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PREFACE

My book is addressed to all rational people who have the cour-
age to form a philosophy of life for themselves. The world is a
tough place and he who would pass through it must fear neither
heaven nor hell. Of course, I refer to mature persons. But by
mature persons I mean those who have experienced the hour of
awakening, when the impulse for knowledge has stirred within
them, when they realize that our fleeting human existence, our mad
chase through the few years of our life with all its deceptions, is
utterly vapid unless we give it a higher significance through knowl-
edge, through that little candle, thought, which has been granted
us to light our way in the gloom.

He who seeks and strives to impart knowledge goes through life
naked, with but one garment to clothe him, truth. But with a tread
sure as iron he makes for a solitary beacon, and for him misunder-
standings are impossible. If I would rescue a drowning man, I pull
off all my clothes and do not care a rap if anybody objects. We are
all drowning men. Indeed, within each man there is a drowning
man whom he himself must save, by the nakedest utterance upon
all things in heaven and on earth just as they are.

For those who bring the necessary earnestness to the situation
I need not adopt special solemnity of tone. An artificial assumption
of dignity is an absurdity when pure, genuine human beings get
together.

My book lays no claim to being a mere popularisation in the
conventional sense of scientific material that others long ago col-
lected and verified. To be sure, it uses a great mass of scientific,
especially biologic, details which, in the present state of knowledge,
may be regarded as positive facts. It is during the many years I
spent in special investigation that I picked out this framework, more
or less successfully, from the vast field of modern literature on the
subject. Anyone in a measure familiar with this literature is aware
in what a constant state of flux it is, how things grow obsolete under
one’s very eyes, and how their changeability often compels one to
practice, as it were, enforced abstinence in observation. Thereby
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vi PREFACE

we generally gain in calm and obtain a better summary view, though
with some danger of loss in substance. But a goodly portion of the
facts I use may be discounted, and yet, I believe, a solid remnant will
remain sufficient to support in the main the logical sequence of my
ideas.

In the present revised edition I tried, to as large an extent as my
knowledge of the special literature permits, to test most of these
framework facts again. I also supplemented them with additional
facts. One will not reasonably demand that all the difficulties in
this respect should be completely overcome. Besides, the purpose
as a whole renders it unnecessary.

For here we have the other, the essential, side of the book. It
uses the whole of the frame-work merely for a unified system of
thought involving the values of a philosophy of life. I alone am
responsible for this the real content of the book, whether it meets
with favor or disfavor. My book is not a popularisation of scientific
facts, but a subjective creation of my own.

As to the external form, I never felt the least hesitancy. I was
convinced from the first it would have to be chiefly @sthetic. The
bridge connecting the field of the strictly scientific, in which true
and half-true facts are assembled, with the world of sovereign
thought, which seeks the whole, leads across art, art with all its
instruments, even humour. I have deliberately given the floor to
humour when having to deal with subjects that the faint-hearted call
“extremely delicate,” convinced that Humour is the naive child from
whom we can hear such things with the least offence. For a similar
reason I have adopted a tone of familiarity with the reader, not for
the insipid smugness it lends a story, not as a mere caprice, but from
a deliberate design to impart the artistic flavor peculiarly appropriate
to the subject-matter. After a lapse of several years since the first
appearance of the book I see no reason to make changes in this
regard.

This book, the gift of an inspired period following upon years of
severe study and travel, is now leading its own love-life in the world.
May it continue its wanderings with renewed courage and further
contribute its mite to the noble idea that humanity has at least one
place in this world of sorrow and darkness where it need feel no
shame: under the Tree of Knowledge,

WILHELM BGLSCHE.
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PART I
FROM THE DAY-FLY TO THE MADONNA



‘The Indescribable,
Here it is done:
The Woman-Soul leadeth us
Upward and on!
Fausrt



LOVE-LIFE IN NATURE

§1

A soft white sheen lies over land and sea
And, free from clouds, the ether floats like vapour.
GoeTHE (Nausikaa Fragment)

I suouirp like to carry you off to a lovely spot; and there I
should like to tell you a story. . . . East of San Remo, in the
paradise of the Riviera, towers Capo Verde, a brown rock jutting
out against the open sea. Strata of stone, that once were soft ocean
bottom millions of years ago, crop out of the soft green contour of
the coast like a phantastic citadel. The blue Mediterranean exposed
them, wearing them away, not with rough fist, but through an
infinite length of time touching them over and over again as in a
dream with delicate white foam hands. Now the eroded, bared
heads of strata lie there like pieces of the skeleton of a long extinct
giant animal, whose grave has suddenly opened on the border of
the sea. Between them, they form niches of soapy green, where
the shallow water moves lazily and where, on the flat bottom,
mysterious violet-red shadows of waving sea weeds loom up and
fade away. At the outermost rim of the cliff the foamy coronet of
the free onrushing waves flashes incessantly like dazzling white
wings that close and spread fanlike in the sunlight. Beyond, far
as the eye can see, all is blue; deep and bewitching blue. . . .

On the height of the cape, separated from the cliffs by an open
sunny slope, on which the blossoming broom bushes hang like
golden balls, and over which the violet thyme strews its hot dusty
perfume, stands a solitary little church with yellowish white walls
and a pale red roof: the Madonna della Guardia.

A regiment of ancient cypresses stands on guard around it, planted
remote from the world amid this display of bright colours, like fate’s
raven feathers, motionless on their pale quills before the infinite
blue perspective beyond the glowing yellow rock. Near the church

is an equally simple inn, snow-white with grass-green shutters. A
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4 LOVE-LIFE IN NATURE [vor. 1

few shaky tables and a good drop of home-grown wine. Bending
down the slope toward the inn a fig-tree, only now, in April, puts
forth its tender green sprouts that everywhere reach out of the
thick grey branches like delicate little polyp fingers.

It’s good to be here.

The eye roams from the dazzling blue of the sea off into the
valleys and the hills, further inland. Everywhere the leafy coronets
of olive trees scattered like dull, silvery clouds on emerald terraces
to which the luxuriantly blooming dandelion lends a soft golden
tinge. Nearby, a solitary old wind-cursed olive stretches above
a ridge, a silhouette before the azure of heaven, as classical a form
as if an artist’s eye had contrived it. Far off, where the olive trees
merge in a grey bank of clouds, here and there a toy village, small,
white and red. Yellow walls of quarries, where the hills grow
steeper, topped by plush-black woods, then violet heights where
everything flows together in one colour tone. Finally, above the
most delicate violet blue, a few peaks with piercing white snow.

A pale yellow, black-striped butterfly floats dreamily in the air.
From the sea comes a very gentle breeze, soft and yet forceful in
the absolute serenity at this height, where everything comes from
infinite distances beyond the sea and travels into the infinite spaces
of the sky.

And now the sea itself. Pale milky blue in this noonday glare,
with stripes of almost pure white, off in the distance near the high
sea melting into the infinitely delicate whitish-blue light of the hori-
zon. There where the sun stands above it, a glory of silver. Here,
nearer the shore, silver tinsel set in a soft sweet blue. Far away, a
giant lake of softly shimmering silver unmixed with blue.

Into the heart of this silvery mass there now moves a tiny sail.
Itself silver, only a shade less transparent, it floats like alien light
in light, ghostlike, released from the hard world of colour like the
Flying Dutchman of an eternal glittering sun-dream that rises
only at a midday such as this. When the silver lustre between
ocean and heaven is almost too much for mortal eye. . . .

Here let us speak of love.

Do you know an ancient book, of the early days of Christianity,
the philosophical dialogue “Octavius” by Minucius Felix? It is,
perhaps, the most amiable of primitive Christian apologies, simple,
without any proselytizing taint. In a period of turbulence, when
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the earth shook under the arms of Cesar and the new faith was
prey to the panthers in the arena, the philosopher led his friends to
the blue sea, by the shore at Ostia. They stretch out on the soft
sand, seek the gay shells and vie with each other in skipping flat
pebbles over the silver surface of the waters. In the stillness of
this simple picture of Nature, all the storm and dust of the world
seems to be blown away, as if banished behind an invisible magic
barrier. “And here, in this good place,” so it reads, “we talked
about God.” So let us speak of love.

In our time, too, a tempest is raging. All things are in turmoil;
the simplest questions are matters of dispute. World conceptions
are overturned; a mighty cloud of dust envelops our time. Who
is there who has not felt the longing to draw a mysterious wall
about himself when he wanted to ponder . . . to ponder a great
world problem? . ..

I should like to discuss many things with you. The rise of love
through the ages. Its beginning and growth in animals and how
it became human, human in its crudeness, human in its spirituality.
I shall have to speak to you of coarse things and pleasant things.

But look out into the boundless brilliance of the sea. Out of
this spotless blue, life emerged, moving and changing in thousands
and thousands of forms and rising up even to you. Look into the
firmament above and behold its infinite dazzling purity. Out of
this blue of eternal space the worlds rained down like silver dust.
How many alarming, horrible things the depths of this flood con-
cealed, and still conceal. And yet, on the whole, it is a wondrous
blue, into which the soul dives as into a bath of peace. Is this not
a symbol to us? A symbol of how all the crudeness of the indi-
vidual must finally merge in pure harmonious unspotted light?
And the heavens above. Those heavens which hold so much of
struggling humanity’s longing, despair and sin, as if each star were
a tombstone; this sky that really clasps us all like a coffin—shuts
down us sorry guests on the dark earth . . . does not this sky too
dissolve into the same blue of spotlessly pure glory?

I fancy that in a place like this you and I can speak as if in re-
tirement, as if all the storms of the world had blown over and
we two human beings were playing with the most sacred questions
as simply as with flat pebbles that one skims over the water. One
can talk, too, of all manner of crude and wild things, as if every-
thing were already nearing dissolution into the eternal blue and
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merely hovered over us like a delicate silver cloud, like that silver
ship trembling yonder on the gleaming waters. .

You and I are two reasonable human beings that understand one
another, are we not? Let us enter into a compact that we will let
no obstacle in our way frighten us off and no ghosts, be they never
so mad, shall keep us from journeying a stretch together on the
road of truth. From the blue to the blue. What lies between, let
us accept courageously with the humour that lies in the innocent
simplicity of a child.

Let us talk of love.

Of love in the world, so far as this world is within our ken.
Let us talk of it courageously and modestly. We are living in other
times with other signs than those of Minucius Felix of old. He, too,
when talking of his God with friends on the beach of Ostia, thought
of love. But love to him had become a supernatural wonder. Love
on earth had then among the fallen, sinning, tortured mortals,
seemed bankrupt and dead. Out of the mystical blue beyond all
known reality, it was to descend again, in opposition to Nature,
overthrowing its own innermost life. No bond uniting the here and
there; natural development was sin and perdition; light was wholly
in that mystic twilight blue apart from the world.

Two thousand years later, and in mankind, a young, fiery spirit
struggles upward; scientific research, knowledge, the divining and
seizing of the old world of reality as a new possession! For the
first time there awakens with its entire strength the consciousness
of a world without a curtain, without a rift, without mystical
ambiguity.

Look at the little white church over there between the cypresses
that are as black crows. That is the age that has died away, still
reaching into our days. In the yellowish little tower with the
little cupola hangs a bell, green with age; it rings of love that is
not of this world. But look more closely.

The cross, that stretches from the cupola into the boundless
wondrous blue, runs at the top into a long suspicious-looking point.
A lightning rod. The double insurance of the new age: over the
cross of mysticism, the metal shaft that tames the bolt of heaven
with the knowledge of physics, of science . . . may the old green
clock call, when the black thunder cloud swoops down upon this
open height like a bird of prey and claws with flashing fangs—
the lightning rod is stronger; it is the cross of our times.
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If we are to speak of love, it must be a different speech in these
different days. Follow that beautiful butterfly yonder; how majes-
tically it sinks down to the thyme. Out of animals lower than this
hovering butterfly, you, man, have come into being, you the man
of modern knowledge. Your race came up from primordial beings
much more incomplete even than this mute motionless thyme bath-
ing in the burning sun. Yowu were grotesque creatures without a
trace of your form. They crawled on the shore of the sea when
this shore was still soft ooze, which to-day forms those adamantine
ridges of rock, on which the blue waves break in foam. And what
connects you with all these creatures that were yox and yet not
you, @ons ago, is the mighty cosmic force of love, of procreation,
of the eternal process of birth and coming into being. Thousands
and thousands, aye, millions and millions of times you have loved,
suffered and bled, have been crucified, have died and yet have risen
again on the third day. There in the past, in the immeasurable
chain of all these ante-egos of your own ego, here peacefully en-
joying nature on Capo Verde lies the solution of all your problems,
of your profound secrets that are spun through you like a dark
net of fate, like a black cobweb, to which your tears cling like dew-
drops.

There, too, lies the solution of your love. The butterfly, that
now lies motionless on the violet flowers as if intoxicated by all the
sunshine, tells you more of love than all the green bells in the
world. Let me tell you about the butterfly and his kind from the
new signs, that no age before ours ever possessed.

But first close your eyes for a moment.

Let this quiet picture disappear—the solitary little white church
with its cross and lightning rod, the black cypresses, the silver and
blue sea. Let everything grow dark, and hark back in your memory.

So that you will understand the gist of what I want, I would
recall two experiences in your life, experiences that recur and fade
away. Two moments, when you lost yourself in love, lost it in the
utter felicity of pulsing life without a trace of the fear of death,
when you died as your “self,” but died into life. Once in the body.
And once in spirit.

Remember. . . .

You experienced love, enjoyed love in your life, the love of the
senses. Coarse pictures, or at least pictures that you once con-
sidered coarse rise before you. But wonderfully sweet ones, too.
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You think of the fears and mistakes of your youth., Of wretched
hours that pitilessly trod in the dust the gold of your dreams. And
yet, of golden hours, too, that made a new man of you, raised far
above the most exalted hopes of all your inexperienced dreams.
Those were the hours of truth in your sensual love. They are
sacred as is every genuine hour of truth. They are hours when a
feeling came over you like a harsh glare that yet is radiant light,
light that forges souls and melts the ores out of the dross. . . .

Your ego sank with your senses into another ego. It rose again,
and you became you again. But one fine day, a new ego came.
Blue baby eyes looked at you with something of yourself in them.
A mysterious new life, a new human being, which yet encompassed
a part of you . . . the great mystery.

Remember. . .

Other hours followed. You lost yourself again, but differently.

In spirit you were merged in another being. Your souls melted
into one. Whether man, whether woman is all the same.

But this time your love did not confine itself to the one person.
It embraced all. It became love of mankind. Holy objectives in
the distance snatched you out of the confines of your narrowness.
Your ego became the chord of a melody. And this time, all in the
spirit.

And out of the spirit that streamed over you, there grew new
dreams, ideals, creations. A new blue heaven, out of which worlds
ran like silver dust. A union of minds, a life beyond the individual,
into which your children will once grow when their intellects awaken,
when their egos are ripe to sink alive in the great melody.

These two moments you recall, are they not the greatest, the
most wonderful thing in your life? What power came over you and
tore your ego into this profoundly mysterious loss and resurgence
of self?

I want this recollection and this question to be our starting point.
The main outlines of what we are to discuss must be within you in
the form of your deepest experience. You must have gone through
the hour of enlightenment twice in your life, when a veritable
shower-bath of light descended upon you: the knowledge that in
these highest blessed moments of love a flood of sin did not over-
power you, but that something holy came close to you that was
greater than yourself, a deep blue cosmic wave, that once carried
you aloft and that now has rolled past you.



PART I] FROM DAY-FLY TO MADONNA 9

Only in this way can my speech hold you. If you always think
of yourself in the course of it. This narrative is about you. Every-
thing comes to you in the end. In love, you are the world. And
the universal history of love, which I shall tell you, is in this
sense only a chapter of your own history. A primitive recollec-
tion, going back in the zons of space and time, going back to all
the ancient brothers of the animal and vegetable kingdom, going
back in thought to return to you for the act: when you love.

Look out upon the sea again . . . ever deeper sinks the noon-
day stillness upon the blue before us. Only a very faint-hearted
twitter from the birds in the silver olive trees. A dull roar, as if
dying away into the ground: it is the train hurrying through the
tunnel under Capo Verde. A faint sound of chimes from the villages
in the valley. Butterflies everywhere, now rocking dreamily, in-
audibly over the golden broom and the violet thyme. An exhala-
tion of purity lies over land and sea, like the first morning of crea-
tion. We no longer believe in creation. We believe in generation.
Generation in the eternal cycle of Nature’s laws. Generation
through love. Thus the world is an endless spring day. Let us
walk then from this spring, that encompasses us here with such
ineffable sweetness, a little way toward the sunlight of that eternal
spring. . . .

Three pictures arise within me as I look down into the shimmer-
ing silver blue sea. I feel as if it contained the entire road that
the history of love has travelled. In three stages.

Trutk puts all ignorance to flight;
Naught can withstand the searching light
Of intellect set free.
Paralipomena to Faust



§2

And if thou hast not death and birth
Thou art a cheerless thing on earth.
GOETHE

It is a wild summer evening at the river. The sultry air broods
on the earth. Heat lightning darts across a distant bank of clouds.
The moon hangs over the dark waters like a menacing red poppy.

This is the hour of the resurrection of a strange race. Silently,
ghostlike, tiny, delicate forms rise out of the stream so delicate and
transparent that each seems but an atom of colourless light.

First there are only a few, fluttering away and losing themselves
in the sultry haze, then more, many more; then thousands, myriads,
as if the grey flood had become a springtime tree, pregnant with
blossoms, shedding an infinite number of snowy petals into the air.

The far-off church tower, over the dreamy fields, strikes nine.

As if a magic force were in this hour, all these little beings are
drawn up over the smooth rigid mirror of the flood into the hot
evening air . . . little silver wings flash up, flutter like veils of
mother-of-pearl, sink down, merge into one another in the crush,
and in the surge of moonlight melt into a soft scintillating cloud
that illumines the dusky waters. Raining down infinite moon-lit
flakes this cloud floats over the entire breadth of the stream to
the bank, where the alders sleep, and hangs on the black branches
like luminous foam . .. foam from which arises Aphrodite, the
goddess of love.

All these swarming elves of the storm are insects of the day-
fly family in the stage of their last transfiguration, animated by
the all enrapturing intoxication of love, in the copulation swaim
which is the crown of their whole existence.

Every one of those Bacchantes dancing in the silver haze up
there has a long period of work as an individual behind it. For
two or three years it was active in the ooze or the sand of the bank
as an ugly, greedy larva, eating, swelling up, shedding its skin, a
wild ruthless robber despite its small size, fighting day in and day

out with the most tenacious energy for its existence as an individual.
10
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The time was long enough for this little, rough, snappish animal
to acquire all manner of experience in the struggle for existence.
Always in danger, always liable at any moment to be eaten up or
to die of hunger, it nevertheless by extreme effort finally survived
and achieved a certain measure of vitality and character.

Then suddenly, toward nine o’clock on this sultry August evening,
a rift through its entire existence more wonderful than death; a
resurrection into a new form, into a new element, and a totally
new objective. . . .

A sudden last shedding of the skin metamorphoses the body’s
larva form that was adapted to life at the bottom of the water into
that crystal-clear sylph form which, now bathed in moonlight in-
stead of by the turbid flood, scintillates over the waters like liquid
silver. The supreme purpose of the old life, the consumption of
food, has vanished with the old body; the new creature’s delicate,
winged body no longer possesses any serviceable masticating organs
whatsoever. The years of preying, throttling, devouring, with their
devastating struggle, are of a sudden blown away to nothing. But
in place of them, there are new organs that stir longingly in the
transparent elfin body: the organs of love.

And life, no matter how long or how short it may now still last,
has a new purpose.

It reaches out beyond the individual.

The shimmering cloud of winged airy beings, light as a feather,
rising in the moon mist is no longer an army of hermits, which
only chance appeared to hold together in the depths of the mind—
just as through yonder thunder cloud the electricity quivers and
wells up in spasms, so through this entire cloud of floating insects
there wells up and quivers one single ineffable longing for union,
for fusion of the individual with a second, in overflowing love bliss,
that melts all individuality and finiteness into the community and

infinity of the race . . . all want to become two, and in the fervour
of this desire, all the hermits become one single blessed wave of
unselfish sociability . . . ever new brothers and sisters bob up

out of the black yawning abyss, up into the glory of thunderstorm
air and moonlight transfiguration, and in the breeze, in the dizzying
whirl of the countless crowd, pair after pair seize each other and,
amid all the paroxysms of supreme bliss which this tiny organism,
delicate as a flower, can endure for a moment of completest de-
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liverance and harmony to the very end, they consummate the great
act of their new purpose, copulation.

Over the hot, parched fields, thirsting for the dew of the thunder-
storm, the village clock sounds again; it is ten. The love-storm
of the insects has now reached its climax. On the surface of the
stream, the elves that arise and sink down form white islands of
light, that incessantly part asunder and come together anew. The
cloud whirls down on the paths of the river bank like the heaviest
snowstorm. You yourself, a solitary wanderer, are instantly cloaked
in it, covered with it, so that you have to make your way with
difficulty. A row-boat vanishes under the living veil. The steps
leading down to it are alive, several inches deep, as layer after
layer piles one on the other in the ecstasy of flying, of breathing
air, of finding one another, and of passionately released, paralyzing
sensual pleasure.

But in the midst of the upward movement there is already no-
ticeable a sinking tendency. Pair after pair has finished its work.
One moment of supreme delight, and spring is gone. Now they
swirl down like withered leaves. The female throws the fertilized
eggs into the stream, and dies a sacrificial victim; as if the poor,
soft sylphlike body had been struck to death by too much happi-
ness; joys of love and of motherhood all crowded in the space of
a single short moment. Blown far away by the first puff of air
coming from the thunder cloud, the male, too, perishes simul-
taneously, killed by the lightning of love, that forced-its senses to
their pinnacle, but then took them away again for ever in this
storm, and broke to bits this whole weak life at the very moment
when all its strings sounded their mightiest melody in a harmony
never before attained. . . .

The first distant thunder rolls. Softly singing, the wind falls
among the bulrushes along the bank. Eleven o’clock. The ghostly
apparition of elves is over. The black surface of the stream,
restlessly pushing on, has swallowed up myriads of white corpses,
swept them down-stream, a holiday meal for the little silver fishes
of the deep. The rain will beat down the last weak stragglers,
already branded by death. Two hours—and all the nuptial intoxi-
cation is gone, all the purposes of the new being are fulfilled to the
bitter end, even unto death. And in the midst of this Festival of
Bacchus, this same death reaps, sheaf after sheaf, until the last
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glittering little particle of silver dust is returned to the old native
flood and is carried away with the current into the deep night.
“Blessed creature,” says an ancient Greek, “it lived so rapidly that,
save for death, no pain of its own could reach it any more, no sight
of another’s pain could make it suffer.”

Two hours. But in these two hours of an evening of thunder-
storm, the species was transmitted again for years to come. The
fertilized eggs that sank without a sound in the depths of the
water, like the thousands of corpses of love, but themselves no
dead bodies, being full of the liveliest kind of life, will in the
mysterious course of coming into being take the form of new
larvee. And then, years later, once more resurrection, Bacchanalian
storm, love’s fulfilment and sacrificial death.

Two hours.

But in these two hours a drama was enacted on which millions of
years looked down.

The day-fly is older than you, older than man. Its wedding
dance rises through the infinite reaches of the earth’s history. The
blue sea of the Devonian period saw it, when no mountain stood,
no river flowed as to-day. It was among those present when the
living wind still roared through forests of ferns and grasses, tall
as trees, that now warm our hearth as coal. A white cloud of light,
flashing in the moonlight, just as to-day, these love-thirsty elves
bloomed out of the waters in the jurassic period that was so rich in
adventure; when the ichthyosaurus swam and the bird-reptile
archzopteryx fluttered through the air. And their brief life’s
wondrous dream remained the same when, in place of the ferny
palms and the Araucaria of the jurassic period, the pine woods of
the Tertiary drooped their boughs over their river; boughs that
wept golden resin, later on petrified to become amber, which at this
day often shows you embodied therein the sylph’s body of a primor-
dial day-fly. .

Only in the Tertiary did man start. In all the thousands of
years of his ascent, from the wild stone age side by side with the
mammoth and cave bear to the loftiest hours of consecration of a
world civilization becoming verdant, the eternally identical cycle
of the day-fly accompanied him along the lonely stream, the
quiet brook. It swarmed up in two hours of a moonlight night
when first he read in the stars on the banks of the Euphrates, when
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he brooded over the mystery of life on the Nile, when on the
Ilissus he created a higher, shining world of rhythm and marble
as a substitute for this world of tribulation and darkness.

And always the same thing. Always this dying of the individual
for the race, this same delirium of the senses, crowded together into
a tiny space of time, this sudden dark change of purpose. . . .
Thousands of years, millions of years, intervals of time in which
the constellations shift, in which the sun’s wandering in space, the
intrinsic motion of the fixed stars, the gentle changes in the earth’s
orbit and the earth’s position, spread over colossal periods of time,
become visible like great milestones: and every two or three years
in this unbounded succession, two hours in which the fate of the
species flies like a ball hurled by one generation to the next. Two
hours, in which the individual, almost at the moinent of its death,
still becomes part and parcel of world history, a link in a chain that
extends upward and on, from the first days of creation, between
long-lost forests of fairyland, between stars that long since ceased
to glow or that have strayed away, down to our own day.

The day-fly does not think. It awakens, whirls about, is filled
with bliss and dies.

But you, the solitary, late, infinitely high-vaulting descendant
of all these lower orders, you stand on the bank and stare after
the little pale corpses of love, and in this dance of love and dance
of death you meditate upon the mystery. . . . What is love?

Always lightsome, never tiring,
Spell-impelled thy wings to ply,
Till at last the light desiring,
Thou are burned, butterfly.
GOETHE



§3

It’s over! Another picture. After the tragically sweet, a gro-
tesquely rough one, but to the selfsame tune. Do you hear the
wind whistle and the waters splash? Norway. The sharp sea
air plays with its salty breath and fish smell. The waves dash on
the granite coast. The primeval coast. Here already towered a
giant fortress when the rest of Europe was still a coral archipelago
around which the jurassic dragons swam. From here the ghastly
glacier wall of the ice age later rolled over dying, deserted, freezing
Northern Germany. A great, threatening magic castle of the earth’s
history, rich in mysteries, down to the days when the dragon ships
of the Vikings plunged out from here into the unknown foamy
desert of the vast terrestrial waters, toward the red flaming volcanoes
of Iceland, toward the green grape-vines of mythical America of
the year 1000.

Ghosts in the air! Rain clouds hang heavily upon the land.
The rocks stand out naked in the pale hard light. Something in
the sky and waters seem to augur the approach of an inconceivable
spectre from the sea. Is it the Flying Dutchman, which the legend
speaks of, with pitch-dark rigging outlined against the sulphurous
yellow sky? Or the hand of Satan of the seaman’s tale stretching
its colossal red claws over the foaming crests of the sea? The sea-
birds are uttering their anxious cries.

Ghosts in the air. What hasn’t been washed up for mankind
on this particular coast, in reality and in dreams! Here first man
made his more intimate acquaintance of the whale, the gigantic
mammal of the open sea. Here was spun the legend of the kraken,
the sea-monster that rose out of the abyss like an island and sinking
again dragged down to destruction the largest ship in its colossal
spider arms; the legend whose solution was finally found in the
giant cuttlefish in the chasms of the sea. Here again an1 again
was seen the sea-serpent with flowing mane and horrible endless
convolutions that made the green waters of the fjord seethe; a
secret as hoary and old as the existence of seafaring peoples, yet

still without any logical explanation. In the chasms of this sea,
15
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there where at some distance from the rocky coast the bottom pre-
cipitously falls into a hideous valley, as if the ocean were sinking
down into a deeper, second ocean, closer to the earth’s core, dwells
the hair-star, with a feathering whorl on a slender, firmly rooted
stem like one of those wonderful lilies of the bright coral grounds;
in reality, however, an animal, strange in its day and generation,
a solitary straggler out of the blue wonder sea of the cretaceous
period, where the gigantic sea-lilies swayed like shimmering palm-
tree forests of the deep and offered the monstrous reptiles of those
days lurking-places as the Indian jungle does the Bengal tiger
to-day. . . .

Is some one or another of these wonders of the sea approaching
the strand again?

Twilight lowers its cool colour tones over the sea. But now the
waters themselves glimmer, like a magic gleam that coming from a
lofty mirror seems to drag along toward the old granite coast. The
silver sheen paints the air above; high up in the silvered haze one
sees it approaching. Thus is the proximity of advancing crystal
masses indicated in the sky to the polar explorer. But this time it
is no ice that approaches. It is the silvery glare of a many-headed
living thing, that presses on, closer and closer.

Not a single sea-monster but a compact silvery island of animals.

The herring draws near, united in millions.

The gleam of light that illuminates the fog is the reflection of
the countless glittering bodies which the storming mass forces to
the surface, yes, even out of the waves, till here and there the
whole arches like a giant turtle, whose shining back reflects the
moonlight. But never was there a turtle of such dimensions, not
even in the remote days of incredible fabulous monsters. The
island of living fish extends five miles in length as well as breadth.
Swarms of white sea-gulls hover over it, as if it were one of those
solitary cliffs in the ocean that serve myriads of noisy sea-birds as
nesting place. Now here, now there, a single body flashes up, as
if bluish-white flames played out of the excited, roaring element;
as if the island wanted to discharge itself in volcanic convulsions.

Even so would it be if a giant hand stretched a net straight
through the belly of the ocean and now rowed slowly with it toward
the coast of the mainland, crowding together before it every living
thing in that huge space swarming with fish, until the contracted
element could no longer hold the mass, and the tangled mass got



PART I] FROM DAY-FLY TO MADONNA 17

jammed up against the shore, like a huge pyramid of living, quiver-
ing material, in all the mad, grotesque forms of the deep.

The giant is love.

The herring is otherwise lost in the ocean, like a mote in a flood
of sunlight. Human research has hardly been able to determine,
even to this day, where it conceals itself in the calm, passionless
periods of its life; whether in the deep chasms of submarine valleys
or, more probably, at certain open depths of the freest high seas,
far from land.

Then all at once it is as if the trumpet-call of the old Prophet’s
vision resounded, the same that caused the bones in the valley to
gather together. Through the innermost marrow of all these soli-
tary scattered creatures there quivers a dark longing for closeness,
for the flat surface between cliffs, where many can press themselves
together voluptuously. Memory pictures of earliest infancy are in
it. They were all born once near to the shore, in its close confines
before they found the wide open ocean. Who can suspect to what
tangible shape of specific localities this pale picture grows once
more in the sudden, profound excitement of the entire organism!
Certain it is that a complete transformation in all the habits of
life now ensues. The herring presses on to the coast. Soon whole
shoals are together; the common goal does not let them get away
from one another. School jeins school. It is all an immense dull
mad stampede swimming blindly in one direction; a dizzying spec-
tacle, if you picture the immeasurable spaces of the ocean, out of
which love strains its masses. Finally the bottom becomes flat;
the longed for coast is near. All radii now converge on one focal
point . . . and out of the dark waters shimmers the silver island of
the millions, throwing its searchlight even to the fog clouds.

But the colossal mass of fish gets jammed. The closeness with
which they are pressed and squeezed together suddenly releases the
whole restrained voluptuousness of love in a form that like this
massed tempest has something almost brutal, in any event some-
thing gigantic about it. Thick clouds of male seminal fluid pour
through the briny flood; clouds that are so tremendous that the
ocean becomes turbid far and wide, and the whole silver island of
voluptuously agitated fish bathes and swims therein.

The same thrill of supreme emotional discharge simultaneously
electrifies the females; and millions and millions of eggs are de-
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posited in the white seminal clouds. The free semen has the effect
of a golden fountain of life on these eggs; it completely surrounds
them, embraces them, literally drinks them into itself, and in so
doing, a tiny sperm-cell invades every egg-cell, fuses with it and
makes it complete, now in possession of the essential new creative
forces that will let a new being bloom out of it.

A drama without its equal.

Procreation extended to a joint mass act, whose quivering and
wild outpourings make the ocean swell and froth. Each individual
conjointly swimming in the vital force of millions, and giving and
taking at the same general source.

Even so did the naive imagination once picture creation: that
the strength of a God in a high hour of consecration once poured
out infinite semen of all living things into the dead barren waste of
the ocean. Out of the clouds on high, Brahma threw the golden
egg which, fertilized by the grace of God, gave birth to the intoxica-
tion of colours that is the veil of life. . . .

But no poet’s imagination could divine the grotesqueness, the
whole crude raw enormity of such an act, as Nature injects it into
the concrete reality of this fish orgy.

Sublime, ridiculous ancd horrible motives combine here. Upon
the silvery tangled mass of these love-mad fish, whose strength
pours down in incessant streams like a cloud-burst, upon these mil-
lions of flashing, quivering bodies, voluptuously wagging tail-fins
and big motionless eyes, rigidly staring as if with anxious longing,
fall all the plagues of Egypt. They who singly are light as feathers
in their movements and can slip away into the deep, the veritable
tight-rope walkers of their element, are now tightly wedged together
in the wild tempest of love. And danger is at hand. Wild robbers
draw near to the big love island in shoals, already lured from afar
by the bright glow that shines in the fog like a self-lighted nuptial
torch.

For them, this tangled nuptial coil, miles long, is nothing more
nor less than a gigantic, eminently desirable store-room crammed
with living meat. Fountains of steam, several yards high, gush out
of the water with a dull roar that resounds afar, as if geysers boiled
up out of the hidden chasms: the giant fin-whale is coming, breath-
ing heavily so that the long retained air turns to steam and tears
up water along with it; a colossus at times twenty-eight yards long.
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It just opens mechanically its bottomless maw and as the wild waters
pour in, hundreds of love-smitten fish are carried along with it;
and these, the enormous fleshy tongue then slowly rubs to pieces
against the hard gums of its toothless mouth, till they’re nicely
prepared for being swallowed. The fin-whale is followed by smaller
sea-mammals, the frolicsome dolphin and the seal. Then comes a
no less destructive army of true fish such ¢s haddock, cod, codlings,
and the shark, whose frightful jaws crush the soft herring like
butter. And from above, out of the fog clouds of twilight, feathered
swarms of murderous sea-gulls, auks and guillemots join in the in-
cessant attack and with hard beaks tear piece after piece out of the
living silver mass, like greedy treasure hunters at a suddenly bared
vein of ore.

And, finally, man, the most dangerous hunter of all, arrives.
One boat after another rows through the fog; the herring fishermen
with their nets. Boldly they break into the thick of the nuptial
swarm. Wedged in the compact throng and upheld by the pressure
of millions of fish, the boats, for moments at a time, rise above the
level of the sea. An oar, thrust into the mass of fish, is wrenched
away and held upright awhile as it is carried off by the compact
procession. The nets get covered with thick, cloggy slime, the
seminal fluid. They nearly break under the weight of the fish.
In vain is every attempt of the defenceless creatures to disarm the
enemy by sheer force of numbers. In the midst of all their sensual
pleasure, the herring are shovelled from the surface of the water
into the boats. Then the nets confine whole parts of the shoal in
narrow arms of the fjord, where they are trapped in hecatombs of
certain death,

Thus torn apart on all sides, the silver island finally disappears.
As if the Last Judgment suddenly descended upon these millions
of individuals rejoicing in love. But the great dark purpose is
fulfilled. From the fertilized eggs, ignored by all the assailants, a
host of little fish will come into existence and, in turn, will wander
from the shore out to the high sea. There, they, too, in the fulness
of maturity will be seized by the yearning which impels them
shoreward into love and sacrificial death. And then a new radiant
and silver isle of love will arise out of the black deep. . . .

This bridal procession, likewise, has been repeated since time
immemorial. The fish, too, is much, much older than man. In
its glassy eye there is the look of the primordial world when the
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earth’s garden was still uninhabited by man. More than that,
man was not even possible without the fish. Fish had to exist
before man could develop. Go back millions and millions of years
and man is a fish, a primordial fish of an extinct age, possessing
only the potentiality of some day becoming a man.

To-day, in the bright light of the twentieth century, nineteen
centuries after the birth of the great Reformer, behind whom the
history of mankind extends way back to the blood-stained mists of
the first beginnings, man and woman find each other drawn to-
gether by love-yearning. Out of the passionate thrills of their con-
summated love a child grows up in the woman’s body. And after
an interim of the many thousands of years since man first appeared
on earth, after so many spiritual transformations, from dawning
comprehension to the radiant fulfilment of civilization, a great,
significant mystery manifests itself in the embryq that is just germi-
nating, deep in the mother’s womb. The embryo becomes a fish
again, before it becomes man. In the dark maternal depths, where
there is neither land nor sea, the gill-slits appear on the neck of
the tiny delicate bud of the future man, the gill-slits by means of
which the fish ingeniously separates the vital oxygen from it native
element, water. The limbs, too, appear in the rounded form of fins.
Once more the picture of the primordial fish arises, quivering in the
haze; the primordial fish which, in the grey twilight of a passed
age gave life to higher beings, who rose ever higher and higher,
until at last man, like a new super-world, flamed out of their crown;
man who carries all the sorrows and all the joys of living creatures
on his shoulders. . . .

Thus this wild, grotesque picture is connected also most intimately
with you.

Again you stand a belated dreamer on a granite cliff and think
and think. And out of this welter of jostling fish emerges the self-
same dark questions. Wherefore? What is love?

As the voice of Jehovah once cried to Job: “Gird up now thy
loins like a man; for I will demand of thee, and answer thou me,”
so you now call out to love in this phantomlike revelation.

Answer! The sea, the primordial grey sea in which whole worlds
are engulfed, gurgles and murmurs and again swallows its millions
of love-mad fish. And is silent.

Higher!
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You must go still higher to divine what all this means, whither it
tends, and whence it came. Gird up your loins; I will lead you.

As at my feet abysses cloven

Rest on abysses deep below;

As thousand severed streams are woven
To foamy floods tkat plunging go;

As, up by self-impulsion driven,

The tree its weight sustains in air,

To Love, almighty Love, ’tis given

All things to form, and all to bear.



§4

Upward! A third picture. A picture that rises, serene and great,
out of the coronation flame of all things terrestrial. You are look-
ing into one of those serene holy shrines of humanity, where dwells
the reflected light of a cosmic moment. One of those moments, when
an individual achieved the marvel of realizing within himself the
spirit of long centuries of wrestling humanity. Through the crystal
of the lofty window comes the deep golden light of a clear autumn
day. It melts in delicate waves like a halo over Raphael’s Sistine
Madonna.

The word “shrine” is too weak. It is derived from that range
of ideas in which the highest is conceived of merely as a loophole
in the gay world of reality, a loophole opening onto boundless
darkness through which the eye goes blind seeking to discover the
pale phantom stars of an extra-mundane revelation.

The great masters of the renaissance did not paint loopholes.
When Raphael fashioned his loving universal mother holding the
Child Jesus, in the individual form that still stands before us to-
day, he poured into her everything that humanity had until then
experienced about love.

Everything that has come down from the animal, everything that
during the thousands of years had led beyond the animal, Raphael,
with the power of the supreme artist, poured all this into one
moment. But in it resides the pilgrimage of countless generations
on earth. Above this pilgrimage rise like standards the names
of nations of the great centres of civilization, of ideas. The won-
drous eyes of this Child are no loopholes. They do not peer from
reality into eternal darkness. But there is something in them of
revery sweeping through endless spaces and infinite periods of time,
a reminiscent dream of all humanity which the magic art of the
painter had, at a moment, expressed in the individual.

In the essentials of her figure this Madonna is a woman. Un-
doubtedly Raphael knew women iust like her, which the beholder
would have recognized as his earthly model. These most intimate

relations are lost. With the death of the individual, Raphael, whose
2
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skull sleeps in the rotunda of pagan gods in the Roman pantheon,
the all too personal element (perhaps the shadow of strong, wild
girls breathing love, who may have disturbed the ascetic believer in
his devotion to the Madonna) has been conjured away into the
great oblivion, with so many other rose-garlanded loves of man-
kind, which must feel a kinship with the fate of the day-fly
with its two brief hours of love. But when all personal relations
die, one thing remains, Woman.

Man appears, torn into the duality of sexes, man and woman.
This was not first achieved in the development between gorilla and
Raphael. The two sexes existed when the process of higher organic
evolution began both in the vegetable and animal kingdoms. A
deep-seated necessity, about which I shall tell you later, must
have been the urge to it. The one-celled organism of the very
lowest order, as yet neither animal nor plant, reproduces by di-
vision, each part becoming a new individual. But this simple method
is abandoned as the organism develops into higher forms. It was
already discarded by the majority of plants and animals in the
remote past. If the Hindu myth were true, and the first human
being had sprung from the rose-coloured lotus flower in the sacred
river Ganges, generated by the fervent kiss of God’s golden eye,
he would already have had to inherit the duality of sex from this
flower. The water-lily, it is true, still has both sex organs united
in one blossom, but the female stigma must be fertilized with pollen
from another calyx, so that here, too, true procreation already
necessitates a double life, the forces of two separate individuals.

In reality, man is no child of the plant, however beautiful the
legend may sound. Man has grown up out of the animal. Even
that simplest form of dual sex love, as represented in the lotus
flower, was abandoned at a very early stage in the evolution of the
higher animals. Among the vertebrates, we find that even the fish
abandoned it in favour of absolute separation into male and female,
each embodying only its own sex half, with male or female organ
with male or female emotions. From the fish upward there is no
relapse from this fixed principle. The amphibian inherited it from
the fish, the reptile from the amphibian, the mammal from the rep-
tile. In the rising scale of mammals, the ape transmitted dual sex
to man. Man appears in history as male and female. Like the
man of the lotus flower, the creation of Adam before Eve is a pretty
piece of fiction. The real primitive man, who hunted the mammoth,
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the cave bear and the giant sloth, from the very first day embraced
his female in the cave or sand-pit that served as his retreat.

The symbolically sublime female, as painted by Raphael, carries
a child in her arms. In viewing the purely human figure, which
the master gives us in its most perfect form, you must not think
immediately of the religious mystery with which the dogma of a
certain wave of Christianity surrounded the origin of this particular
child and thereby completely removed him from the human sphere.
The simple eye untouched by these problems, sees only the mother
wonderfully transfigured. There merely happens to be something
in the mystery of the “immaculate conception” that enabled the
painter, so softly, so subtly as to be almost imperceptible, to mingle
the type of mother, the perfect female, with the most tender charm
of spotless virginity. The Virgin Mary of the picture, considered
as a human being, thereby becomes richer than an ordinary
mother . . . into this one figure is crowded an entire sequence, as
it were: the whole history of woman as individual.

Through the caressing blue of her gown, the eye divines the
body that bore the child. The white scarf over the red bodice
modestly conceals the breast that suckled him. All these acts of
closest, tenderest connection of mother and child, considered from
the purely human viewpoint, this act most intimately connecting
mother and child, does not point to anything super-worldly. Like
dual sexuality, it points to something within man, yet beyond him
and before him, back to the animal from which he emerged. Only
here the beginnings are not so remote. What does the lotus flower
know of mother-love? Its fruit flies over the water, seeks a place
of abode and luxuriates there as a strange plant. What does the
day-fly know of mother-love? It dies almost in the very mo-
ment of becoming a mother. . . . Only the vertebrates in the high-
est stage of evolution steadfastly press forward to a fixed goal.
From the luminous colours of the Madonna, your eye wanders far
out into the wild swampy thicket of Australia. There in security
dwells the duckbill, the lowest of all mammals; to-day it is still a
copy of the first mammal on earth. The duckbill still lays eggs like
a reptile; it still lacks entirely the close linking together of the
human infant and the maternal organism in the womb. But one
of the two surviving kinds of these duckbills already carries the
egg around with it in a soft pouch of skin, and when finally the
offspring is hatched, it licks milk out of a gland of the mother’s
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body. This is the prototype of the mother in the human sense.
From here upward we have figure after figure: mammals that no
longer lay eggs, that carry the young in the mother’s womb where
they remain for a long while fed internally, by the finest nutritive
extract which the blood conveys from the mother’s arteries into
the arteries of the unborn fruit. After birth they still draw nour-
ishment from the mother’s breasts. Even this man received in its
complete form from the ape.

And yet, as your thought, that sank from the radiant glory of
the Sistine Madonna down to the duckbill, arrives at man again,
it seems as if a great veil were suddenly torn asunder, which hitherto
had lumped man and animal together in pictures of hoary antiquity.

The concept of mother passed on from the animal up, through
the entire chain of demonic figures from the grotesque duckbill to
the orang-outang and gorilla, flames up with an entirely new light
as it enters the history of mankind. It is the clear light of nature,
revealing itself to civilization.

After ®ons of nature follow millenniums of evolution of human
culture.

That being the case, what emanates from animals no longer can
be handed on simply as the eternal animal heritage.

Raphael’s Madonna, for all its beauty of body, still portrays the
primeval organic principle of sexual duality, and with the child
that indicates the mother, at the same time floats as if in a higher,
a super-world, the product of a lofty spirit.

So, likewise, did love wander upward in the history of mankind,
as a figure of light, becoming ever more emancipated, and under
which the animal nature, the brute weight of the carnal character,
sank and sank.

Man became human.

An upper story was reared within him resting upon his animalism
as on a granite block, which henceforth was to serve only as crude
foundation to the superstructure.

Now it towers like a temple, whose marble white pierces the
glorified blue.

There are no adequate images which serve as real comparison
with it. In the abundance of nature’s forms, from the distant
greenish twinkling nebula to the hard yellow lichen on earthly
granite mountains there exists to the best of our knowledge but
one humanity. Whether, on other plants shining over us, some-
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thing similar has been built up under the spell of the same forces,
on this point scientific lore is silent, and speculation hardly dares
to venture there. Like an endless bleak desert waste, our ignorance
extends in all directions around our living planet into stellar space
and creates for us, in any event, a complete isolation in the face of
which all comparisons fail.

But right before our eyes is evidence how mankind, unique and
unparallelled on this its planet has changed all human concepts.
Also the concept of love.

The concept of love has grown out of itself and beyond itself.
In the highest sense, the sense which the Madonna seeks to sym-
bolize, it is of such grandeur that compared to it the animal’s love
is like the simple bed of twigs which the red-haired orang-outang
prepares in the jungles of Borneo compared with the parthenon of
Phidias or the St. Peter’s Dome of Michelangelo, in whose shining
structure of light dwell not merely the mortal bodies of individuals
but the thoughts of millenniums, detached in a higher life form.

In the Promethean forge of humanity, as the dark ore is smelted
in the spiritual flame to new existence, the blind greed and hot
passion of simple sexual love became an all-embracing power and
longing of a higher, newer, spiritualized kind.

The impulse driving the sexes toward each other, and resolving
individuals in the species, evolved in the course of endless change
to a longing for a union of all on the basis of ideal love, and de-
veloped a power to make such a union possible.

The infinite bliss, the utter forgetting of the world, and pain,
and death, in the sexual union of individuals became fused with
the longing for a universal harmony, for a universal order leading
upward to the light transcending man and his love.

To the power of procreation in the old sense was added the power
steeled by the desire for harmony, of a special kind of creation by
men themselves, a creation of new spiritual harmonious forms: in
stone and colour, in rhythmic speech and chastened sound, man
fashioned for himself in the midst of the old Nature a new spiritual-
ized nature of his very own.

Love became love of mankind.

It became a motive power of religious exaltation.

It became art.

All this the Madonna tells you also.

The Child that presses close against the beautiful breast of this
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female is no longer merely a simple human child, created by the
loving embrace of two human beings in conformity to that old law
of Nature followed by the fish and the day-fly in producing their
kind. This child is at the same time a symbol of the love of
humanity. In this Child, no longer simply a child, love appears as
if detached from its original stock, emancipated into a higher
existence.

There are low animal forms at the bottom of the sea from the
egg of which a polyp springs that is fixed to one place. When it
reaches a certain degree of maturity, the crown of this polyp sud-
denly detaches itself and swims away, free and unhindered, into
the wide ocean, a body of fascinating beauty, transparent as an
azure glass ball, resembling a golden star at night shining by its
own light. Thus it is that love, leaving behind its youthful, imma-
ture, original stage, has wandered forth in quest of vastly richer
experiences, free and untrammelled. Love wanders, it wanders as a
spiritual value in all lands through the whole of Humanity. In-
stead of aiming at a simple union of sex, it strives for the social
union of all mankind, for common work, for common endeavour
toward happiness.

When Raphael created this child with the great flaming human
eyes—eyes which no child ever had, eyes which are possible only
when the awakening eye of humanity symbolically unfolds like a
huge blossom—when Raphael created this child, he thought of a
definite process in the history of mankind. His look swept back-
ward more than fifteen centuries. It alighted at the eastern corner
of the Mediterranean Sea, where a little narrow strip of land is
wedged in between the sea and the desert. It is the sea across which
the Pheenicians once carried the gold of civilization to the west;
the desert across the white floor of which, at the dawn of all tradi-
tion, the first civilized races rose up from the east like silhouettes
from the unknown.

And as Raphael’s gaze rested upon the land, he beheld a hill
covered with green palms overlooking the glistening blue sea. On
the hill a solitary thinker from the depths of his heart proclaimed
to the timorous throng the awakening of human love. Thenceforth
the word was in the land and could no longer die. True, the concept
was old even then. It was not born in one hour, and it did not
come from the mouth of one individual. At least one thousand years
before Christ, the whole world in all its inmost parts was pregnant
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with this idea. But now it suddenly blazed up and fired the nations,
like one of those mysterious petroleum wells, the so-called eternal
fires of Baku, which for zons may have been invisibly ascending
from the ground as gas until the hand of a single individual, perhaps
a child, threw a spark and thus started a conflagration that may
likewise burn for zons.

To the age of Jesus the word, the momentary igniting spark that
sent blazing up this unparallelled, dazzling light, seemed so over-
whelmingly great that the earth, it was thought, was too small to
contain it.

The natural course of things must needs be upset. The lightning
of human love, it was said, quivered from another world heretofore
unknown, a dark cloud beyond everything earthly, outside all hu-
man evolution. Under the dread of a thing so awe-inspiring, love
was severed from love. Human love must have no portion in sexual
love. It must be no sprout, but a meteor falling upon the seeds of
earthly love, alien to it, in fact, destructive of it.

This interpretation was still almost all-powerful in Raphael’s
time. To-day it is strong only because of tradition. To us the
wonders of reality, the wonders of natural evolution are so great
that they can comprehend so tremendous a phenomenon as the
proclamation of human love. It requires no special miracle. When
we endeavour to see in love nothing but a growth conformable to
law and necessary in human evolution, we feel all the more the
thrills that pass through us when we behold sublimity.

In fact, only when we view it in this way does the picture assume
such huge dimensions that the eye grows dizzy contemplating it.
You look as into a pit in which groups of isolated individuals, of
outlived ideas that have dropped away like withered leaves from
a tree, flit about like the twittering batlike shades of the Homeric
underworld. Not for a moment must we suppose that there is
a gulf between love and love. The whole colossal savage sub-
structure of sexual love from the beast upward, from the fish and
the day-fly, was necessary for the organic evolution of man’s great
creation, human love. Without propagation and the evolution con-
nected with propagation, man could not have come into existence.
But this does not reveal the narrower sense in which love is one. All
union within procreative life, all mutual aid and division of labour,
all symbiosis, as the scientist calls it in the lower organisms (sym-
biosis means living together in collective production)—all these
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things, which are found on the lowest plane of life, must in their
original form doubtless have had still closer connection with blood-
kinship, hence with propagation. While propagation was the very
agent producing separations and divisions through successive genera-
tions, it also brought about a permanent inner union. Its method
of producing new individual organisms was not by letting them drop
from the sky through a miracle, but by deriving them from already
existing organisms, just as a flame can be kindled only by another
flame. Thus it preserved something common to all, which, despite
separation and division, frequently led to subsequent union. The
oldest protective associations among animals and plants were doubt-
less always very close tribal associations, close federations of imme-
diate blood relations. We will return to this subject again. Even
later, when association grew more complex, when beings with no
blood-tie federated, the tendency was still very powerful to attain
union through propagation, if not immediately, then in the course
of time. As reproductive life itself developed, the tendency in that
direction grew stronger. It produced the contrast between man and
woman, the contrast that became the imperious cause of the pas-
sionate seeking of man and woman for each other, the burning desire
for union between them. It produced the relation between mother
and child, at first merely the result of sexual love. This relation
then gave rise to marriage, which is found even among animals.
Sexual love was perpetually at work as an agent to bring together
the wild, isolated individuals harassed by the struggle for food, to
tame them, to make them live in peace with one another, and help
one another. Finally, a point was reached in the ascending scale of
evolution when every higher type of animal was from the first day
of its existence intertwined and interwoven in an inescapable net of
common ties, of tribal and family relationships. With such a net
and in such a net, man, too, is born—man and woman, mother and
child, marriage and family, defensive tribal unions of blood rela-
tions—all this the work of the original crude hand of consanguine-
ous, sexual love. Among men also for long, long thousands of years
blood streamed up and closed the net again and again, the hot blood
that streams up and is warmed from the sexual organs.

Slowly, very slowly, all this changed into spirit in man.

How the blood became spirit, that is the great decisive secret of
humanity’s history. It is also the secret of human love.

From real blood kinship sprang up, like the first shy blossom of
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the season still pale in the winter sun, the ideal concept of spiritual
tribal unity, the concept of the holiness and inviolability of the in-
dividual of the tribe regardless of sexual desires.

A huge stride had to be made before this concept was transferred
to a people not directly related by blood, to-a whole nation in whose
veins the same blood flowed—if at all—only in the remote mythical
past. But the spiritual force made its way, and the spiritual con-
cept that created the “nation” became the bridge that led from the
nation to the community of all civilized men, and finally to the
community of men the world over.

As you look upon the ferment of these developments, your eyes
seem suddenly to be struck by a flash of light, and you turn your
gaze upward.

You thought you were standing at the edge looking down. Now
you feel as if you yourself were in the midst of the whirl and part
of it. As it came—this play of forces—swirling upward from the
depths without end, so it rises above you in bright forms, up into the
future, into what can be merely divined, disappearing ever further
into a veil of mist.

When human love became a word on that hill of palms by the
glistening sea, the word embraced like a golden hoop not merely the
fathomless dark work of the past; it also shadowed forth what the
work of the coming millenniums was to fashion into truth. The word
“human love” already contained everything to which we to-day
aspire as the boldest social ideal of the future.

The social ideal! How it comes down to the gruesomely bright
reality of our times, heaving, sweating, bleeding! This, too, in the
last analysis is but a question of love. It arises from that concatena-
tion of sentiments and emotions which through so many changes
always held the word together with steely firmness, link by link. It
is the same thing that is latent in the day-fly, which the fire of crea-
tiveness rouses from its predatory, recluse existence in the larva
state to two hours of careless existence in the bliss of sexual union.
It is latent in the fish that sexual love sifts out of the ocean, until
like a silvery isle they rise in a mass from the waters, a community
of birth-giving sexual creatures for whom the narrow, shallow fjord
is one large bridal bed. In man, it is more highly developed and
spiritualized, transformed into a new word in the hallowed days of
which the Gospels sing; and become a reality only among us, among
thousands and millions of crosses rising invisibly to the one cross
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that the legend has transfigured into a transparent lily, rising from
the dark hells of the modern metropolitan tenements, from the fac-
tories where the iron wheel rolls over quivering bodies, from prisons,
brothels, mad-houses and poor-houses. And yet it is victorious, it is
the sword and the flame of our time, the spark at the farthermost
exit from the huge, dark shaft in which we are all panting.

Do you now perceive in what elevated regions you are soaring?
Do you hear the call of a new voice mingling with your old ques-
tions: “What is love?”

But Raphael wanted to raise you still higher. His Madonna soars
up from bright clouds. A universal light seeming to pour from the
innermost heart of all things physical and transcending the light of
the planets emanates from her. Her foot needs no ground to stand
on. She appears to be treading pure space, where all the forces of
gravitation hold one another in equilibrium. Raphael’s vision was
not merely of 2 woman; nor was it merely of humanity in a woman’s
form. It was the vision of the Madonna. The face of this woman,
of this child, transfigured by love, was his vision of love pulsating to
the very heart of the world. "Her womb embraced all the secrets of
heaven and earth. She is the symbol of the world and the symbol of
salvation in one. .

A new vast pilgrimage of humanity is opening up before you. In
it love wanders like the Wandering Jew. Love became faith, it be-
came religion. At first naked, coarse and wild, it was gradually
purified in the quiet filtration from blood to spirit.

Changing pictures pass before your view. There are the sacred
groves of Hierapolis. Male organs of procreation of huge dimen-
sions carved in stone rise to the blue of the sky as symbols of the
divine power of generation. There is the temple of Astarte, where
prostitution is a divine sacrifice and young girls offer themselves in
order to gain higher religious purity. Isis becomes the impregnated
woman, the woman in labour, the mother of all, whose womb con-
tinually begets the world anew. In Eleusis, procreation becomes a
mystery, a simple ear of corn, a holy miracle bringing salvation to
the faithful.

Then Christ comes into the world. That ideal evolution of simple
sexual love which makes for the social side, for salvation through
spiritualized work in common and work in love, suddenly grows into
a huge power. It appears in a form threatening to destroy the cult
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of the extreme sexual, of generation, and of the female. And yet
this cult rallies again. The temple of Mary, with its delicate golden
stars and chaste blue, grows up out of the sanctuary of Isis, the
mother of all, with its garish columns, pervaded by an atmosphere of
glowing love and the hot breath of procreation and child-bearing.
And again love is the same, except that now it had the softness of
the spiritualized ideal. Not only are the wild intoxication of the
creators, the blissful pain of the propagators transfigured and glori-
fied. The chastity of the virgin, the first budding love is also raised
to the heights of the all-embracing infinite.

Raphael is a product of this conception of the universe. His faith
in woman as the heart of the world blended with the other faith, that
human love did not arise in man but descended from heaven. To
him it was God’s child bringing the message of human love from the
other world who lay upon the breast of the Madonna standing higher
than suns and earths.

To-day this, too, has died away—vinetta bells in the ocean.

Like Astarte, Mary is but a transition form to something still
purer. In the time of Goethe we seem to see a new picture gradually
fashioning itself from the forms of Astarte and Isis and Mary.
Again it is a picture of love raised to the very climax of our concep-
tion of the universe.

It is Nature.

We are still struggling with it. Doubt whispers in our ears: “You
have built a pyramid of skulls. In nature stripped of God, love will
never dwell.” And yet, who knows? Here Raphael will no longer
guide you; you must step forward by yourself.

The old staunch faith in the loving Father in heaven shrivels up
like a little wreath that man has woven from earthly flowers. A puff
of wind breaks them and through the rift you again see the distant
enigmatic stars of the boundless firmament.

The mystical in the loving Christ has crumbled away. What he
taught has become human property painfully acquired in struggle
and strife.

But be firm. Nature has given you the idea of evolution. Stars
turn into life. And life ascends from form to form up to the intel-
lect, which not only lives evolution, but is conscious of it. In this
lies the great consolation; upon this a new optimism is arising.

Now look at the ramifications of this evolution. How it twines
and intertwines! Do you not see love everywhere? Upon love de-
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pends the succession of generations. Through it the tree of life on
the wandering planet mounts from branch to branch, until finally
the spiritual blossom bursts forth. Love is an onward-driving force.
It has freed itself from its savage state and grown into a spiritualized
state. Darkness has turned into light.

The span of evolution that we can survey is extremely small. Life
on a single planet and only half of that. A meagre lot. From a few
signs we must derive our faith as to the whole, our consolation for
the universe. But as far as we know, is not love the strongest of all
signs? Not only has love given rise to evolution. With it also the
first timid breath of peace entered evolution, the first singing and
humming, the first dream-like notes of the overcoming of the rough
struggle for existence by a mightier harmonious principle. What do
we on this lone, tiny star amongst a million know of universal peace,
of universal salvation, of complete universal happiness? And yet,
a flower so sweet and beautiful blossoms in the human love of this
little star, that the words ‘“universal peace” forcibly rise to our lips.
Thus, love invades strife, the bitterest experience of our life.

But more than that. It was the dream of the old faith not only to
do away with strife, but also with death. Love alone, the real love,
not the mystic and obscure love, teaches us that there are connec-
tions that persist beyond the rigid form of the individual, connec-
tions from which the individual is slowly severed, loosening like a
tightly bound knot, yet not in the bitterness of death, but by merg-
ing in a higher, more blissful unity, as man and woman, parents and
child, man in humanity, love in spirit, spirit in the ideal, in the over-
flowing universal space. Love is the only voluntary dissolution of
the individual, the painless, ineffably blissful death that every crea-
ture seeks with ardent, infinite yearning. Do you see numerous
phantom hands rising and pointing to a deep mystery, not a mystery
transcending reality but immanent in very tangible nature herself,
a mystery which perhaps some day will prove strong enough to make
our grandchildren laugh at all fear of death, even though the old
faith with its dreams be not restored? To be sure, it seems that in
the economy of Nature’s evolution, in the very upward progress upon
which our optimism is based, there is a brazen demand for the de-
struction of the individual. Evolution seems to proceed along the
very path of destruction. And the soul trembles with the fear of
death. But what if love were after all the symbol? Love shows us
the only form in which destruction is not terrible, in which it is a
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blessed ascent to a higher union. What if death of the individual,
too, for all its fearsomeness were nothing but an unrecognized act
of love? What if beyond death, after all the bitter struggles, there
came at last that perfect happiness, that living dissolution in a
higher union which love brings?

Death terminates Life’s miseries,

And yet Life shudders at Death’s guise;

Life sees the gaunt, dark hand but not

Tke shining cup it profiers spies.

Thus does a heart shudder at Love

In threatened ruin’s wild surmise;

For wheresoever Love awakes,

The Ego, the dark despot, dies.

Friend, let it perish over night,

And freely breathe ’neath morning skies.
RUCKERT (from the Persian of Rumi about 1250 A.D.)

To-day you see it only as through a break in the clouds. The
new conception of the universe is still in the making. It condenses,
consolidates, and casts off rings, like a star in process of formation.
Who can tell what bodies will some day circle around it and what
will be its sun? But the glimpse we get suffices. The quest of hu-
manity for the world’s light reaches out ever farther. And in all
the pilgrimages that humanity makes, love accompanies it, wander-
ing along, restless like the old Wandering Jew.

Higher! Spread your wings once again. Raphael’s Madonna will
sustain you.

Once more embrace her fully with your eyes. See her in her
golden frame, her wonderful colours, with her face, in which the
feminine beauty of thousands of years seems to concentrate—
Raphael’s Madonna, who is humanity and the world’s mystery.

Whence came this miracle, which the old earth has been carrying
round the sun for almost four centuries? Where, in the great cosmic
garden, between human eye and double star, did it sprout forth on
the genealogical tree of things.

It is art.

From the Madonna your eye passes to a multitude of women
equally perfect, some, like the Madonna, painted on canvas with



PART 1] FROM DAY-FLY TO MADONNA 35

colours, others fashioned in marble in full outline. The Venus of Milo,
with her sound, upright purity, invincible in its joyousness. Michel-
angelo’s Pieta, whose gigantic force melts in loving compassion.
Titian’s naked Venws in the Tribuna of Florence, bright as the
morning, dreaming of all the sweet things she enjoyed, and enjoying
them over again as she dreams. A closely bound union of beings
inwardly related rising up here and there in quiet beauty from the
swift, changing, onward-rushing flood of the generations of men.

None of these women ever “lived” in the ordinary sense. None
was begotten through the bodily act of organic reproduction. And
yet there they stand in all their beauty, in our very midst, begotten
of an infinite burning love, of the complete self-sacrifice of one in-
dividual to another individual, to a “creation,” a transference of
the highest ideal of one’s ego to another, permanent self, which is to
survive the death of that ego. They are begotten of the spirit and
of the hand warmed to the very finest fibre with this spirit, into the
selfsame nature, the selfsame reality into which the child begotten
of the sexual embrace is born. And yet they have a special place in
nature, not comprehended in the concept of the child and not within
the domain of sexual reproduction.

To these pictures and statues are added form after form, an end-
less train of kings in intellect and power, all quickened to life at the
poet’s word. Rhythms of language never heard in all the confusion
of nature’s voices, as if spirits of a superworld were talking. And
pure sound exulting and thundering like an eternal solution of all
things, like the voice of the innermost cosmic symphony. All this
also begotten into reality by a fervent spiritual love, as if the spirit
that created human love out of sensual love finally achieved control
of the mystery of reproduction for new wonderful purposes.

A great pilgrimage for the third time. Love became art.

Art, too, lies in the path from blood to spirit. Art, too, did not
shoot down like a meteor from the sky. The same human being of
flesh and blood created it that creates children in the flesh according
to the iron law of nature, the human being that is descended from
the beast. From the beast he inherited the seed of art. The beast
sowed it in the hours of his love.

Do you hear the melodious song of the nightingale? Do you see
the butterfly fluttering in its wonderfully coloured dress?

What a way from the nightingale and butterfly upward! And
yet it was the way.
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Through the ®ons it led up from nature’s deep, dark horn of
plenty, full of light, colours, sounds, rhythmical relations of all sorts.

Living beings emerged upon the earth warmed by the heat of the
sun. They could see light, they could hear sound. At first dully
and faintly. Then the struggle for life, evolution, gave them fixed
sense organs, the eye and the ear. The first purpose of these organs
was defence. The animal stares anxiously about in the threatening
world. It listens for sounds of danger. Danger of attack lurks
everywhere. Or it asserts itself; it is the aggressor. Then every-
thing is prey that it can hunt down and tear to pieces with savage
greed. Suddenly there came into the life of the individual a factor
of quite a different value. Love. The animal looked for another
of its kind. Not as an enemy, but with the yearning of love, with
the eye of love. The eye of love was the first eye of the ideal. And
the power of love was the first to produce “beauty’ in the active
sense. It painted the butterfly, it gave the bird its wedding dress.
It composed the song of the nightingale. Love was the mirror that
focussed, at first in externals only, harmony, all the rhythm, and all
the unconsciously conceived beauty of living nature.

And then the spirit was added, more aad more as time went on.
To the seeing eye without was added the creative eye within, the
imagination. The human spirit emerged. Man produced no wed-
ding plumage, no gay-coloured wings for his love. He saw all these
things with his inner eye as light, harmony, longing and the ideal.
He saw it in his imagination. Just as he grew no lion’s claws, no
armadillo’s shell around his body for the purpose of protection, but
applied his intellect and saw the weapons in his imagination. Then
his hand, which has remained soft and pliable and the pure disciple
of his brain, formed these weapons from stone, horn and metal, pro-
jected them into reality with independent creative force and founded
technologv as the germ of all future domination of nature. With
the same hand he formed what the imagination saw of rhythmic pic-
tures, pictures of yearning and of beauty. He created conscious art
in the highest sense of creation, as the germ of all future extension
of nature by men.

This road has now been travelled for thousands of years. Raphael,
the Madonna, and so on and on. A new natural kingdom arises, not
stars, not an inorganic world, not plants or animals, nor even man
himself in the organic sense, but the sounds, forms and manifesta-
tions of art. A passionate world pervaded with the hot breath of



PART 1] FROM DAY-FLY TO MADONNA 37

love, vibrant with the thrill of savage creation, and yet transfigured,
removed, from the earth’s sordidness to a pure blue atmosphere of
spiritual ether.

A bride’s one single kiss
Deserves more in God’s eye,
Than all the toil of slaves
That grind until they die,
ANGELUS SILESIUS

That is love developed, love in its upper structure. You must ob-
serve it from here, from the golden cupola, to guess what it was in its
beginnings. And you must let this gold light radiate back into those
beginnings. Hence the dance of the day-fly; hence the grotesque
picture of the herring procession. The same natural force is stirring
there below in the old primitive waters that is ascending to the sun
above from the blue mirror as the purple lotus blossom of civiliza-
tion. Because it is so, the life of the past cannot be coarse. You
too, cannot but regard it as a noble young shoot. Nothing in it is
intrinsically small. Light streams back to the day-flies at the brook,
the fish in the ocean. You see them as blindly striving primitive
souls of love, pioneer dreamers of the great upward struggling spirit
of love. This fish, this day-fly—it is Christ, Goethe, Raphael; it is
the Gospel, Faust, the Madonna. It is human love, it is the dream
of the stars, it is art.

And now come back with me to the very bottom.

Let us begin at the beginning, in so far as there is a beginning.

Let us chat pleasantly, let us look about without haste, wherever
the light shines and reveals a piece of root. We know what great-
ness arises from beginnings. But for the present let us reduce all
this greatness to the tiniest possible blue flame in the innermost
shaft.

Give me your hand. I must in all seriousness take you down into
a shaft, to a wonderful mystery. Gird the loins of your imagination
and follow me without fear.

To our hot desire diurnal,

Unrestrained, there is no ending,

Tl beholding Love eternal

We soar upward, Life transcending.
West-Eastern Divan






PART II

THE MYSTERY OF THE OVUM-CELL AND THE
SPERM-CELL



When the love-night cools and numbs yow
And the heart stops beating quicker,

A strange feeling overcomes you

By the silent candle’s flicker.

Night’s embrace, with shadows throning,
No more holds its fascination;
You are torn by a new longing

On to higher procreation.
GOETHE



§1

Whoso an eagle is,
Can swing aloft his pinions,
Outfly the seraphim,
Pierce keavenly dominions.
ANGELUS SiLEsIUS (1657)

AN artificial light of extraordinary power will serve to illuminate
an underworld for us in which but for this light deep darkness is
brooding. As the objects suddenly emerge into brightness, they are
to appear fabulously magnified.

Your gaze loses itself in a huge shaft. From the background you
see a strange thing moving, a great glistening sphere, without light
of its own, but made luminous by our artificial day. It is not moving
freely, like a star balanced by gravity in open space. It seems to
be shoved downward along the shaft. As you look more closely, you
see gleaming up from the bottom something resembling ears of a
gigantic wheat field glistening in the dew. An elastic ball, our sphere
glides slowly along this field, held up by the dew and moved by the
soft waves of the sea of wheat.

Being perfectly transparent, the ball, as it thus moves along,
affords a view into its internal parts. Its outermost layer, which is
rather thick, seems as clear and colourless as the crystal of a watch.
The only structure of this envelope that we seem to distinguish
consists of narrow canals running straight through the cover of the
ball, appearing to form an open connection between the free air
around the ball and the inside of it.

The inside, the chief portion of the ball, which is sharply divided
from the glass envelope by an interstice, shows a very faint opacity
only at the centre. Minute particles, like very fine grains, seem to
be swimming about in it, but they are very indistinct. The general
impression you get is that the entire hollow space is filled with a
more or less elastic, sluggish inland water. At one place, not in the
middle, another body is observable floating in the sea of the large
ball. This second body is quite distinct and, strangely enough, also
has the shape and transparency of a glass ball, though its glass wall

41
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seems much more delicate, scarcely discernible. It may be com-
pared to a dainty little diving-bell equilibrated by water pressure.
This diaphanous little ball, like the larger one, reveals, through all
the fluid enveloping it, certain details of its interior structure. An
extremely fine network or scaffolding delicate as foam spreads
through it.

Perhaps our light is still not bright enough. No matter how you
strain your eyes, you cannot for the time being discover anything
further, whether on or in our mysterious ball. But your interest is
growing, for presently you perceive changes going on within. Con-
sidering that the substances inside are soft, you are prepared for
such changes. But what you see is remarkable in the extreme and
indicates that highly mysterious powers are evidently at work in this
fermenting structure of the Underworld.

First we are struck by the fact that the supposed network in the
little diving-bell is in active motion. It seems to be separating, as
we look at it, into loose strands. We think we can count twenty-
four strands. But we have no time to pause very long.

All of a sudden a bright little point appears near the bell in the
surrounding fluid. Perhaps it was there before, but until now it was
not noticeable. It turns out to be, not so much a real body, as
rather an eddy in the sea. Though you perceive no actual motion,
you get the impression that an invisible little turbine has begun to
work in the middle of the water. The effect of its action soon
becomes apparent in the form of a little sun radiating rays of water
round about. But no sooner have you become aware of this, than
you observe two turbines producing a double eddy. This quickly
grows more evident.

The two turbine centres, each with its radiating sun, draw apart,
and now they actually go through distinct motions. But again how
strange! Their suns do not fully detach themselves. On the side
where the rays of the whirling suns at first overlapped, a sort of con-
necting current remains, even when they have moved further apart,
as if longer and longer streaks were thrown out in that direction, so
that, as the distance between them increases, the pivots should not
wholly lose touch with each other in their action. As the field en-
larges, the whirling picture finally assumes the form of a spindle.
In the middle are parallel wave columns extending from turbine head
to turbine head; and from these heads, as the ends of the spindle,
the two little suns emit rays on each side.
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You have concentrated your attention exclusively upon this play
of forces with its rapidly changing phases. Of a sudden you observe
that something else, without your having noticed it, has entered the
whirl. The bright little diving-bell, which was swimming close by in
the same sea, now suddenly grown so turbulent, is all at once drawn
into the commotion. Can it be that the turbine rays have struck it
directly and stirred it up? In speaking of turbines and eddies I am,
of course, only using an image. It may be that in the miraculous
scene here enacted powers are at work, radiating and overlapping
each other, far finer than the crude comparison with turbines and
eddies implies. But that something in this play of forces is now
seizing and overpowering the diving-bell is certain.

Suddenly its glass wall breaks and shivers into invisible bits. Its
entire contents, the original pieces of that delicate net which seemed
to be woven of foam, empty into the open sea, which the turbines
are restlessly ploughing. For a while the pieces curl wildly and wind
about one another like a torn net quivering in the water. All at
once, however, a new order sets in in this play of loose shreds.
Though the loose strands are not rewoven into the old net, they
seem, under the guidance of a strange power, to be pushed and gath-
ered together into systematic order by a very definite kind of cur-
rent, each part remaining loose.

Absorbed by this new drama of the bursting and emptying of the
diving-bell, we have for a while quite forgotten our free turbines.
Now they force themselves upon our attention. We recognize that
the turbines, which previously may have produced the bursting of
the diving-bell by their wild gyrations, are the restorers of order
among the defenceless, tiny parts of the net. In the midst of the
general shipwreck the whirling spindle traversed the entire area
formerly occupied by the diving-bell. While the pieces of net were
wildly curling and serpentining, it assumed such a position that now
the suns at its ends emit their rays precisely above and below the
place where the wreck occurred, and the great connecting rays of
the spindle pass directly across the place of the catastrophe where
the pieces of net are quivering. The moment they have the drifting
remnants of the catastrophe, the net fragments, within their field,
they begin to exercise their force upon them, which arranges them
in systematic order. The fragments are driven into the middle of
the connecting strand of the spindle and are there jammed up as if
at a point of perfect equilibrium. For a moment it seems that the
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force waves of the spindle between sun and sun are about to form a
new diving-bell, in which the old pieces of net will remain in a new
rigid arrangement. The drama seems to have passed the climax.
But no. The pieces thus jammed together, and, as it were, rescued
now begin a new unexpected performance.

We have paid no attention to their number. Now we are sur-
prised to see that there are so many. We thought we counted only
two dozen at first. Now we count carefully and find there are forty-
eight. Each of the little strands must have quietly divided into two,
each must have reeled off from itself a piece equal to half its length.
On nearing the middle of the spindle, these forty-eight arrange them-
selves prettily, like a regiment of soldiers, into two rows of twenty-
four each, one behind the other. But we no sooner perceive this
and count the number in a row, when the regiment begins to move of
its own accord within the region of the spindle. The two rows sepa-
rate and move away from each other, one advancing to the under
sun, the other to the upper sun. The middle of the spindle becomes
empty. What will happen now?

While we are still looking at these things with intense interest, a
glance around discloses the fact that in the meantime a change has
taken place in the entire structure in the sea. Spindle and suns to-
gether with the forty-eight pieces of net under their aegis have
slowly floated away from their position in the sea towards the
envelope of the ball, which still encompasses the whole. The magic
ship with its crew of two regiments at the turbine ends seem to be
wanting to land. A moment longer and one end touches the en-
velope. The upper turbine swimming in advance will soon have to
spread its rays flat against the surface. In fact, a sort of wave is
seen arching at that point, and a small part of the current is already
visibly crowded by the turbine against the surface.

You expect that in the next instant the glass cover will be broken
through. But that does not happen. You again observe that this
cover and the contents of the ball, which it envelops, are not in im-
mediate contact, but separated by a narrow interstice, into which the
wart-like elevation can crowd without bursting the upper envelope.

Will the whole spindle-shaped body press after it and enter the
space between? It seems a difficult thing to do and as a matter
of fact is not done. The onward march has ceased. All at once the
spindle snaps in the middle. Its one half, which, with the advance
part at the edge, formed a sort of wave or wart on the main body of
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the ball, entirely severs its connection with it. The wart unreels
itself loose, as it were, and is finally seen lying as a separate little
ball in the narrow interstice between the transparent glass envelope
and the main part of the ball. In the wart have entered a part of the
substance of the sea, one of the turbine pivots, and one of the rows
of twenty-four, which in the meantime have crowded more and more
closely against the forward turbine of the little ship, while making
for land.

The other half of the spindle, with its turbine and with the other
row of twenty-four assembled around it, has divided back into the
ball. As it is vehemently rebounding from the violence of the break,
it keeps sinking, sinking, without halt until it has reached the mid-
dle. But even there it does not come to rest. A new phase of the
riddling drama begins.

The half of the spectral little ship left in the waters begins to
rebuild itself into a whole. Its remaining pivot doubles. Two tur-
bines are formed and then, as they move away from each other with-
out becoming completely detached, a new spindle. Again this spin-
dle arranges the remaining twenty-four pieces of net in its middle
and with them begins a journey towards the surface of the sea. But
this time one thing does not happen. The twenty-four fragments
of net do not again double into forty-eight. In order to form two
parts, they arrange themselves in rows of twelve, one behind the
other. Again the slow voyage begins; again the two members sepa-
rate, as before, to withdraw to the two opposite turbine pivots. But
now there are only twelve fragments, not twenty-four, at each and
of the little ship. As for the rest, precisely the same thing as before
takes place at the surface of the large ball. The wart wave swells,
the spindle snaps, its one head slips with its crew of twelve into the
interstice under the glass envelope, the other head with its crew of
twelve returns to the depths of the sea. Compared with the tiny
little balls lying out there on the outskirts, the large ball is still a
giant. This time the sinking half of the permanent submarine boat
seems to remain at rest. It does not double its turbine, but is
apparently bringing it to a complete standstill. In fact, it is form-
ing a new diving-bell round its fragments of net, which immediately
weave themselves into a reticulum. The whole seems to have re-
turned to about the position from which it originally started: There
is only one exception. The net in itself, without any addition from
the outside, cannot furnish more than twelve pieces of the original
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size. Even if they double, they can yield only twenty-four, never
again forty-eight. There must be a mystery in this. It must have a
significance.

In the meantime quiet has been restored in the whole ball. Only
the soft beating of the waves on the wet surface of the wheat field
upon which it lies still remains outwardly as active as before, driv-
ing it incessantly further down the colossal arch of the shaft.

To what world has our fancy carried us? Were we looking into
the phantom turmoil of a primeval world, one of those cosmic nebule
at the beginning of things dreamt of by astronomers? Or were we
looking into the convulsions of a planet still not quite cooled, around
which a white cloud envelope floats, like bubbling, steaming water,
an envelope such as surrounds the colossus of our solar system,
Jupiter, whose real globe seems to be the dusky red spot but occa-
sionally seen glowing as through a veil? Are those two little bodies
to which we saw the ball give birth, without liberating them entirely,
offshoots of a star in labour, like our moon, concerning which there is
a suspicion that once upon a time it wrenched loose bodily, like a
young shoot, from the great ball of the earth, without being able to
escape entirely from the earth’s force of attraction, in which it is
held captive?

Nothing of the kind.

In our boldest flights of fancy we never left the earth. We re-
mained on its inhabited surface, in the very thick of the welter of
humanity. From this humanity we picked out one human female in
good health and of mature years. We simply looked into the depths
of certain organs of this female body while the body “lived” in its
normal condition and while these organs were developing a very re-
markable activity. How we managed to do it is immaterial. Per-
haps the next century will invent an apparatus for it, which, on the
analogy of our Roentgen rays, will suffuse the whole human body
with light without disturbing its vital activities, will perhaps project
upon a white wall a faithful picture of even the finest internal parts
and at the same time vastly magnify those parts and their move-
ments. In the meantime our imagination serves us. It magnified
everything for us at will and threw light upon everything.

The mystery that was unfolded before us without seeming to have
been brought to a final solution was the process that takes place in
and on the human female egg, shortly or immediately, preceding the
great act of impregnation by the male semen.
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For the process of generation the female of the human species
produces eggs just like a hen. The human eggs, however, are not
deposited outside the body like those of a hen. The evolution of the
new little human being takes place entirely inside the mother, in the
“womb.” But the human eggs originate in precisely the same way
as those of the hen, in a special organ of the female body, the ovary.
From childhood on every normally developed woman carries in her
body two ovaries, just as she carries two lungs, two kidneys, two
brain halves. In these ovaries many thousands of eggs develop, each
of which, when matured and fertilized, produces a new human
being. For reproduction, fertilization is absolutely essential, and in
order to be fertilized (for which a second being, a male, is required)
the egg undergoes peculiar processes, the agitated course of which
we have just followed with our imagination.

The vault into which we have been transported is, very highly
magnified, one of the two so-called oviducts of the female. The
oviducts, or Fallopian tubes, connect the ovaries with the larger
passage of the uterus.

The ball that moved along in it is the egg itself.

The actual size of the egg is not quite one fifth of a millimeter,
hence to the naked eye a barely perceptible point.

The transparent envelope encloses the yolk, or the vitellus, which
in the human egg is as strikingly transparent as the envelope. Within
the substance of the egg floats the so-called germinal vesicle or
nucleus.

We must imagine that the egg has just made its escape from the
ovary, where it was previously imbedded like a bud in a special
sheath, the so-called Graafian follicle.

It is now on its way from the ovary to the uterus in the interme-
diate shaft of the oviduct.

The wet ears of wheat, which seem to project into this shaft and
sweep our ball downward with their soft wave beat, are in reality
the fine hair-like processes, or so-called ciliated cells, which line the
walls of all the female organs of generation and by their movements
through the oviduct convey to the uterus the escaped egg rushing to
impregnation.

In the meantime the egg itself undergoes the last maturing process
necessary before the expected impregnation. We have seen what
happens. The nucleus of the egg or the germinal vesicle tempo-
rarily leaves its place, changes, and by dividing twice helps to pro-
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duce the two little bodies between the transparent envelope and the
yolk. For the sake of precision I was careful to observe that in our
panorama the relations of both size and time were rather arbitrarily
chosen. In all probability these processes do not follow each other
so rapidly. The expulsion of the two little parts of the body in the
egg begins when it is still attached to the ovary in its Graafian fol-
licle, and its final act is synchronous with the beginning of the proc-
ess of impregnation. Nevertheless, in this, as in all other instances,
the time of development no doubt varies greatly in individual cases.
We therefore assumed a case with somewhat retarded development,
but with a certain excess of speed to make up for the retardation
and gain a slight start in advance. Such a case probably gives the
most vivid idea of what actually takes place.

The extruded minute bodies are called “polar globules,” a name
now antiquated and therefore inappropriate. When they were first
discovered, their significance was not known. It was evident to the
view that when the egg reached its highest degree of maturity, it rid
itself of something. It threw out two minute secondary eggs, each
of which received a little piece of yolk and a considerable part of
nucleus from the general contents. These secondary products as
such had no connection whatever with the subsequent development
of the child from the egg. Now, was the extrusion of those two lit-
tle bodies really no more than a removal of waste? Or was it due,
perhaps, to a superfluity of force developed in the egg during its
short period of waiting before the great act, which made it gambol
and sport and lay a few wind-eggs, later playing no réle in fertiliza-
tion? Or, finally, was it merely a result of some old tradition, some-
thing which once in former stages of evolution, God knows when,
had a significance, but which now is utterly useless and merely drags
on as an inheritance from the past, just as man still has the ear
points, animal muscles which he does not use, or as blind cave ani-
mals still often possess the remnants or rudiments of eyes. All these
were possibilities so long as we saw merely the first division, the for-
mation of the first wart and the separation of but one half of the
spindle. This left the large egg essentially the same as before.

But we cannot pass over so lightly the separation of the second
“polar globule,” or secondary egg. Here the large egg, that is, the
egg that alone undergoes the subsequent development, really loses
something of its original capital. At first it had in its germinal vesicle
or nucleus a fine network. This net tore into twenty-four parts. The

»
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twenty-four increased by self-division to forty-eight, an act which
when taking place in the normal time, is accomplished long before
the extrusion of the first globule. “When the egg laid the egg” the
first time, twenty-four of those forty-eight pieces were lost. Ac-
cordingly, there again remained the original number of twenty-four.
Now comes the second division. But this time the number is not
doubled. Of the remaining twenty-four parts, twelve are lost. The
result is that the germinal vesicle, the nucleus of the egg, has, at the
conclusion of this last act, half of what it had in the beginning.

Of late biologists have been devoting very careful study to these
pieces of net. They have arrived at the conclusion that of all the
contents and capital of the egg they are probably, in fact, almost
certainly, the greatest and most important treasure.

In observing the processes that take place in an egg under a micro-
scope the scientist to-day frequently applies certain colouring matters
by means of which important parts in the transparent mass are ren-
dered more visible. Since these pieces of net stain readily and thus
are especially conspicuous, they were given the name of chromatin
filaments or chromosomes. The name has nothing to do with the
point I wish to make. The fact of cardinal importance is, that in
all probability the chromosomes are the only agents of hereditary
transmission in the eggs. .

All the “hereditary characters” that the female egg inherited from
its parents and ancestors, from all the human beings and animals
from which it has come down in a direct line of physical descent are
contained in the chromosomes, the tiny net threads of its nucleus.
The full significance of heredity is a question about which we shall
have a good deal to say later. In the meantime your own experience
will suffice. Every child has inherited much from its parents,
grandparents, etc. Think of the similarities of feature. This egg,
too, is a sort of child. It is to become a child, just as the warm
living egg of a hen becomes a chick. Somehow and somewhere the
hereditary qualities must already be contained in the egg. And the
probabilities are that they are contained in the chromosomes, and in
the chromosomes only.

But if it is so, then the fact that the egg at first has twenty-four
such chromosomes, twenty-four hereditary certificates, so to speak,
and at the conclusion of that process has only twelve cannot be
immaterial. In the first case, when the first polar globule was
formed, our egg gave away, one may say, merely copies or duplicates
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of its hereditary portion. But upon the formation of the second
globule, it gave away part of the capital itself; it reduced its capital
by half. What does that mean? The nucleus of the egg, with its
twelve remaining chromosomes, settled down to rest at the conclu-
sion of our little drama. Will it be permanently satisfied “with half
its hereditary portion”’? Is it really possible that it had a fortune
half too much to be able to squander it so lightly? It seems very
improbable. Or is something to follow, something else to happen?
Perhaps the egg expects a stranger to help it, a partner, who will
reimburse it from his own capital?

Exactly. What we witnessed was only the first act.

Let us return from the dry province of explanations to the actuali-
ties of the things themselves.

The egg has in the meantime approached the narrow cleft of the
oviduct leading into the uterus. Now comes a highly dramatic and
absorbing second act, the act of impregnation.

Our great ball is floating quite in the foreground of the colossal
shaft. At this moment strange guests of a peculiar shape are ap-
proaching it.

Compared with the ball they are dwarfs. But to make up for
their size, they advance in imposing numbers, with extremely ani-
mated movements. At first glance it might be supposed that an
army of the ghosts of tadpoles were advancing. There is a thick
head, to which a rather long tail is almost directly joined. If we
look more closely, we find that the supposed head is simply a long-
ish disc, sharp in front. Seen from the side, it is somewhat pear-
shaped. No inner organs, or any structure whatever, are at first
distinguishable. With this disc, evidently the principal part of the
little monster, is connected the apparent tail, somewhat thick at the
base, but abruptly tapering down to a very thin delicate stalk, which
runs along for some length and terminates in a still finer filament.

All of them are coming from the same direction, but they are a
disorganized, irregular squad.

They advance with a hopping motion, the principal part forward,
the little tail vibrating behind. Now they are near the great ball,
and of a sudden they all seem to be making for the same goal, as if
some breath, some fragrance wafted to them from the ball draws
them to it, as the voluptuous perfume of the honeysuckle on sultry
summer evenings attracts the butterflies.
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They throng around the ball. Now that they are in close prox-
imity to it, we can clearly see how small they are by contrast. The
narrow canals in the taut glass roof of the ball, which we observed
at the beginning, give the caudate arrivals room enough to penetrate
to the inside. That is apparently what they are striving for. Im-
mediately several at the same time stretch out lengthwise in the
canals, and creep like dachshunds into the pot. There seems to be
a race as to who shall first reach the inner space between the envel-
ope and the soft contents of the ball, the interstice in which the
polar globules were deposited.

One of the robbers has got ahead. Suddenly, we see him working
his little head out of the canal into the open interstice, and the con-
tents of the ball are again set in commotion, strangely astir with life.

Some suddenly awakened sense seems to announce the nearness of
the first bold intruder. Precisely opposite the point where it stretches
its little head out of the canal, the substance in the ball, as if to meet
it, bulges out in a hill-like elevation into the free space of the inter-
stice. A moment afterwards, and the head of the strange being
seizes the hand that was extended to it, and sinks straight into the
elevation of the soft substance. As if glad of it, the substance em-
braces it tightly on all sides, never to let it go again.

In vain do the other, somewhat belated robbers crawling through
the canals await a similar reception. The ball stretches no inner
hand out to them. On the contrary, scarcely has the first fortunate
guest plunged its entire head in, when instantly the whole substance
covers itself over with a hard dividing envelope, which thenceforth
absolutely prevents every intrusion into its soft body. Those who
remain outside of the new sheath must, after waiting hopelessly in
the ante-chamber, finally perish like wretches.

On the other hand, the bold victor, the first intruder, seems to be
having an extremely good time of it inside. For a short while his
little tail wiggles about the spot where his head has sunk, then it
seems to separate from the rest of the body, as if superfluous. Now
everything that follows is apparently the exclusive work of the head
within. And very intensive work it is that the head is doing inside.

We can distinctly see in the bright illuminated mass how the small
but energetic guest, sinking deeper and deeper, digs up and churns
the substance with its tiny body and granule glistening in various
hues. But it does not stop with stirring things up at random. You
recognize something that you observed before. The little stranger
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also carries on his submarine boat one of those mysterious turbines
with which we have become familiar in the nucleus of the egg, his
apparent tail, that is, the short, thick part connecting the head with
the real, extremely delicate, tail having been transformed into a tur-
bine. At first it sits behind the head like the screw of a ship; then
the boat turns around on its axis and sends the turbine in advance.

The presence of such a turbine evidently signifies new life in the
economy of the ball; for the old nucleus of the ovum seems to have
ceased its turbine activities since its last attempt at landing. It lies
quietly at anchor in the middle of the sea, as if it never had pos-
sessed a turbine. But apparently the strange invader does possess
one all the more effective. Behold! It is already surrounded by an
entire sun, again a sun of waves driven in all directions of the wind.

And strange to say, it is not only the turbine itself that suddenly
gives the strange little boat a growing similarity with the old nucleus
of the egg. When the odd thing with its wiggling little tail was forc-
ing its way through the canal, it resembled anything but the nucleus.
Now, however, that we see nothing but its head, a tiny bubble, work-
ing itself through the sea, the turbine in front, the comparison is irre-
sistible. I will arrange my light so that it falls somewhat more
directly upon the bubble, so that, minute though it is, you may get
an idea of what its interior is like. See how the similarity grows.
There is the same delicate net woven as of foam, that significant net
which in the nucleus of the ovum turned into chromosomes, the
chromosomes that contain the transmitted hereditary characters.
No doubt, this intruder has also brought with it such hereditary ma-
terial, such chromosomes.

While we examined it with this in view, it advanced quite a dis-
tance, and it is evident that it is making its way straight to the
nucleus of the egg. The farthest wave rays of its turbine sun throw
themselves toward the region where the nucleus of the egg until now
has remained perfectly motionless, like a sunken ship. Scarcely,
however, has the turbine sun swept its waves towards it, when the
old ship begins to stir anew. What sort of a force can it be that has
streamed into it with those turbine rays? Is it the force of real
waves, or something infinitely finer, electricity, or an attractive and
guiding force still wholly unknown to us? At any rate, under its
influence the nucleus of the ovum immediately begins to move from
its place. Slowly it begins to stir to meet its magic visitor. It is a
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solemn moment. In the pale ocean one ball advances to the other.
But a tiny interval, and the space between them is traversed. The
two have met.

The old nucleus behaves as if it literally wanted to embrace its
guest. It sends forth finger-like processes, which hug the little
stranger; it clasps its friend to it, rounds itself in at the place of con-
tact. Suddenly the picture of the two balls disappears, they have
fused in one another, they have become one. The radiant sun that
the intruder has brought with him stands in a full corona around the
newly formed central ball, which they now hold in common. Again
the great ball has but one ball within it, one “nucleus” floating at the
exact centre.

At the very instant the two nuclei united, the delicate nets of both
tore simultaneously. In the midst of the catastrophe of coalescing,
they segregated into their chromatin elements in precisely the same
fashion as in the catastrophe of the egg nucleus. On breaking up,
the nucleus of the egg consistently contributed its twelve genuine
chromosomes; it had no more left. Strangely enough, the moment
the segregation occurred, it became evident that the intruder’s net
also contained the same amount of material, no more, no less. It,
too, on bursting and fusing, contributed precisely twelve chromo-
somes. Now, when these two-times twelve chromosomes fall into
the same pot in the united mass of the two balls and coalesce into
one body, the entire capital of hereditary material is again restored.
The fused body, the new nucleus of the ball, again has the full num-
ber of twenty-four chromosomes.

Thus, we have the old situation back again, except that now half
of the restored number does not come from the original nucleus, but
is material derived from an alien nucleus, which has penetrated from
the outside into the egg.

A few words will suffice to explain the details. The process you
witnessed took place hard by the mouth of the oviduct opening into
the uterus, hence immediately in front of the organ in which, later,
the child remains and matures until birth.

The possessor of the uterus entered into relations with another
human being directly before, or not very long before, the drama was
enacted. The other human being has certain organs corresponding
to the ovaries of the female, which produce large numbers of the
little tadpole-like bodies you saw entering as strangers from the
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uterus into the shaft containing the egg. These little bodies, micro-
scopically small, but intensely active, are called spermatic filaments
or spermatozoa, spermatozoa being a name derived from the Greek,
which means “seed animals.” They are not, however, “animals” of
a special kind, but liberated products or pieces of the living body
of the male, just as the eggs in the ovary are products of the female
body. In external form they are originally somewhat different from
that of the female egg; but that is not surprising, since they come
from the male, whose body in general differs markedly from that of
the female, though they both belong to the species “Homo.” A close
examination, however, shows that their inner structure is essentially
the same in every respect. The round “little head” of the sperma-
tozoon corresponds to the nucleus of the female egg, the “little tail”
to the substance of the egg in which the nucleus floats. Even the
point at which the action of the turbine begins is, as has already
been mentioned, contained in the thicker part of the tail directly
behind the head. This little nucleus head has its net, which divides
into chromosomes, just as the nucleus of the egg. The general simi-
larity of the two in this respect originally went so far that the sper-
matozoon could form twenty-four chromosomes, as the egg did in its
first stage. It therefore contained the same amount of hereditary
material as the egg. The spermatozoon, too, derived its hereditary
capital from parents, grandparents, and so on, including all the rela-
tives that preceded it and were directly related by blood to the in-
dividual that gave it birth. But, of course, inasmuch as a different
human individual produced this spermatozoon from the one that
produced the egg-cell, its hereditary human capital has something
individual about it, which differentiates it somewhat from that of
the egg. Before our spermatozoon appeared in the body of the
female it had undergone a process quite similar to that of the egg.
It, too, had thrown out half its hereditary portion in the form of
twelve of its chromosomes (by a process of division, which, though
slightly more complicated in detail, is the same in principle), so that
it might bring to the female egg only as many chromatin elements
as were lacking to restore the old capital to its original size.

How this completing process was accomplished, you have seen.
The little tail of the spermatozoon simply merged in the contents of
the large egg immediately after its lucky entrance. The turbine
then drove the head of the spermatozoon and the nucleus of the egg
together. The twelve chromosomes in each body were added to each
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other, and the original number of twenty-four was thus restored in
the new fused nucleus.

It must be understood, however, that now the hereditary material
is the result of a mixture of two different human beings, a male and a
female.

You know the external act by which the male sperm is conveyed
to the female egg. Communication with the outer world of the
uterus, at whose inner door the egg is waiting, is provided for by
another exit leading to the outside. Once thrown into this exit, the
spermatozoa actually work their way by their own movements to the
uterus and still further inside. 4

There, if all conditions are favourable, they come upon the female
egg-cell, either already matured or about to be matured.

One of the spermatozoa penetrates to the very yolk of the egg.
When the nucleus of the egg fuses with the head of the sperma-
tazoon, the act of fertilization is accomplished, that act from which
nine months afterwards, in a strictly legal sense, the child issues
from the woman’s body.

The “how” of the process you have seen in detail. As to the
nature of the striking forces that severally come into play in connec-
tion therewith, modern science is still completely in the dark.

Parenthetically, one thing more. In your imagination you have
seen something that even the most inventive scientists have been
unable to observe as an actual occurrence. We know the human egg
and we know the human spermatozoon. We know the human chro-
mosomes, and, according to the most recent and most exact count,
it is assumed that their fundamental number, which is restored
on fertilization, is really twenty-four, as we told in our story. Until
a short time ago, their number was thought to be sixteen. The
general conditions of the act have been known for some time and,
what is exceedingly important, the subsequent development of the
little human being out of the fertilized egg. But no one has yet been
able to look into oneself and control the extremely delicate details.
Nevertheless, one thing we know as positively as if we had actually
looked into what goes on within the body. All animals that propa-
gate by sexual fertilization exhibit almost incredible similarity in
the processes of maturation and impregnation, from the division of
the polar globules to the fusion of the nucleus of the egg with the
head of the sperm. Almost in every case the same process is re-
peated, exactly alike in all externals, and in the essence, in the
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scheme of the process, there really does not seem to be the least dif-
ference. The number of chromosomes varies in different animals. In
certain worms there may be as few as four, in crayfish much more
than a hundred. But the ratio of reduction in the ripe nucleus of
the spermatozoon and the ripe nucleus of the egg is always mathe-
matically the same, half in the one and half in the other. Thus, the
essential factor remains the same. The outer form of the sperma-
tozoa may vary greatly, but the role they play is always the same.
The duration of the process may differ even more widely. Certain
phases of the process may partly vary in the order of their occur-
rence, taking place successively in some instances and simultaneously
in others. But in every case the result yields absolutely the same
formula.

It is really no jump, therefore, if from the analogy with animals,
in which the process can sometimes be observed very accurately, we
draw certain conclusions even as to the details of the process in man
and guide our imagination accordingly. Among the animals that
afford us the opportunity to study the act of generation directly are
the sea-urchins, for example. The sea-urchins are kind enough to
produce clear transparent eggs, which can be artificially fertilized
with living sea-urchin protozoa under the biologist’s microscope out-
side the mother’s body. Another animal upon which we can now
call to help us is the round worm. In the round worm you can see
everything as clearly as in the sunlight. Recently we have come
nearer to discovering the great mystery even in mammals, that is,
animals next of kin to man. A biologic investigator, Sobotta, had
the good fortune to observe and photograph step by step in the
mouse well-nigh the whole process, from the extrusion of the polar
globules to the union of the nucleus of the ovum with the sperma-
tozoon. If, in the scenic production that I staged for you, there are
some combinations which in certain details are purely imaginary, as
of course there are, yet you may be absolutely assured that in all
essentials the things you saw are really true of man, in exactly the
way you saw them. They are actual facts.

I will not at this point enter into the minutiz of what happens to
the fertilized human egg and how it becomes a complete human
being. That is a long and extremely complicated story. The old
nucleus of the egg and the new head of the sperm have become one
unified thing, a thing which in material composition at least now in-
cludes something of two different individuals, a piece of father and
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a piece of mother. Next begins a process which makes us think
that the whole affair with the little secondary eggs and the polar
globules will be repeated. The turbine of the new nucleus is
doubled, the two parts of the turbine again take between them in
their old spindle-like structure the twenty-four chromosomes, and
these chromosomes do what the first chromosomes of the original
nucleus of the ovum did. They again uncoil themselves with full
force into forty-eight. Of these forty-eight, one part, that is,
twenty-four, again pushes to one turbine and the other part to the
opposite turbine. But now comes the difference. This time, too,
the little turbine boat splits up in the middle, each little part taking
a crew of chromosomes on board. But this splitting up does not take
place at the surface of the great yolk sea. The entire sea, the whole
ball of the egg now divides at the cleft between the turbines. In-
stead of forming a minute secondary egg, the whole egg thus actually
splits into two “‘eggs,” each containing its due number of twenty-four
chromosomes. The segmentation continues. The two eggs divide
into four “eggs,” the four into eight, sixteen, and so forth. The word
“eggs’’ has now evidently lost all meaning. What we are witnessing
is the formation of living building stones on the very road between
fertilized egg and child. In a certain sense the complete child is but
the ordered product of thousands and thousands of such constituent
parts, such living building stones, a huge mosaic work put together
step by step, but according to a definite law and building plan,
namely, upon the basis of the hereditary material in the chromo-
somes. The building stones are disposed in layers one on top of
the other, and from each of these layers definite organs and systems
of organs arise. There is a twisting and turning and folding and
grouping, as in a veritable witch’s cauldron, from which a little
human being is to arise. All at once there is a spinal cord, a head,
eyes, legs. For a time, the whole thing looks like a little monstrosity
with a tail. It might as well become a pig or a hare. Only the thick
head soon makes it look suspiciously like “man.” The process con-
tinues. And presently you have a real diminutive human being,
droll, but genuine. It needs but to acquire certain additional size
and weight, when suddenly it will tear itself loose from all bodily
connections with the mother and be conveyed through the opening
of her uterus and finally through the opening of her entire body into
the free air outside. Fundamentally, this “birth” only completes
what ‘“‘generation” has begun, the creation of a new human being
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capable of living independently, participating in the heritage of
both father and mother, but representing, nevertheless, a new “in-
dividuality.”

One thing more you must note in connection with the whole
process. I told you that the female egg and male spermatozoon
each represented a living little “piece” detached from the living
female or male body. Science describes this somewhat more pre-
cisely in its own language by using a word which we shall meet with
frequently hereafter. It says that the egg and the spermatozoon
each represents a single living “cell” detached from the parent or-
ganism.

In order to understand what this means you must familiarize
yourself with a biologic fact, which is simple enough, but which has
not yet passed into our ordinary conventional education.

Figure to yourself a large house with a number of rooms. The
rooms are of very different height and size and very differently fur-
nished. One serves one purpose, another another. There are bed-
rooms, a dining-room, a kitchen, etc. The rooms, therefore, differ
from one another in the highest possible degree, though on the whole
they serve the manifold needs of one single large household. Now,
if you examine the walls behind the furniture and paper you will
always find the same constituent parts of building material, namely,
bricks.

Whether the wall be high or low, whether it be that of a parlour or
a hall or even a bath-room it invariably consists of the same kind of
bricks which, superposed upon each other and firmly held together
with cement, constitute the elements of which the entire house is
made.

Now look at an animal, say a dog. In its way it, too, is a large
complex house. If you look into its body, you will see’ chambers
and passages of all sorts. Here the heart, there the lungs, the stom-
ach, the intestines, in a word, all the organs, each certainly very dif-
ferent in appearance from the other and with most varied functions.
The heart pumps the blood, the lungs purify it, the stomach and in-
testines digest the food, and so forth. '

And yet—examine the wall of one of the organs. Cut out a piece
of the intestines and put it under a good magnifying glass. You will
find something similar to what you found in the wall of the house.
The wall of the intestines, of course, does not consist of bricks. It
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consists of certain minute parts of building material, which, on a
miniature scale, are actually stuck together like tiny bricks, one on
top of the other. These trimly make up the entire intestine, just as
the bricks make up the massive wall of the house. The most essen-
tial difference, apart from their prevailing microscopic size, is that the
structural elements of the intestines are not hard stone-like forms,
but soft particles of an exceedingly peculiar substance. The intes-
tine is a part, a “room” of the living organism of an animal, in this
case, of a dog. It, too, “lives” as long as the dog lives. Now, the
life of this dog, as all life upon earth, depends upon a specific nat-
ural substance, a most remarkable chemical mixture. Accordingly,
each “building brick” of the intestine is a particle of such vital mat-
ter. It takes a vast amount of the particles to make up the entire
intestine, and its “life” is conditioned by these particles. They not
only form the material of which the intestine is composed, but de-
termine what should happen in it, in this respect the intestine being
far superior to the brick wall.

Now, take another “room” of the living house called dog, the
lungs, for example. Examine a piece of lung under the microscope.
In the lungs, the work performed for the general housekeeping of the
dog’s body is different from the work performed in the intestines.
Despite this difference, however, just as in our real house the same
bricks make up the walls of the parlour and of the bath-room, so in
the dog the living particles of matter which, laid on top of one an-
other, make up the walls of the lungs, are very similar to those in
the intestine, in fact, in all essentials are the same. Their function
in the lungs, it is true, is not the same as their function in the intes-
tines, but that does not detract from the fundamental fact, that in
principle they constitute the real building elements, the bricks, which
make up the living organ of the lungs as well as the living organ of
the intesties.

And so you can pick the dog to pieces, down to every patch of his
skin, every fibre of his muscles, every bit of his brain. You will
always find the same fundamental elements, minute particles of liv-
ing matter lying one on top of the other like bricks and making up
the dog’s whole body, just as real bricks make up a real house.

A word had to be coined for this; and by common agreement a
name was adopted, not very bad, nor yet wholly appropriate. The
unit living particles are called “cells”; and a dog in all his organs is
said to be built up of millions and millions of such living “cells.”
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He is a large building, and the bricks of which he is uniformly con-
structed are each called a “cell.” The cells’ habits of life, the work
they do differ greatly. The cells of the intestines absorb nutritive
juices, the cells of the lungs prepare the oxygen necessary for the
organism, the cells of the brain feel, think, and arrange the whole of
life, like a superintendent, and so on. But the cells themselves, as
such, though they differ most widely in their functions and conse-
quently also in their external form, intrinsically remain almqst the
same and preserve their fundamental character as the uniform bricks
of life.

The dog, which we have chosen as an example, is relatively a
very highly developed animal. Now, take a lower animal, an earth-
worm. You will find the same condition there. The worm does not
consist of one continuous vital substance. The living matter of
which it is composed is also primarily divided into cells, and its body
and organs are made up of an innumerable quantity of cells. The
worm is smaller than the dog, and its organs are not so complex.
It is therefore composed of fewer cells, just as a hut has less bricks
than a palace. But that is the one essential difference between them.
At the lowest end of the chain of evolution, we find animals con-
sisting of no more than a single cell. They are like single bricks
placed on the bare ground, each forming a “house” by itself. On
the other hand, if you go to the plants, you will find that there, too,
the higher plants are built up of many millions of cells. The olive
tree yonder has a whole store of cells in each of its leaves, and think
of the number of leaves on that tree shaken by the wind.

But now return to yourself, to man, upwards, still higher than the
dog. You, too, have descended from the animal, you are,
zoologically speaking, still a genuine animal. Your lungs, your in-
testines, your brain exhibit the good old structural brick in the neat-
est fashion. Your body, your organs, your entire self are one single
wonderful edifice of millions of tiny cells, just as those of the dog,
the earth-worm, and the olive tree.

But we were speaking before in particular of certains organs of
ours, the sexual organs of man and woman, organs like all the rest.
Whether you take the female ovary, or the intestines, or the lungs,
in each case you have an organ. Now, as regular organs, the ovary
and the male genital organ are naturally made up of cells. These
cells have their own habits, their specific functions, peculiar to them-
selves and to no other organ in the body. They do not absorb nour-
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ishment like the intestines, nor pump blood like the heart. Their
task is a most extraordinary one.

Imagine a room in a house with a real brick wall. The room is
haunted. Spirits and elves gambol there wildly. From time to time
something in the wall stirs, the wall paper gapes, one brick drops
out of the wall and falls in the middle of the room. Scarcely has it
reached the floor when it begins to crawl. It crawls through the
door and finally escapes sheer out of the house. Outside, after pass-
ing through all sorts of adventures and after joining another solitary
brick belonging to a neighbouring house, it grows up spontaneously
into a little house.

This is literally what happens in our two human houses of cells,
man and woman. From time to time a single cell detaches itself
from the cell wall of the male organ and runs out of the house. It
seeks the human house of a female. There, too, a cell has detached
itself from its place in the ovary and has also wandered forth for at
least a short distance. The two free cells find each other. What
happens next, what they do in consequence, you have seen. Egg
and spermatozoon are two individual cells that have thus dropped
out of their organs. When they find each other in the process of
fecundation and fuse, they form a corner-stone, the first structural
cell for a new edifice of cells, a new organism, a new human being.

These are the simple facts. The cells must, of course, possess the
power of building up, a power which no brick possesses. In this
lies the great mystery of life, which the crude image of our brick
house cannot elucidate. But no need that it should, since for the
present you are merely to familiarize yourself with the story of the
“cell” in general in its relation to the act of reproduction. Keep it
firmly in mind. We shall return to it a number of times.

The eagle boldly eyes
The sun with vision sure;
And so wilt thou the light,
If but thy heart be pure.
ANGELUS SILESIUS
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This, then, is the process of reproduction regarded from the
modern point of view, the creation of the new human being seen to
the core of things as far as science can penetrate to-day.

Turn and twist as you will, when you look upon that little sun, in
which the two nuclear cells fuse together in the most intimate em-
brace, you are in the presence of the centre of the entire problem of
life. This is primarily true for man; and, since to our minds all
conceptions of nature proceed in endless radii from the one central
point of thought, man, it is also true for the entire knowable world.

You can abstract everything from the word “love,”” the whole blue
heaven above, everything that has grown into the spirit, into civili-
zation, into ideal humanity, into religious exaltation, and the artistic
dream of harmony. But you cannot abstract the real simple proc-
ess of generation without killing the concept entirely.

I am well aware that there are many, many people who will be
shocked at this statement. In fact, they will consider the whole
story I told you awful. Very well. Let them. They are those who
never experience any of the profound thrills of philosophic thought,
who never strive with the world, saying, “I will not let thee go except
thou bless me,” and who fail to recognize that this blessing flows
from all sides, that before it there is nothing bad, nothing base. This
act of reproduction is as charged with philosophy as a cloud is
charged with electricity. What is that to them? What do they
know about it? The very people that in a discussion of such mat-
ters raise the loudest outcries about immorality are as a rule those
who in real life look upon the act as a silly joke. They never feel
the awful seriousness with which nature has invested it. To them,
if not immoral, it is at least a joke to speak of a philosophy of repro-
duction.

Yet these dullards are alive to the loftiness of the sun glowing
across the silver sea. They feel that it sweeps the soul of man into
infinity. They are alive to the grandeur of the huge star of flames,
upon whose powers the little earth depends, as the tiny white sail out

there on the sea depends upon the immense blue waters of the deep
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stretching from Europe to Africa. They are alive to the grandeur of
the sun, with its dark spots, in each of which many of our earths
could be engulfed, with its red protuberances spurting columns of
glowing oxygen into the air half a million kilometres high. And yet
that other tiny sun which forms about the sperm-cell and the egg-
cell—is it not in its way even mightier and more important for you
than the flaming sun of the planets? The real sun rises and sets
every day. You drink in its power. It maintains the planet under
you in its firm course. Perhaps of all things surrounding you it is,
next to the earth, the strongest external power that confronts you.
But the egg-cell connects you with the inward life of the cosmos, it
puts you in the procession of living things. Through it you are con-
nected with the life of the cosmos, not merely as an observer, but
as an actor; you become cosmos yourself. This sun does not simply
move outside and above you. It crosses your own path and with
sacred thrills sometimes passes through you yourself.

With it you touch the secret of all secrets, the problem of life and
death.

Our knowledge of the cardinal act of reproduction as “knowl-
edge’” has grown enormously. In former centuries the real facts re-
lating to the process were still obscure, almost as dark as the dark-
ness inside the woman’s body. Men saw the preliminaries of the act,
they saw the awakening of erotic feelings between man and woman
in the sunlight, the moonlight and the starry night, those bewitching
feelings which during the centuries of human civilization consti-
tuted so large a part of man’s ideal and, as time went on, came to
embrace more and more of it. They saw the storm of the senses (of
a wholly primitive nature with everything cultural omitted) impell-
ing the sexes toward each other, up to the climax of the physical
union of the sexes. Then the veil dropped. Some months passed,
and the “new human being” appeared, seemingly something quite
new, an absolutely disconnected picture, throbbing and pulsating, at
first as if but an organ under a warm cover in the obscurity of the
mother’s body; then, amidst the mother’s pangs, recalling the pangs
of death, suddenly emerging into the light, for which the whole body
seemed already fully equipped with apparatus for seeing, breathing,
and moving. But what the connection was between act and act re-
mained a dark mystery.

We have now travelled a considerable distance beyond that point.
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In 1590, about one hundred years after the discovery of America,
the microscope was invented. It was not until 1677 that a Dutch
student named Hamm had the courage to put the warm, living semen
of the male under the magnifying lenses. Forthwith he beheld the
little jumping bodies resembling tadpoles, known as spermatozoa.

The tiniest little drop of seminal fluid under a magnification of
about three hundred exhibits a whole little microcosm of curious
things. You see the large round cells, which are the discarded parts
of the surface of the mucous membrane of the urethra. You see
the so-called sperm crystals, dainty symmetrical structures formed
according to the general pattern of crystals and constituting the
phosphite of a gland secretion, which gives our semen its highly
characteristic odour. And then—the most surprising thing of all—
you see the spermatozoa, single caudate cells, which propel them-
selves by automatic movements in exactly the same way as the primi-
tive animal, the infusorian, which remains a single cell throughout
its life. The number of male cells swarming in every tiny drop,
ready to impregnate the female ovum, is well-nigh incredible. Ac-
cording to a very careful estimate, there are 60,876 spermatozoa to
each cubic millimetre of seminal fluid. A single discharge of medium
strength, therefore, contains more than two hundred million. Alto-
gether, a man in his creative years could produce about three hun-
dred and forty billion seminal cells.

We do not know at what to marvel most—the stupendous con-
ception that each of these sperm-cells can cause the origin
of a new human being; the minuteness of the spermatazoon that
must be the carrier of all the hereditary characters from the father
to the child; or the appalling extravagance of nature. The number
of human beings simultaneously living on earth is estimated to be
only fifteen hundred million. Accordingly, every normal male has
the capacity to people more than two hundred thousand planets like
the earth. Each one of this inconceivable quantity of sperm-cells
is barely one twentieth of a millimetre long. A fraction of this
length, the head of the male cell, divides into still smaller fractions
to make up those twelve chromosomes in which the hereditary capi-
tal is embedded. Nevertheless, those twelve minute specks, the
details of which not even the highest-power microscope can detect,
suffice to transmit everything that a child receives from the whole
of its paternal ancestry. You know to what point of spiritual, intel-
lectual, and physical delicacy such hereditary transmission may be
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carried, from the noble modelling of the nose to a decisive trait of
character or disposition, from the consequences of an infectious dis-
ease in some remote ancestor to the transmission of genius, which
makes a poet or a musician. Of the “extravagance’ in the economy
of reproduction, we shall speak later. It would be difficult to find
any other phenomenon in which nature reveals its majesty so
awfully as in this tiny drop of the male fluid. Milky ways and
nebulz with their milliards of stars are scarcely comparable to it.

Hamm’s discovery was confirmed and further elucidated by the
first important microscopist of the seventeenth century, Leeuwen-
hoek. What the spermatozoa were, these early investigators had not
the least idea. They thought they were complete tiny human
beings. In the eighteenth century, all interest in them ceased. It
was thought that they were real infusorians and that their presence
in the true germinal fluid was merely accidental. Even in the nine-
teenth century so great a master of the science of life as Johannes
Miiller regarded it an open question whether the spermatozoa were
“parasitic animals” or “little animated primitive parts” of the re-
productive element itself. It was not until the second half of the
nineteenth century that the matter was definitely decided.

Regnier de Graaf, Leeuwenhoek’s most intimate friend, simul-
taneously with him, discovered in the female ovary the sacs in
which the human egg grows up as in a perule, the follicles which
bear his name. He erroneously took them to be the eggs themselves.
It was not until very much later, in 1827, that the great investigator,
Karl Ernst von Baer, saw the real female egg.

With the establishment of these fundamental facts, the way was
paved for the general understanding of the process of reproduction
in the modern sense. The grand capital fact, the “fact of all facts”
in love, namely, the actual fusing together of the head of the sperm
with the nucleus of the egg inside the egg-cell, was observed for the
first time by Oskar Hertwig in 1875, on the eggs of a sea-urchin.
With this the road was opened.

To us the process that formerly ended the moment the man and
the woman separated only begins after the consummation of their
union. It is not until after their union that the secret work between
the spermatazoon and the egg begins, in the manner we observed,
and it is this work that leads to the real determining fact of repro-
duction. The ultimate birth of the matured child now also appears
to us to be but the natural consequence of this most intimate act.
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And yet, in its deepest essentials, this infinite extension of our
knowledge of the real facts does not affect the heart of a philosophy
of creation, which is as old as human philosophy itself.

Through the change of world conceptions of at least four thou-
sand years, it rises up like a great melody, which, once having started
certain currents of thought, can never more be silenced. What we
repeat of it to-day, because it is still the starting-point of all our
wisdom beyond and outside the limits of microscopes and physi-
ological theories, is at bottom as old and grey as the dust of the
mummies. The murmur of the waves from the Euphrates, the Nile,
the Ganges, and the Ilissus is wafted down to us through the ages.
Besides these ideas of remote ages, Christ is an epigone.

This philosophy turns its vision upon the simplest fundamental
facts of human life.

Man as an individual finds himself standing in the midst of this
life, he feels himself an ego, as living and consciously moving for-
ward in time. His memory sets no limit to the beginning of his
existence. Of himself, without indirect aid, he cannot conceive that
there ever was a time in which he did not exist, or that there ever
will be a time in which he will not exist. But he learns; and, to
begin with, he learns two things.

With inexorable fatality life itself brings him face to face with
death.

A limited span of time defines the individual. No intellect, how-
ever great or small, guards him against the scythe that mows down
everywhere. Patroclus lies buried, but one day death forces belief
in himself on Thersites, too. You read in the Jobsiad—and it
strikes you as a good joke—the great registry of the dead. In im-
possible rhymes all the heroes of history are introduced, and of each
we are told “he, too, died,” Casar, Alexander, Aristotle, Jack Ketch,
the hangman, too, and Professor Jobs, too. It sounds comical. But
behind the fun a tragedy is hidden which assumes awful seriousness
when we try to figure to ourselves the hecatombs that have fallen,
regardless of worth or worthlessness, ideal greatness, or ridiculous
insignificance. The individual in his lifetime makes acquaintance
with happy, triumphant characters, who have traversed the unknown
regions of the earth, who have dived into the shaft of the foreworld,
who with eye and mind have soared to the milky ways and the
stretches of Sirius. Of what avail is this infinite reach? The gen-
eration of these investigators alone on earth, and in a hundred years
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a couple of old, very old men, bent and almost, or completely, blind,
dragging themselves along miserably, the last remnant upon the
desolate planet. Another quarter of a century, and the stillness of
the desert, the stillness of the extinct star, which we imagine, in a
picture horrible beyond everything, to hold sway on the moon, or
which we dream of in the depths of the universe on the icy satellites
of ancient, extinguished suns, dark as night.

That is the one sure fact of observation—death.

And now the second. Man learns to know a wonderful act, which
shines upon him like an eternal sun from the same reality that
causes death to glide like an eternal shadow through all his hopes.

The act of reproduction.

A woman fires his senses. For a moment infinite bliss streams
through him. Soon they themselves will be passing whither all the
joy and force of living creatures vanish, leaving but a shadowy
memory behind, a memory which, with all the other possessions of
the individual, will finally sink down into the gulf of death. But
from the act between the man and the woman, something quite new
arises, independent of their subsequent death, a new human being.
The creator is perhaps thirty years old. He may live to be ninety;
then death will overcome him. And the new human being he created
may also attain to the full age of ninety. In that case he will out-
last him thirty years. And if, within the ninety years of his life, he,
too, has brought forth children, then there will again be living human
beings on earth who will survive his death a certain period of time.

From this simple calculation it is seen that reproduction counter-
acts death, at least in its total effect.

Instead of being hurled into the eternal abyss of death’s first
hecatomb of the first generation, humanity, like a tenacious climbing-
plant, has for thousands and thousands of years been winding around
the little lead in time that each succeeding generation has over the
generation that begot it.

As long as man has been able to think at all, he has been facing
these primal facts—death and birth. The manlike ape, with the
first ray of awakening intelligence under the bestial projections of
his eyebrows, may have had a first dull perception of these facts.
The rough cave-man, who hunted the mammoth and the rhinoceros,
began to reflect and ponder. From then on, the myth stretches into
the infinite. But every great, profound sage who, in the pure service
of truth, advanced humanity’s mind a step higher, returned again
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and again to the thoughts of the cave-man as to a lodestone. And
the simplest of men understood the sage because of the very sim-
plicity of these fundamental facts. He understood him under the
twilight-green canopy upon the black columns of the sacred fig-tree
at the Ganges, which shuts off the world like a living temple; he
understood him under the starry sky in the rarefied atmosphere on
the mountain heights of Peru; he understood him by the endless
yellow waters of China; he understood him there where the glowing
desert melts away into the iridescent fata morgana.

Reproduction seemed to be the only certain, unequivocal, visible
form of immortality in human existence. To it was due the very
existence of “humanity” the existence of thought transcending gen-
erations, of a continuous line of tradition, of a running thread of the
contents of thought.

Man never has complete
Unmarred felicity
Except when Unity
Engulfs Duality.
ANGELUS SILESIUS.
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Immortality! In the flickering gleam of the word, the centuries
of human thought rise up into resounding columns, recalling in more
senses than one the old voice of that famous colossus of Memnon in
Egypt, about which there were hundreds of conflicting opinions
among travellers, and about which we do not know even to-day
whether it owes its origin to the deception of priests, to an illusion of
the senses, or to a purely mechanical effect, probably the action of
the sun.

There are two conceptions of immortality, ideally not exclusive of
each other, yet starting from two diverse points of view as different
as can be imagined. In the history of thought, these two conceptions
are co-extensive with the philosophical knowledge of the simple facts
of death and reproduction.

One conception clings to the individual. According to it, the in-
dividual is the highest form of existence. Each individual is a world
in himself, developed out of the dark and evolving toward the dark,
but always progressing and advancing. Such a conception must
make the utmost effort to give a completely new interpretation to
one of the two fundamental facts of human life. It does not admit
death as the end. In this view, death is merely a characteristic stage
of evolution in the individual’s pilgrimage through a world, a stage
of evolution at which he simply disappears from the sphere of vision
of those who have not yet reached an equally high stage of develop-
ment, that is, the living. But he does not perish. The visible period
of life with its fifty to a hundred years, or even less, is only a fleet-
ing constellation; the real star of the individual shines beyond the
millenniums. It has its hidden sun around which it revolves, revolves
more swiftly than a planet around the visible sun of our system.
The planet may fall, it may go up in flames, but the immortal indi-
vidual never. This conception of things has been fighting its way
through the thought of humanity with tremendous energy, borne up
by all the spite of the individual, who revolts at the idea that the
world, a gay kaleidoscope outside, is eternal, but that the I, who

seem to be looking down as monarch upon these things whizzing by,
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in their flight, am one day to fall from the tree of life like a worth-
less leaf; borne up by the feeling deep down in men’s hearts of the
irrationality of the thing, which they refuse to accept. This thqught
has sprung up in the most wonderfully ideal, as well as in the. most
commonplace, forms—from Plato, for whom the earthly reality of
the individual was but a pale transitory dream, quickly vanishing
into a much higher ideal existence outside of time and space, to the
great Fechner, who dreamed that there was a psyche extending be-
yond death, parallel to, and coextensive with, all the mechanical
waves that ever issued from an individual and rolled on forever
afterwards in the mechanical scheme of the world. But along with
these sublime pictures there is also the sorry picture of a school-
house, where, at the conclusion of the term, the teacher metes out
punishment to the pupils for the things they have been inadequately
taught.

Philosophical systems come and go. Every new philosopher is a
Samson pulling down the pillars of the house he is in. Church
dogmas, which petrify on such systems, are corroded by the storm
of ideas, until they are blown away into empty space like fine
meteoric dust. You may place what value you please upon things,
this is certain, that, as you approach the present, a more and more
obscure bank of clouds settles on this field. For our purpose, we
can let it lie there as it is. You and I know what a colossal ques-
tion is buried under it. It is sufficient for us to have mentioned it.
We will let the great Sphinx rest here, and we will not inquire
whether the sand in which she lies buried rises or sinks.

But the knowledge of the second way of immortality advances
with incomparably surer tread to take its place beside the faith in
the immortality of the individual. True, this second faith in it-
self cannot save the individual, but at least it can save humanity.
It is the way across reproduction, across love.

In principle this conception is also very, very old. It is so self-
evident that it must perforce be old.

Before such simple, logical conclusions two thousand years of
human thought, more or less, are in the biblical sense really but as a
watch in the night. A father dying blesses his child; there you have
the entire thought clearly outlined. The father dies. You may ex-
plain this phenomenon by the other conception which has just been
de§cFibed. But the child lives, and the line continues in him.
Millions of such lines, crossing one another, intertwining, producing
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new lines—and you have humanity. The child will bring forth
grandchildren, the grandchildren, great-grandchildren; all upon this
earth, under this sun, which gave our oldest forefathers of whom
there is any record ground to stand on and warmth and light. Upon
the eternal earth, under the eternal sun, is eternal man resting upon
the mystery of love, which makes him immortal.

But though this conception is old, it has grown ever younger, and
has exhibited greater and greater vitality as it approaches the pres-
ent. True, it must be taken with a qualification; but this qualifica-
tion being granted, the cloud seems to lift higher and higher.

Here we must ask one question.

Eternal humanity!

Eternal earth, eternal sun!

In our modern conception is there any room for the absolutely
“eternal”’?

The ancients looking backward saw but a few centuries of hu-
manity. Their purview did not penetrate even beyond civilization.
But the natural scientist of to-day lays his hand upon that piece of
brown rock split by the waves. The rock dates back to a time when
man was still non-existent. And the whole earth? Is not the earth,
too, a mere relative concept to us? A speck of light blown up from
the depths of time sparkling, darkening, “living,” and blown away
again? Is not the ‘“‘eternal sun” a dream from which we have
awakened, since we know that all the fixed stars are suns and that
red autumn breaks upon these fixed stars as upon a terrestrial grove
of pines, that they are visited by catastrophes, which send them up
in flames like a young oak struck by lightning, that the icy space
sucks up the glow of their hearts, until they turn rigid with the death
of winter?

Surely a new picture unrolls itself before us to-day, quite a new
conception of cosmic things, which demands the subjection of the
idea of immortality, of eternity, to a process of logical renovation
before it may be again used in the old sense.

What the simple, as well as the most refined, thought of older
days lacked was a concept now inbred in our flesh and blood, the
concept of evolution.

Essentially, this concept is not outside the scope of the word
“eternal”; but it sheds over the concrete picture of that sonorous
word the charm of infinite change, hence of infinite wealth. It throws
into a uniform white mist a streak of light from which a blooming,
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breathing landscape arises, where everything is alive with move-
ment. The trees burst into blossom, the mountains stretch, rise up,
and cleave, the sea swells and booms. And in the deep blue sky,
new stars shine across the changed horizons, as if a wonderful spring
has awakened in the cold cosmic all.

In the one “watch in the night” of the history of civilization, hu-
manity has actually been watching. In that watch, thinkers have
thought and built, instruments have been invented, libraries col-
lected, and museums and astronomical observatories reared. If to-
day, at the end of the watch, we say that the most evident fact by
which man hangs in the “eternal” life of the cosmos is reproduction,
love, then the concepts “man” and “cosmos” sum up all the ardent
work that was done in that great watch in the night.

We see the cosmos extending not merely into dark eternity, which
is a melody, but not a picture, but also into the colossal reaches of
real space and time. We see humanity as a whole emerge into a
huge, tangibly bright panorama, unfolding itself before our vision in
the streak of light in the great mist.

And we perceive a growth within love also. Instead of the simple
word “eternal,” we are impelled to seek love in the cosmos, slowly
growing up from the blue sea of time like a variegated island. That
is the specifically new which our time has added to the simple old
picture of facts.

This growth, this evolution is the really “Eternal.” 1In it lies the
never-to-be-broken connection with the whole past as well as the
guarantee of an endless future. Behind humanity is its step-by-step
evolution. Even the most remote fate of our planets, the fixed stars,
is only the further progress of this evolution.

A column of gold comes flying toward us. Let us venture forth a
distance in our little boat, to see how far we can go. Surely naviga-
tion with our modern means is better than to embark in quest of the
immortality of the individual. Such a quest nowadays is a deceptive
Odyssey—fair naked sirens enticing the seafarer and devouring
him if he yields to their allurements; Cyclops imprisoning the thinker
in their cave, so that he is glad to effect his escape by hanging to
the belly of a ram; Circe, the witch, turning philosophers into
donkeys; and lotus-eaters gormandizing themselves on sweets into
eternal sleep of the mind. Our path is simpler, though not alto-
gether lacking in the element of the fabulous.

It leads through the huge fable of modern natural science.



paRT ] OVUM-CELL AND SPERM-CELL 73

There is a rainbow in the sky, the rainbow of love. You have seen
one end of it. It shines upon the simnle act, which you have wit-
nessed, of human reproduction through the spermatozoon and the
ovum. Let us now hastily attempt to get to the fundamental point
at the other end, where love first enters within the field of vision
of the scientific investigator,



§4

- ¥ am the mote in the sunbeam, I am the orb of day;

And to the mote 1 say, “tarry!” and to the sun, “dance away!”

I am the shimmer of morning, I am the breath of eve,

I am the leafy grove’s rustling, and ocean’s murmuring heave.

I am the mast, the rudder, the steersman and the bark,

I am that whereon it shatters, the coral reef in the dark.

I am the flute’s soft breathing, I am man’s spirit and dream,

I am the spark in the flint rock, and metal’s golden gleam.

I am intoxication, the winepress, the grapes and the wine,

I am the tippler, the inn and the goblet crystalline,

The candle and what circles round it, the night-blooming butter-
fiy frail,

The rose and, made drunk by the red rose, the amorous night-
ingale.

RUCKERT after Rumi

To see a thing with the eyes of the modern scientist means to
set it in a space in which distances are counted by millions of miles,
and in a past in which time is counted by millions of years.

The blue crystal gold-studded bell arching so benignly over
ancient man, like the glass roof of a hot-house under which the
faithful gardener raised his human fruit, both coarse and fine, is
broken into shivers, into a host of isolated glittering specks of
cosmic dust. Between the specks of dust stretches the free space,
icy cold and without air. And the specks only seem to be specks,
because the space between them and us is the realm of millions of
miles.

Beyond those millions of miles are gigantic suns, from which the
light pours, pours, and pours in huge streams to the farthermost
stretches of the universe. This light flows with incredible rapidity;
its wavebeats throb through space with a velocity of one hundred
and eighty-six thousand miles a second. And yet it requires four
entire years for the nearest of those fixed stars to reach our human
eyes on the solar planet, the earth. This, the brightest and most

magnificent of all the double stars, shines in the southern sky, where
74
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the constellation of Centaur blazes; according to the number of miles
light travels per second, those four light years represent several
billions of miles, which therefore is the distance of the star from
us. And yet it is held to be the nearest of all the myriads of fixed
stars in the firmament. There are other stars, from which it takes
centuries for the light to reach us.

Their appearance may have changed long ago, and what we see
now, when the ray of light that left them has at last reached us,
may be vastly different from their actual appearance. And if the
faint gleam of our earth is discernible on those stars, then the earth
appears as it was decades, centuries ago, without railroads, without
the Eiffel Tower, without the Suez Canal, and with the island of
Krakatau on the Strait of Sunda before the terrible volcanic explo-
sion of 1883, which blew it up in the air. The distances of other
stars probably amount to thousands of light-years, each of which
has three thousand and sixty-five days, with twenty-four hours to
each day, sixty minutes to each hour, sixty seconds to each minute,
each second being equivalent to a distance of one hundred and
eighty-six thousand miles. Until recently the genuine nebule, wild
masses of gas often seeming like the embryos of world systems still
in the making, were thought to be removed from us by such vast
distances. To-day there is some doubt of this. Possibly these very
formless nebule are nearer than we imagined. At any rate, there
is no doubt that certain groups of stars that the spectroscope
definitely reveals as systems of fixed stars but no telescope can
resolve into individual stars, must be floating at an inconceivable
distance from us. Even the remotest of the fixed stars of which the
distances can be measured are so far away from us that the boldest
cosmic imagination may well be content.

This is the space into which the scientist throws you, because
you and all of us are creatures of this thick ball of earth, which in
some unthinkable past was hurled into space, and reached by
thousands and thousands of light waves from all the nearer and
farther silver worlds has since been flying in its lone elliptical
trajectory around the sun according to precisely the same law that
a cannon ball follows on the earth’s own surface.

No less prodigious is time. When men, the good hot-house
product of a gardener’s mystical purpose, sat under the secure
blue of the heavens, the counting of the time preceding them was
still a simple pleasure. Some two thousand years back, and even
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the most aristocratic genealogical tree ceased. The welter of
nations vanished, and from the boundless blue arose a garden gay
with flowers. Adam and Eve kissed; the sacred silence of a world’s
dawning; except for the stealthy creeping of the serpent, with
which all the untold woe of after times crept into the dewy meadow
of Eden. A very brief interval, and God threw the earth into space,
and the sun into the quivering firmament, with that grand passion
of creation which Michelangelo was perhaps the only one of all
the believers and unbelievers of the Christian dogmatic era to feel
fully, and the only one to give artistic expression to it by creating
the picture on the ceiling of the Sistine Chapel.

Science has not overthrown art, she has not overthrown the
individual power of imagination that created the immortal picture
on the ceiling. With an iron hand it has overthrown the visionary
ceiling indwelling in the whole of tradition, which professed to be
a true record of history. Back of the few thousand years of
humanity that the ancients saw, back of the few days of that
mythical fling of creation, it has opened a door into a real infinity
—millions of years of strictly historical evolution.

Assume, loosely speaking, that Cheops of Egypt, from whom the
Great Pyramid is named, undoubtedly the work of a splendid and
very highly developed civilization, lived about 2,500 B.C., in round
figures, almost four thousand five hundred years ago, and some
two hundred years before Hammurabi, the great king of united
Babylonia. There are inscriptions from the time of Cheops con-
taining records of temples of mythical antiquity that had been
buried in the sand and were then rediscovered. The Great Sphinx
was already so old that it had to be repaired. As a matter of fact,
a highly developed Egyptian civilization had in Cheops’ time been
in existence at least over a thousand and several hundred years.
It is approximately to that period that the old Babylonian civilized
world belongs that we connect with the name of King Sargon I.
The date of his death about coincides with the Jewish date of the
“Creation of the World,” which is still given in our calendars. But
behind that stretches the old, old, Sumerian civilization in the
Euphrates Valley, extending back probably to the year 8,000 B.C.
In what a remote age civilization loses itself, a civilization that
created works before which you to-day stand wrapt in admiration,
with an uncanny thrill at our inability to imitate them.
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Thanks to very modern investigation, however, we now know
a much simpler and older civilization, which as yet used no metals
and in which stone implements were employed to kill gigantic
animals, which at the beginning of written tradition had already
completely died out. This civilization, proved to have existed in
Central Europe by remains that are unmistakable, loses itself in
an epoch that geologists designate the ice-age. According to an
astronomical calculation, which has much in its favour, the climax
of the ice-age (or rather ice-ages, for it covers a period with inter-
vals and repetitions) goes back to at least more than one hundred
thousand years before Christ. Nevertheless, skulls of the last stage,
or perhaps even of the beginning of that extremely prolonged ice-
age, have been found in Europe that are human skulls and not those
of the true anthropoid ape, although they are, at least in certain
respects, more primitive than the human skulls of the present. We
possess from the hand of men of this period pictures of animals
painted on the walls of caves in the south of France. These pic-
tures representing the diluvial animals of Europe of that time,
mammoths, antelopes, wild horses, etc., are not only easily recog-
nizable, but exhibit a highly characteristic technique.

However, it has been proved on good theoretic grounds that man
must have descended from some really apelike forms. It is prob-
able that up to the diluvial age, the epoch of the northern ice-age,
there lived on the island of Java an uncanny creature, the famous
pithecanthropus, which seems to have combined a skull very much
like an ape’s with legs extremely elongated like man’s legs. But
even in strata of the same period, it is said, there are traces of
human civilization. Considering the abundance of European dilu-
vial finds, this is not in the least surprising. If in truth there was
an “ape-man’’ wandering about in those primitive forests, he must
have been a belated survival in somewhat the same way as the
sphenodon still living in New Zealand, a primitive saurian of the
Triassic period belonging to the forefathers of the reptiles, is a
survival, or as the Australian ornithorhynchus and the mud-fish
also very primitive transitional forms. But the actual process of
the evolution of man must extend far back into the Tertiary period.
It is the long geologic effort before the diluvial ice-age, which
must doubtless have lasted several millions of years. We have indi-
cations to-day, supported on good evidence, that an extremely sim-
ple initial civilization, a civilization, however, presupposing either
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fully developed human beings or beings almost human, reaches
back as far as the Tertiary epoch, the so-called miocene period.
The question is not yet fully decided, but the hypothesis is highly
probable, being based upon certain elaborated chips of stone, the
so-called eoliths, which thus far have been found chiefly in France.
Going upon this hypothesis, the appearance of man must be placed
in the oldest Tertiary epoch, the eocene period, that age upon which
the scientists bestowed the name of the “dawn” (eos) of the “new
age,” without as yet having knowledge of these significant facts.
Therefore, to set the great date at several million years before the
Christian era is not to make a high but a low estimate. In general,
the chronogical estimates of geologists are still far too tame, rather
than too bold, for all the cheap scorn of the ignorant.

Through the entire first half of that Tertiary epoch, tall palm-
trees were still growing in Germany. Forests of magnolia and
evergreen oak stretched to the regions of the north polar deserts
of ice, now absolutely uninhabitable. The south polar lands, to-day
totally glaciated, were covered with green forests of beech. And
yet, as the very name tells you, the Tertiary period, comprising
the third great epoch in the earth’s history, is a late, relatively
young epoch. An inconceivable lapse of time divides it from that
jurassic period, in which the present Jura Mountains were deposited
as horizontal layers of mud at the bottom of the ocean, mud that
hardened later, and through the building powers of the earth’s
crust piled up high above the water into mountains. In the jurassic
sea swam the ichthyosaurus, already extinct in the Tertiary period.
Thus, we go further and further back to the distant grey dawn
of earthly things; to the forests of the carboniferous age, those
mysterious forests of fern whose petrified remains we, as practical
geologists, burn in our stoves; to the first appearance of organic
life in general. That certainly reaches back a hundred million
years. And yet the origination of life, too, was but a step, though
no doubt a great one, up the endless ladder. Is it possible that
previously the earth had been in a state of incandescence? Did it
first have to condense out of loose cosmic substance? Was there a
primal state of things, when all the planets were one with the sun?
Was there a state even more remote, when the sun separated from
the cosmic oven of one general system? The boldest sweep of
the mind must pause here, no longer able to grasp clearly the values
involved, and the boldest chronological figure also fails us, rolling
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back into the misty sequence of trillions, into the unfathomable
past, as infinite as the unfathomable space in the present cosmic
heavens.

“For behold, I will create a new heaven and a new earth.” The
new heaven and the new earth, which the prophet saw in his vision,
have really been granted us to-day. A new space, a new time. In
such an environment, all the old conceptions spontaneously assume
a new aspect. The tiniest object reflects this truly new cosmos.
It is only now that we involuntarily look for the cosmic meaning
in everything. This granite block was perhaps present at the
seething and boiling of the earth in the primitive days of its evolu-
tion. This piece of slate originated when the ichthyosaurus preyed
on coral bottoms. This ungainly piece of meteoric iron comes from
the depths of space, perhaps having traversed the expanses of
Sirius, perhaps a relic of a world that flourished long before all
civilization on earth, a world that bore its human beings with all
their yearning, and in a moment of horror, now vanished and gone,
was shattered into tiny atoms. But the world of stars may be so
immense that the light that issued from that particular star-world
may still be wandering in siderial space, striking eyes somewhere
and presenting its picture as-it was in the remote period of its
existence.

What new impetus, what new movement a' world such as this
imparts to the things that concern humanity most profoundly,
Love among them! The eye looks for love in the millions of time,
the millions of space.

In the city of Stuttgart, there is a little spot consecrated to the
natural scientist. The walls are simple and white, without any
ornamentation. In long cases ranged along these walls are dark
stone fragments, on which your searching eye will discover certain
outlines, more or less resembling broken skeletons of animals. They
are slabs of black jurassic slate dug out at the foot of the Swabian
Alps. On the slabs are the fossil remains of a large sea reptile
with strong fins, huge eyes and a crocodile snout, full of terrible
teeth. This monster is the celebrated ichthyosaurus. The stone
slabs, which have preserved for you the last remnants of his exist-
ence, an existence that once must have been very powerful and
imposing, originated in the depths of an ocean as soft masses of
mud, at a time when there were as yet no Alps, and when the open
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sea of the Mediterranean swept northward as far as Swabia. Since
that period a succession of years has elapsed, for which the simple
word “million” does not suffice; it must be multiplied a number of
times—how many times we will not discuss here.

And yet this shadowy host of primitive ichthyosauri, which once
existed upon earth in flesh and blood, tell us of Love.

Between the ribs of an ichthyosaurus you see lying dainty minia-
ture editions of the great mother beast, unborn young, suffocated
before birth by some storm and buried in the mud together with
the pregnant mother. The ichthyosaurus did not lay eggs; it
brought forth its young alive, like our saffron-bellied mountain
lizard.

There is no doubt that these young were produced in the regular
process of love, just as all the reptiles and the vertebrates are
produced to-day, through the bodily mingling of a male-cell and
an ovum-cell, through a common act of the male and the female,
accompanied, no doubt, by violent amatory transports. The
ichthyosauri, at least some of them, were colossal animals, reach-
ing a length of ten metres. When their enormous, vertical tail-fins
lashed the waves in an erotic storm, you may imagine it was no
namby-pamby spectacle. Perhaps the males waged bitter war-
fare for the possession of the female, as do our little common lizards
on the green slope of a hillock in spring, engaging in a regular duel
and never resting until, if possible, one of the two rivals has had
his ornamental tail bit off. In the case of the ichthyosauri, to be
sure, the combats must have been such that the sea “boiled like a
pot,” as from the biblical leviathan. Perhaps the happy victor
then consummated the wild act of love with the hardly won female
after the manner of our whales, who, though not reptiles but
mammals, in many respects resemble the ichthyosaurus more than
any living or extinct animal. The male and female whale, in some
cases giants more than twenty yards long, rise up erect in the
water for the act of reproduction and embrace each other with
their huge fore-fins. The whale lashes the sea with his tail-fin, so
that it roars and boils. The ichthyosauri may also have bellowed
like their nearer relatives, the crocodiles. Perhaps over the place
of their amorous embrace a cloud of penetrating musk odour arose,
such as issues from a crocodile when in a passion.

Thus fancy sees a love idyll separated from us, in very truth,
by many millions of years. You will obtain an idea of how remote
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it is in time if you reflect that the foaming wave stirred by the
passion of the ichthyosaurus in the region of our Swabia, may have
broken within sight of the loving pair against the reef of an oceanic
coral island, like the coral islands of the Pacific to-day. Over the
edge of the corals nodded the great hard tails of the palm ferns or
sago palms, such as now grow in the tropics and furnish the palm
branches for our funerals; or perhaps the gold leaves of the beau-
tiful gingko-tree, the tree we see in the temple groves of China,
a pine bearing wonderful, bright, two-lobed leaves, which served
as a poetic symbol of love to Goethe: “Dost thou not feel from my
songs that I am one and two——"

As the ichthyosaurus rose so tangibly before us with its love,
so may all the grotesque creatures on the stone slabs, in the glass
coffins of our museums arise, all the unspeakably hideous monsters,
which from this day backward to the time of the ichthyosaurus
swam the sea, flew through the air, and surmounted the earth.
We can imagine them all in their love emotions, love acts, and love
postures, a phantasmagoria of unchained passion, under which
the land quakes, the ocean swells, and the myriad-years-old primi-
tive forest snaps and cracks.

There trots a mammoth “pair with red wool through the black
yew forest quite near our Berlin, at the present gravel pits of
Rixdorf, upon which the bright electric lights illuminating the
metropolis in the evening cast their magic blue sheen. They are
colossi of the size of the largest elephants, with long trunks that
send their shrill ear-splitting trumpet tones through the entire
forest. The male is now afire with love. His parotid glands begin
to perspire. Thrilling through and through with fearful excitement,
he brutally attacks the resisting female. At last his fighting blood
subsides. The two now stroke each other’s trunks caressingly,
until finally the love tempest spends itself in a titanic act, as if
two mountains wanted to climb on each other. This is the way the
elephant does to-day. Why should not the mammoth have done so
then?—except that the white, wildly straggling tusks must have
gleamed in the moonlight in the stormy battle of love and twirled
hither and thither like four gigantic serpents darting forth from the
coarse double clumps of shaggy red hair.

There are two megatheria, the giant sloths of South America,
whose haunches were almost three times as thick as those of the
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mammoth and whose arms were of such strength that they could
tear down large forest trees, sitting on their haunches and tails.
Slow in their movements, as they no doubt were, their love out-
wardly may have been devoid of passion. But when in the stillness
of the night, the sexes lured each other from thicket to thicket, their
“Ay,” the love-cry of the present-day sloths, must have swept the
grassy plains, in the holes of which men were already carefully
hiding, like the howl of a hurricane.

In the swampy reed-beds of Madagascar the giant bird @pyornis,
half a yard taller than the ostrich and with legs much thicker than
those of a large ox, lay eggs having the capacity of five ostrich eggs.

The colossochelys, the land-tortoise of India, twenty feet long
and rising to a height of eight feet—what hardships and struggles
it must have cost husband and wife to consummate the joys of love!
Do not our little common tortoises oiten spend hours in a vain effort
so to adjust their stone-hard, shell-encased bodies, the one flat,
the other upright behind, as to enable the generative organs to reach
each other?

And now the contemporaries of the ichthyosaurus itself, the
fabulous long dragons and flying-dragons of the saurian species.
There is the iguanodon, whose skeleton has risen again from the
coalpits of Belgium and towers two stories high in the museum
of Brussels, a reptile which, with its length of forty feet, trotted
upright on its hind legs like a kangaroo. Did those wandering
towers embrace each other standing, rock each other upright in
their arms, so to speak, as our kangaroos can do with such dash?
Perhaps it was while they were thus rocking each other, oblivious
of the world, that they carelessly got on soft, swampy ground, in
which they sank like leaky ironclads beyond rescue, to the delight
of the modern scientists, who thus were enabled to find whole troops
of them standing upright, like columns, in the old cretaceous moor,
which has long been caked into stone.

Then the largest of all the land animals that ever trod the globe,
the Atlantosaurus, which Othniel C. Marsh dug out from the
jurassic rock of the North American Rocky Mountains, more thar
eighty feet long, its thigh bone alone being more than six feet.
Imagine the space a loving pair of those Atlantosauri required, even
if the male got on the back of the female, as the crocodile of the
Nile does to-day. Of all the living creatures on earth Atlantosaurus
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seems to deserve the palm for emotions experienced during the sex
act. This Atlas dragon, who, if he could not bear the earth, could
easily have carried a little house on his back, possessed a strikingly
small skull for his brain, quite out of proportion to the dimensions
of his body, even if measured by the standard of the brain of other
reptiles. But to compensate, the cavity of the spinal column en-
larged to such a considerable extent in the region lying directly
above the sex organs, that the spinal cord at that place must have
been three times as thick as the real brain. Zoologists sometimes
speak of a “tail brain” in these animals, a special pelvic brain,
which helped control the hind part of the body, especially the
enormous tail. But one involuntarily brings this tail-brain into
relation with the sexual act. One cannot help imagining the extraor-
dinary nervous excitation that the heaping up of so much spinal
marrow substance just in this critical region might very likely
have produced.

In the air under the blue sky, high above this ponderous monster,
soared the most artistic, the most enigmatic of all the beings of the
past world, the pretty little archeopteryx, half bird with wings and
a feather dress, half lizard with a long tail and a mouth full of
pointed teeth. There is no indication left to suggest what form its
love took. Everything regarding its exotic life has disappeared,
just as the colours of its feathers, which may have been fabulously
gorgeous and varied, have faded down to the monotonous brown
of the Solenhofen slate, from which the only two known specimens
have been derived. But fancy sees these animals, too, building
their nests and laying their eggs according to the manner of birds,
sees the sexes chasing each other in the air, sees the male fluttering
his powerful tail with its double row of feathers and boastfully
declaring the intensity of its love. It is a vanished tale of a van-
ished forest at the shore of a vanished ocean.

All this love of a by-gone age is rigid and dead. The lovers are
skeletons in museums, skeletons of stone, to which the scientific
investigator affixes labels with strange names. However great the
storm of that reptile passion may have been, the enormous expanse
of time softens it down to-day, as if to a chord from a half-lost
melody dying away in the distance. And in such dying sounds
barely reaching our ear, the melody continues still further back.
the ichthyosaurus, old as he is, nevertheless stands high in the line
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of organic evolution on earth, the same line from which in the last
analysis, no matter how much scientists may differ as to details,
man, like all animals must be derived. In a certain sense we remain
in the “family” all along the line. But the line proceeds downward
uninterruptedly for some distance below the ichthyosaurus, a dis-
tance certainly amounting to many millions of years.

A favourite symbol is the last shore of the known—an abandoned
shore, sand and flakes of foam, and then the endless sea of the
unknown disappearing in the silver-grey twilight against the white
horizon of the inconceivable infinite.

The scientist who follows organic life on earth to remoter and
remoter periods knows of such a shore. It lies ready to hand at
a certain corner of the recorded history of the earth and is actually
a shore.

The place is Sweden. There you find old, very old sandstone
deposited in the lowest section of the so-called Cambrian age and
partly also in the strata of the still older Algonkian age of the
earth’s evolution. The Cambrian rocks are very much older than
the jurassic slate in which the Atlantosaurus, the archzopteryx,
and the ichthyosaurus are imbedded. But to the intellectual vision
of the investigator these rocks, too, open up like a book. In the
little traces imprinted upon them in Sweden, the active life of a
seashore in a world of the remotest antiquity unfolds itself before
your view. Although millions of years have piled up on it, like
a tower, the old shore, caked into stone, has preserved the most
insignificant signs. Here are the trails of the creeping worm, the
crustacean, the snail; there, the sand-mould of the stomachic
cavity of a jelly-fish resembling a thick cross. The storm threw
the jelly-fish upon the shore, where it perished in the shallow waters,
as still happens to-day to its blue-hued sister-in-suffering at the
shore of the Baltic Sea. And there is the line that the green sea-
weed at the shore, easily moved by the waves, has cut in the finest
silt.

There is really nothing very remarkable about this ancient shore
of Sweden. And yet it exercises a peculiar fascination upon the
scientific investigator. It is the last shore he knows containing
organic life. We haven’t a single plant or animal relic left over
from the older strata of rock beyond the Cambrian and Algonkian
formations. The condition of the rocks immediately antedating
these, a condition they must have reached sooner or later, is a very
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peculiar one. Their internal structure is completely transformed.
Even if they had contained organic remains, they are dissolved in
the mass and are unrecognizable. There is no mussel, no crayfish
shell, no imprint of a plant to be found upon them. That Swedish
shore is our last, so far as any direct, tangible records are con-
cerned. Here the thread snaps.

The animals that lived on that shore also had their love-life.
Who will dispute it? The crustaceans that crept about there must
have belonged to the so-called trilobites, extraordinary creatures,
now entirely extinct, which must have literally swarmed in the
seas of that and the succeeding period. Strangely enough, we can
follow the entire course of the development of the young of these
animals from the Cambrian rocks of Bohemia. Innumerable tiny
little black balls have been found, which seem to be their eggs, and
in addition a whole array of the larval or early stages, up to the
mature crustacean. No doubt there were love acts among them,
too, and erotic emotions to further the love acts. There are in
existence to-day certain kinds of crustaceans in which not every
female egg requires direct impregnation by the male in order to
be able to develop. Generation is brought about by the remarkable
process of so-called parthenogenesis, or virginal reproduction, of
which we shall speak later.” But occasionally sexual intercourse
takes place among them also. The crustaceans with which we are
most familiar, the crayfish, the lobster, the shrimp, and the crab
copulate regularly. In their conduct to the fertilized eggs, they
often exhibit a highly developed instinct for taking care of their
brood. Special pockets and cavities in the female body protect
the eggs, or, as we all know from our crayfish, the eggs are care-
fully hidden on the posterior appendages. Perhaps those old
trilobites put their eggs away, as in nests, in holes they themselves
dug in the sand of the seashore, as the extant horseshoe-crabs do,
who display the strongest kinship with the trilobites in the entire
structure of their bodies. Perhaps the young when already able to
swim by themselves, but still weak, remained with their mother for
a while and in time of danger hid in her body, as our young crayfish
do, who run for shelter to the old crayfish, like chicks to a hen.

The Algonkian-Cambrian shore is the last shore we know of
animated with organic beings, animals and plants. The love-life
of that shore is, therefore, the last station of visible love that we
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can trace historically for millions of years. Here the thread of
love, too, snaps.

Let us put the geological telescope aside for a moment. We must
catch up with an idea.

We started out from the immortality of the human race guaran-
teed by love. Modern investigation was to open up to us new
perspectives for this old idea. Suddenly we find ourselves at the
Cambrian shore. We see, as in a haze, that love still reigned there.
But where is man?

That Swedish sandstone, which was once delicate silt, so delicate
that the paths of the trailing worm and the many-footed crawling
crustacean could leave their impress upon it—does it not show
somewhere the deep imprint of a human foot, the naked foot of a
woman, or of a primitive Cambrian maiden, who perhaps walked
straight into the joys of love in the golden glow of the sun, which
has vanished into the infinite?

Here an out-and-out modern idea interposes, cutting off every
fancy of this kind, an idea of colossal weight, which has pulverized
entire world conceptions, like a precipicated block of marble, yet
so simple that one wonders it could ever have been doubted.

On that primitive Cambrian shore and even before, counting
from above downward on the Swabian tropical ocean, which the
ichthyosaurus swam, there were as yet no human beings. There
were only beings that some day were to become human. They
propagated, and through the great principle of Immortality, Love,
preserved themselves against the perpetual dying of the individual,
as man does to-day. In the course of millions of years they reached
the form of man. Henceforth, it was man that preserved himself
through reproduction.

We will return for a moment to that simple scene which we
alluded to before as the typical starting-point of all philosophy of
love. A dying father blessing his child—humanity saved through
love beyond the death of the individual. Picture the situation to
yourself quite clearly. Look the child in the face and look the
father in the face. Are they both quite alike? Both are human
beings. But there is a difference; and not merely the difference
of youth and old age. The child will become a man. Yet in certain
features it will be different from the father, different from the
mother, from the parents, from the ancestors in general. It is a
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new individual, not merely in that it walks on its own feet, instead
of remaining part of the parent’s body all through life; it is a new
individual, not merely in that it continues to live in full possession
of its powers, even the power of reproduction, after the father has
died, a decayed old man. . . .

He is an individual, altogether absolutely single within the whole
of humanity before him, after him, and contemporaneous with him.

And yet we say that humanity continues to live in him and that
his individuality is a link in the chain of that Immortality which is
guaranteed by love.

This child will have children, who again will be different. His
children will perhaps remain in similar surroundings, and these, in
spite of all the differences, will preserve for the grandchildren a
certain narrower similitude to their forefathers, which the other
human beings do not possess at all. But let the grandchildren
wander forth and let them enter a wholly new environment.

History shows us how new nations have arisen through the
mingling of old nations.

The Latin races have grown up in this way within comparatively
recent times, in the broad daylight of the world’s history, so to
speak. The modern Americans are in process of formation to-day.
We think we see them grow under our very eyes. And yet the
component parts that went to make up the historical peoples were
already the product of a long process of descent of one people from
another. To think that the most naive believer in the Bible comes
more and more to admit without qualms of conscience that the
Austral-Negro of the bush and the Englishman, who exterminates
him and near his eucalyptus forest, full of kangaroos and ornitho-
rynchi, erects a large modern city with railroads and smoking
factories and a modern political constitution—to think that this
Englishman and his Austral-Negro have originally sprung from
the same sequence of generations that remain immortal through
reproduction! How much change all this has required!

Yes, change, necessary change. Our thought must rise to the
comprehension that love does indeed guarantee the immortality
of generations, but that it is in no way concerned with the fact
that these generations as individuals and chains of individuals so
vary from one another that in the end, after a series of centuries,
the grandchildren and great-grandchildren have diverged from their
ancestors-beyond recognition.
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The modern scientist takes this fact and simply generalizes it
to infinity. He asks the question whether a sequence of individuals
that includes here the Austral-Negro and there the Englishman
might not once also have included a form which, were it placed
alive before us to-day, we should recognize as comparable, in fact,
in all essentials, identical with the manlike apes of the tropical
forests, the gorilla or orang-outang.

Now, all we know from certain remote periods of time speaks
strongly in favour of this supposition.

We have said that in a certain region of the Tertiary period all
human remains cease. It is devoid not only of human bones but
also of all traces of human civilization. To-day the determining
feature of entire divisions of the globe is human civilization.
Imagine the surface of modern Europe buried in deep stone strata
with the immense ruins of all its human industries. But in those
rocks you find no mark of man, nothing but the primitive virgin
forest, such as surrounds the traveller with its fabulous green in
a newly discovered country. And the animals you find in that
primitive forest are all on a scale of organization lower than man’s.
You see apes climbing among the gay blossoms of the primitive
trees, where the sun weaves its streaks of light into the green
mystery.

Why should not the chain of generations now called ‘“humanity”
continue backward through them?

Again an infinite stretch of time. Long-tailed marsupials now
leap about in the forest of palms and Araucaria; beings like our
ornithorhynchus hide in the moor. In the system of animals now
finally established by science after ardent and tireless labour, these
marsupials and ornithorhynchi bear somewhat the same relation
to the apes and apelike mammals as these do to the highly devel-
oped animal man. They stand very much lower on the scale of
evolution in the structure of their bones, in their brain, and in the
manner in which they mature their young before birth.

In this period of marsupial and ornithorhynchus, corresponding
to about the period of the ichthyosaurus, there is no trace to be
found of the existence of man any more than in the old tropical
ape forest. But neither as yet is any trace of the existence of the
ape to be found. Why, then, should not that which later was ape
and finally man have at that time had the form of marsupial or
ornithorhynchus?
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And so on further and further back.

Epochs follow no longer containing the slightest record of the
remains of ornithorhynchus. But there are countless fishes swarm-
ing in the ocean. That which later lived on land, breathed through
lungs, suckled its young, which we called ornithorhynchus, must in
those days have had gills on its neck and fins on its body. Ornitho-
rhynchus, marsupial, ape, man were then hidden in the fish.

Finally, on that Algonkian-Cambrian shore, where our knowledge
ends, they were probably still worm, an animal in the structure of
its body far below the fish, representing, as it were, a still simpler
fundamental scheme, which in the fish appears in a much more
complex form.

A mental structure, simple and continuous, thus rears itself
up before our inner vision. Never is there a break in the chain of
love between the Cambrian worm and the human being of to-day.
It is an endless series of generations, in which a very gradual trans-
formation in the appearance of the individual takes place, a trans-
formation such as the one that among human beings marks you
and you and you of to-day from the old crusader, or the Roman
Casar in his toga, or the shepherd of mythical Jewish patriarchal
times, from whom you are descended through a firm chain of count-
less love stories, embraces, and births, without yourself being a
soldier for Jerusalem, a senator, or a patriarch. You are no primi-
tive Cambrian maiden that went forth in quest of love on that
furthermost shore lost in mist. But the worm, which in its fear
buried itself in the sand until the ebb of the waters, already poten-
tially contained all the human maidens of future time.

It is only through the kernel of Darwin’s theory that the prin-
ciple of the “immortality of love” is maintained along the line of
actual geologic facts back to the primitive shore.

The primitive shore! Not even the Algonkian-Cambrian shore
is the real primitive shore. Darwin’s theory speaks against it.
The jelly-fish, worms, crustaceans you find there are lower organic
forms than an ant or a human being. But they constitute, so to
speak, only a step down which we can descend still lower. There
are in existence to-day an abundance of living beings far simpler
in construction and therefore lower on the pure scale of evolution
than the crustacean, or even the worm.

The worm is composed, as you are, of organic cells. These cells
are arranged in organs in its body; there is division of labour among
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the cells, some forming one organ, some another. In this respect,
though standing on a lower plane, the worm bears a strong resem-
blance to you.

Now there are beings entirely devoid of organs, consisting merely
of a rough clot of uniform cells. But there is a level even lower,
a stage even below the organless beings.

You have heard of the bacillus, the cholera bacillus, for instance,
which is always present in the dread disease. Millions and millions
of similar bacilli, all microscopically minute, though not all so dan-
gerous, float everywhere in the air and teem in the waters. This
is what you read in the papers. But what is a bacillus? It is a
living being; and it is the very intensity of its life that under certain
conditions makes it so dangerous. But is it an animal, a sort of
worm of exceedingly tiny dimensions? Or is it a planet, a sort of
grass or fungus? One often hears it called a fungus; and the
scientific name “fission-fungi” has greatly contributed to the error.
But the bacillus is quite different from the real fungus. Itisona
much lower plane of organization and incomparably lower than
the worm. Neither the word animal nor the word plant properly
covers it. It belongs to a primitive kingdom, from which both the
animal and the plant have originated. Only by evolution from the
bacillus did the specialization into plant and animal begin. The
bacillus does not represent more than a single cell, a single clot
of living matter, or, to make use of our previous picture, a single
brick. By virtue of its “being alone,” however, this single brick
is a wee little “house” all by itself.

In the bacillus you have at last actually arrived at the lowest
and simplest form of independent life on earth known to-day. It
is not necessary for our purpose here to enter into certain moot
questions regarding the particular bacilli so dangerous as exciting
causes of disease. In a general way you may accept the popular
name bacillus as the symbol for an exceedingly numerous series of
forms of unicellular beings, which the specialist distinguishes by
a large variety of names, but all of which coincide with the genuine
bacillus in that they each consist of but one single cell.

Beyond the Algnnklan-Cambna.n shore there are no remains of
animals and plants. The cause is evidently a purely external one.
By a strange process of crystallization subsequent to their deposi-
tion, the older mud and sand deposits were crushed and ]umbled
together, as if they had been subjected to the action of a mincing
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machine, so that they could not possibly have preserved any records
of organic forms. But our fancy need not be controlled by this
accidental external condition. If worms crawled and jelly-fish were
washed on the Algonkian-Cambrian shore, there must have been a
time before that when an ancient sea, now completely vanished,
contained still simpler animals, out of which the worms and the
jelly-fish evolved. And lastly, there must have been somewhere a
final primitive shore, on which only the simplest organic forms
existed, forms of the kind not even allowing a sharp division into
animals and plants, but from which real animals and real plants
were to evolve in the future as two parallel trunks, forms on the
order of the bacilli that still exist in such abundance to-day, each
of which represents but a single clot. of living substance, a single
cell.

The bacillus, too, “loves.” That is, it exhibits reproductive,
propagating processes through which new individuals are created
from living individuals, created, of course, in the quite primitive
fashion peculiar to the bacillus. Everything about the bacillus
has become so “simple,” so reduced to the one-brick scale of
organization, that its love, too, seems to be based on the thinnest
conceivable essence. We will say more on the subject presently.
In the meantime let this simple fact suffice. The moist primitive
air in which the bacillus floated or the primitive water in which they
squirmed or the primitive slimy shore on which they crept, was
already the scene of the simplest processes by which individuals
fashioned new individuals out of themselves. There was already
propagation, there was already love. This is not a vague hypoth-
esis. It is a plain logical inference. As the astronomers once
“calculated” the planet Neptune, without having observed him,
from certain gravitational disturbances of the nearer planet Uranus,
so our biological fancy calculates the pre-Cambrian shore with its
pure bacillus love, fully conscious of the fact that knowledge will
probably never find tangible geological traces of it.

Now, however, a complicated situation arises On Darwin’s lad-
der we have descended as low as possible into the shaft of millions
of years. From the most complicated to the simplest. From man
to the bacillus. But now we find ourselves at the critical point.
Darwin shakes hands with us and goes. “In the beginning was the
bacillus.” Whence did it come?

You know the pretty Indian legend. The world stands on an
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elephant. The elephant on a tortoise. But what does the tortoise
stand on? The priest says “That is God’s mystery.”

So we are standing now with the primitive bacillus upon our
tortoise. The word mystery, however, will scarcely satisfy you.

There is no denying the fact that in the end, so far as the ulti-
mate world problems are concerned, the natural scientist also con-
fronts a mystery. At least he finds himself confronted by a dark-
ness black as night, which his knowledge cannot penetrate. Whence
did the world arise? How did the great fundamental motions of
the universe begin? What do the visible natural laws of “evolu-
tion” represent? These are questions that sink into the great abyss
of the general theoretical problems of what constitutes knowdedge,
which, practically speaking, means nothing else than that they
sink into mystery.

The difficulty is that this conception of the ‘“final” in nature
apparently cannot be reconciled with our bacillus shore.

The bacillus shore was on earth. However different the surface
of the earth may have been from what it is now as regards the
distribution of land and water and perhaps also as regards the
general temperature, the conditions upon it must at least have been
similar to the conditions prevailing to-day. There is a current
geological hypothesis that the earth was originally a glowing mass
of a sun in miniature, surrounded by sheets of glowing metal vapor
and spurting forth tall columns of hot hydrogen gas. In an atmos-
phere of metal vapours, where iron floats like a cloud and where in
the extreme heat not a single chemical combination is possible,
even the toughest bacillus could not have existed. The bacillus, it
is true, consists of but one cell, but this one cell contains that
chemical substance, which in our current conception holds “life”
and which “dies” when it is heated to a point at which its chemical
composition breaks up.

The bacillus, then, could not yet have existed in that epoch
when the whole earth was in a glow. If the hypothesis of the
earth’s incandescence be right, there must be a point somewhere
within the earth’s evolution when the bacillus originated, prior to
which they had had no existence, and this point evidently must be
placed in a time when the earth cooled off to such an extent that
a bacillus could live in its temperature.

With the means of knowledge at our disposal, it is, of course,
impossible to say positively that the hypothesis, that the earth
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was once a glowing mass, is absolutely irrefutable. Its best sup-
port is an inference from analogy. Wherever from our earthly
observatory we look into universal space, we seem to see phases of
a continuous cooling process that cosmic bodies are undergoing.
In the nebule within even our system of fixed stars, there seem
to be cosmic forms still in a purely gaseous state, that is to say, as
the earth would be if volatilized to the highest possible degree.
Increasing condensation due to volatilization must of itself lead
to high temperatures. There are, accordingly, a number of fixed
stars which exhibit a condition of extreme white heat. Our sun,
on the other hand, apparently nothing but a fixed star in the gen-
eral scheme of the universe, is regarded as being already in a state
of lesser glow. It is held to be of the type of the yellow star, and
many astronomers consider the sun-spots an indication of the
beginnings of an even more moderate stage, which may be desig-
nated as the stage of red heat. With regard to certain other fixed
stars, it is pretty certain that they have already cooled off to a
feeble red heat. Since cosmic space is as cold as ice, it is clear
that in the course of ages the heat of the heavenly bodies would
decline. But apparently every body in space has gone through a
stage of maximum heat. Why should it not have been so also in
the case of the earth? Tiny as it is, it cooled off long ago, so that
to-day it does not shed any light of its own and scarcely radiates
any heat on its surface. The inference from analogy is strength-
ened by the fact that the earth’s satellite, the moon, a much smaller
body, shows signs of being perhaps much further advanced of hav-
ing, so to speak, grown even colder than the earth.

To this capital conclusion from analogy are added other sec-
ondary grounds. Under the influence of the so-called Kantian-
Laplacian hypothesis, we are inclined to imagine an extreme evolu-
tionary progression, in which the earth was at one time hurled
from the sun as a glowing ring. According to this theory, the earth
is an offspring from the sun, the moon from the earth, and the sun,
of course, from other fixed stars. This hypothesis presents many
difficulties of detail, and it is doubtful whether it will hold. I have
no desire to lay particular stress upon it here. However, he who
believes in it is led directly to the conclusion that the earth was
originally a glowing mass. It has also been directly inferred from
the flattened condition of the earth at the poles that it must for-
merly have been more plastic and therefore more fluid. A hot
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fluid mass would suit this theory best. Others think that a solid
ball of ice would also have flattened in the course of time through
the displacement of its parts. There are a number of other hy-
potheses pro and con. But on the whole the result reached by
scientists in so many different ways is so similar that it is impossible
not to believe that there is some truth in the theory that the earth
was originally glowing hot.

At any rate, for our imagination the general evolution of things
is thus removed even beyond the primitive terrestrial bacillus shore.
It is only beyond cosmic condensations and coolings that it drops
into the darkness of the totally inconceivable, the totally mysterious.
But within the still conceivable series of evolution there begins,
beyond the primitive bacillus shore, the red glow of the terrestrial
sphere, which seems to set the limit to the bacillus, to life, to love.

Remember now once more. Man was latent in the primitive
bacillus. He is descended from the bacillus through a chain of re-
production inwardly continuous but modified by evolution. Back to
the bacillus, through love, the thread of immortality stretches firmly
without ever snapping. But what now? Whence came the first
bacilli on the border-line between the glowing hot earth and the
cooled earth?

The scientific investigator performs a sharp incision. For him
everything from the first bacillus of the primitive world to man
to-day runs along the golden-fated thread of reproduction. But
the first bacillus must have originated through spontaneous genera-
tion.

This is a most peculiar concept. We began our observations with
the great picture of sexual reproduction in living man of to-day
and then descended into the pit of zons in quest of its deepest

philosophical meaning. We must now pause a moment and face
the situation squarely. . . .
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Nature is God the Father's child,

The loveliest of women frail,

She found a faithful wooer mild

In man’s keen spirit on her trail.

They loved, and not unfruitfully:

A noble offspring saw the light.

Thus it is clear for all to see:

Natural philosophy is God’s grand-daughter bright.
GoOETHE, after Dante’s Inferno, Canto XI, 98

Spontaneous generations! If we open up an ordinary text-book
under the heading of Reproduction, we are likely to find two defini-
tions, one for real generation, that is, the one to which you owe
your own existence, and the other for spontaneous generation or
abiogenesis. The paragraph usually adds that the latter form of
generation has never yet been observed, that is to say, it actually
does not take place. )

The book, however, immediately limits this statement, either
openly or hesitatingly, according as it is more or less Darwinian in
its tendency, and declares that historically spontaneous generation
must have existed at least once, for the first appearance of life.

When I read such paragraphs I always think of the splendid
answer of the theological student Jobs:

- A proper sermon has two parts
One that no mortal can take in,
Another one that can be seen.

Spontaneous generation is certainly the most complicated chapter
in the whole philosophy of reproduction.

The text-book is right. There is no shadow of evidence to-day
that spontaneous generation takes place. In the time of old Aris-
totle, people were satisfied that mice and fleas developed from dirt.
The maggots in the cheese arose spontaneously from the cheese.

And even down to the nineteenth century—down to the good
95
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Leuckart some assumed that the tapeworm in your body is a parent-
less product of the matter in your own intestines. All this has now
been proved to be nonsense. The mice under your floor and the
fleas in your bed, the maggots of your old Limburger cheese, and
the tapeworm in your intestines have all been normally produced,
like all the higher animals whose existence hangs securely on the
great tree of life, through successive generation from individual to
individual. But careful scientific investigation of even the lowest
organisms, the bacilli, has yielded no results. All experiments in
this connection have proved futile. Either abiogenesis does not
take place to-day at all, or we have no adequate means to dis-
cover it.

An exception must, therefore, be made for the first bacilli for
their appearance upon earth the “first time.”” For these first
bacilli something must be assumed which would distinguish them
fundamentally from all their descendants up to yourself. We must
suppose that, having come into existence, they exhibited love acts,
propagating themselves by the simplest mode of reproduction. But
they had no act of reproduction exerted upon themselves.

If this be so, then we have now actually arrived at the “origin
of love.” Figure to yourself (in these ticklish old stories, the de-
tails do not matter very much) the first bacillus at the boundary
line of air, water and earth that is, at the seashore—figure to your-
self this bacillus suddenly arising out of ‘“dead” matter, out of
some inorganic compound. Then the moment of its birth, when it
springs into life with all its capacities, would also be the moment
of the great birth act of love as one of those capacities.

Why, strictly speaking, there need have been no more than a
single bacillus and how through the remarkable process of self-
division it could create its own Eve for itself—about these things
I shall tell you later. At all events, this first bacillus was the Adam
and the Aphrodite of life in one.

It is more than a mere jest if in this connection you recall the
old myth of Aphrodite, who in a sacred moment sprang from the
foam in her naked human beauty.

True, it is a very long way from the crude clot of living matter
the single “cell” of the primitive bacillus, to the complete glonous
naked woman’s body, which love has consecrated to the loftiest
beauty. But in the ultimate analysis it is love that has conditioned
that way. The bacillus produced numerous offspring upon which
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eternal circumstances and internal conditions continually reacted,
until in a chain of myriads of individuals produced by love, the
formless primitive being evolved into Aphrodite, the ideal of the
naked beautiful woman of the human species. The myth mixes
things up a little and raises Aphrodite directly from the foam. The
natural investigator requires a few millions of years for this event,
a gay procession of animal forms, in which, always conditioned and
promoted by love, the ascending series of living beings clothed
themselves, until it reached the human being—gastrza, worms,
fishes, amphibia, primitive reptiles, ornithorhynchi marsupials and
finally apes and the manlike apes. But in principle this is not
very material. The important fact is, that once upon a time on
a hallowed day of the hoary past, beyond all earthly colours known
to us, love seems to have arisen out of mud.

Follow up the thought one step further and I will have brought
you where I want you to be. In the realm of the old Greek mythol-
ogy Aphrodite, through a mystical act, arose out of the foam. Gza,
the Goddess Earth, gave birth to Uranus, the generative force of the
sky. Uranus gave birth to the Titans through union with his own
mother. The Titan Cronos emasculated the father and cast his
genitals into the ocean. They dropped into a foaming wave and
from the foam rose Aphrodite. Gods and mysticism.

Now consider the grounds on which modern scientists have
based the hypothesis of “spontaneous generation” at that ultimate
dividing line of life fronting the red glow of the ancient earth.

As a strictly scientific hypothesis, it has made its way gradually
in the nineteenth century in opposition to the Darwinian theory.
It had its origin, not in scientific investigation and the scientific
mode of thought, but in a certain false mysticism and its ineradi-
cable tradition. Springing from religious dogmatism, this assump-
tion drifted about for a time, as it were, homeless in the modern
world of thought, when suddenly it perceived in scientific geology a
raft on which it seized as a possible rescue. Formerly the earth
was fire, incapable of supporting life. Later the earth exhibited
life in a tangible form. Surely, at this point the “wonder of crea-
tion” must have intervened, concluded the philosophers that clung
to certain religious principles of faith. The first bacillus dropped
out of the “hand of God” through a mystical act. Consequently,
to speak from our point of view, love must also have been “created”
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on the border line between the glowing state in which the earth
was uninhabitable and the cooled state in which it became habitable.

There is something tragic in the way in which such ideas, for
which the word mysticism in its nobler sense—and it has a nobler
sense—is far too lofty, have in our century gone wandering about
in search of a haven in the logical human intellect. At first old
tradition was as firm as a rock. Six days of creation, days in the
literal sense, and all was done, the earth, the light of the world,
the worms, the flowers, the birds beneath the sky, Adam and from
his rib Eve—all the creative power of God, hurled with one thrust
into reality out of the mystic Inconceivable, as in Michelangelo’s
picture. Then came science. Advancing gradually, sucking,
power-absorbing like a wicked sea polyp. One could not very
well lightly dismiss a large part of geology, with its enormous inter-
vals of time, with its endless terrestrial epochs succeeding each
other, like acts of a gigantic drama that laughingly rejected all the
Aristotelian unities. A good part of Darwinian evolution also
became too plausible to be denied. “Creation,” that pretty poem
which, while held in the thraldom of narrow dogmatism, strayed
into the world of “knowledge,” fluttered hopelessly over the threat-
ening waters of the geological underworld. Suddenly, lo and be-
hold! Here is another point of dry land, the dark moment of the
origin of “life.” Here at least, apparently, was an absolute begin-
ning without evolution. And the weary fluttering metaphysical
thought dropped down on this spot of the world’s map, like one of
those poor butterflies which the seafarer sees tumbling down on the
rigging. Surely, here before the primitive bacillus, the hand of
God must have interfered, even if he had done nothing else in direct-
ing the course of the universe.

But now the very doctrine of spontaneous generation faced about
and vigorously attacked the last position of the unscientific concept
of creation. Here also science absolutely demanded a logical
sequence of events instead of magic. You know the pretty legend
of the stones that spoke when human folly was silent. And so,
when the voice of life seemed to fail utterly, the unflinching spirit
of scientific inquiry raised “dead matter” from its sleep. Yes,
spontaneous generation. But spontaneous generation means simply
the origination of life from inanimate, inorganic crude matter,
capable of evolution by virtue of the laws that govern it. It does
not imply supernatural intervention.
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You must fully realize this distinction before you can thoroughly
grasp what the hypothesis of abiogenesis in the scientific sense
signifies, what it must perforce signify. In order to remove the
mystic act of violence, with its unmotivated suddenness, spontane-
ous generation must itself be logically brought within the sphere
of the idea of evolution. It must under no circumstances represent
a jump! It must be a bridge.

As soon as we have a clear understanding of this point, the ques-
tion of spontaneous generation, I think, loses very much of its
strangeness. It becomes far more flexible and instead of being a
bolt furnishes an open door for further thought. Our own particu-
lar problem, too, will be greatly advantaged by a thorough under-
standing of spontaneous generation from this point of view.

Think it over as clearly as possible.

If I say that inorganic, lifeless matter, matter to which life is
foreign, one day suddenly turned into a bacillus, a living cell, then
it means a jump. In such a definition the two things are quite dis-
tinct from each other. If I presume, further, an act that “makes”
one into the other, then it is an act of violence.

But it is different if I say that the bacillus “evolved” from inor-
ganic matter that previously was not yet bacillus. I then take for
granted that the two were in some way related to each other. The
inorganic matter could become bacillus. It must, therefore, have
contained the prerequisites for it in precisely the same way as the
bacillus must have intrinsically contained something relating it to
the human being, something that led on to the human being. Other-
wise it could never have become man. If our hypothesis naturally
derives the bacillus from inorganic matter, it of necessity involves
the assumption that inorganic matter had the prerequisites to the
bacillus existence, that is, the prerequisites to life. For life to
have arisen from it in the form in which it is exhibited by the
bacillus, there must have been certain elements of life in inorganic
matter itself, not in the sense, of course, that it was actually incased
in it, that there were bacilli mysteriously encysted in “dead” nature
from eternity, but in the sense of a potentiality, a tendency of
evolution, which under certain circumstances could be, and actually
was, heightened.

In order to be able to derive the life of the primitive bacillus from
inorganic matter at a certain time upon the freshly cooled earth,
you must conceive of “inorganic matter” as the great comprehensive
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general concept, which contained from the beginning and still con-
tains the roots of the so-called organic or the living.

As to the way in which this idea is to be represented in the nar-
rower form, there is a whole bouquet of possibilities.

Visible inorganic nature is, as you know, divided into a number
of fundamental substances or elements, which cannot be further
decomposed. Gold is such an element, so is lead, the oxygen of
the air, and the hydrogen in water, the sodium in the cooking salt,
the quicksilver in your thermometer, and so on. It may readily be
imagined that one of those fundamental substances may from all the
way in the past have been a special carrier of the capacity of life.

Strangely enough one of the elements, namely, carbon, actually
does play quite a remarkable and determining rdle in all organic
matter, in the life and functions of all the cells from the bacillus to
yourself.

When the earth was still at white heat, like Sirius, and could not
tolerate any chemical combination of the elements in its terrible
furnace; when the viscid cell mass of the living bacillus therefore
was still non-existent upon its surface, then, according to this view,
the pure carbon floating freely in its glowing atmosphere must have
been the presaging evolutionary member of “life” containing the
bacillus potentially, as the bacillus later contained man potentially.
Scarcely was the earth cooled to a temperature rendering a sufficient
number of chemical combinations possible, when a part of the carbon
on the earth immediately became cells, bacilli, “life,” in the narrower
sense.

This very simple view, which because the evidence we possess
on this subject is so meagre, can neither be strongly contradicted
nor positively established, leads to certain inferences, which take
you a long way further.

Carbon certainly seems to be markedly distinguished by definite
properties from the other elements of nature. Yet you class it with
the elements just as you include the ant and the ape in the same
class of animals. In many respects ants and apes are very far
apart. Nevertheless, they bear a certain relation to each other.
Darwin tells you that they are related by descent; though they
may be very remote cousins, at two opposite extremes on the tree
of descent. So it is with the elements, with gold, iron, sulphur and
carbon. Of some we say that they are more nearly related to each
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other, of others that they are more remotely connected. They cer-
tainly exhibit relationships, relationships of various degrees; but
they all have something in common. Darwin’s theories of evolu-
tion, carefully and judiciously transferred to modern chemistry,
suggest that in this field, too, the general systematic relationship is,
very probably, an actual relationship of descent. We surmised
that the elements as now constituted must have been historically
evolved from each other by groups. The speculative chemist of
to-day again dreams, like the alchemist of old (excepting that his
dreams are based on more methodical thinking), of the possibility
of again transmuting by certain definite means all the sharply dis-
tinguished fundamental substances or elements one into the other,
or, perhaps, even of resolving all the elements into one ultimate
"fundamental substance. This speculative notion seems to have ob-
tained its first secure foothold in the famous discovery of radium,
which, it is claimed, can be transformed into helium. The astron-
omer, too, who in certain huge suns finds the number of elements
continually reduced in the spectrum analysis until the very loose
nebulz appear as clouds of but two or three primitive substances—
the astronomer speculates as to whether in those nebule we are not
directly observing such primitive states, states in which only two
or three of the elements have developed instead of the many which
the less hot sun and the cooled earth exhibit.

Thus, beyond the white-heat earth of long ago and beyond the
sun, your carbon with its life-content can scarcely be conceived
of as isolated. It flows into the endless cosmic stream of the
evolution of the elements. There its marked properties, its indi-
viduality, only a stage in the evolution of the whole, must ulti-
mately lose itself in the deepest depths of this whole.

Thus, the chain that ended with the bacillus, even if narrowed
down further to carbon, must at last sink into the universal cosmos;
and with this, finally, into the great ultimate mystery.

But you may, with the same end in view, strike out into paths
of speculation. Making no very special exception of carbon, you
may start from the general proposition that all inorganic matter
is in a measure “animated” from the very beginning. Under cer-
tain conditions, certain definite forms of life originated from it.
One such form is that which we see in the chain from the bacillus
to man on our cooled planet, the form that in all respects best
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corresponds to the conditions of adaptation on the surface of the
cooled earth. But this visible world of carbon cells, which has
existed on the earth since it cooled, really represents but one of
countless “possible” forms of higher evolution.

If you wish to let your fancy play, you can imagine that the
line which began with the bacillus was itself the product of evolu-
tion from other lines, that these lines were adapted to different
conditions, their growth being favoured not by relatively cool tem-
perature but by glowing heat. A chain of life may have already
been in existence on the earth when it was in a condition of red
heat. If so, this life was, of course, connected with elements and
compounds that could remain undecomposed in such heat. And so
we can go on backwards. According to this hypothesis, there may
be a relation between our cell life and certain cyanides, chemical
combinations that may have first developed under a very high
degree of temperature, such as is chemically required for this
cyanide world. All our so-called “life” with its definite cell sub-
stance would, in this conception, be merely an adaptation to a cer-
tain temperature. A different life adapted to a different tempera-
ture would have evolved as organically as in our own life the land
animals, for example, evolved by new adaptation from t