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THE EVOLUTION OFMAN

I

ALOV'EFiY scene extends before my eyes. A
virgin meadow stretches down a valley

clad in emerald green. Innumerable blossoms of

dandelions and bluebells rise from it like golden

and violet flames. A gray granite wall, a witness

of primordial days, forms the bacl<ground to the

fresh wave of full life. Above it, like a dark blue

stage setting, rise the fir forest and the opposite

mountain wall. And far, far beyond it, almost

merging into the soft blue sky with a slightly

deeper tint, appears the outline of the giant moun-

tains. Now, a snow white cloud, gli.stening in the

sunlight, floats slowly and phantom-like towards

me, coming down from the unknown distance be-

yond, and disappearing above me in the glittering

light. The bright glow of the sun is diffused

throughout it all, lending charm to the flowery

meadow, the granite and the mountain forest

—

a great unity sunk in harmonious tranquility.

Now, I hear far-off voices. Human beings are

passing by, shielded from my sight by the great

stone blocks. They are strangers, I do not know
them. How much may be hidden by such dis-

tant voices—good and bad! What an infinite

variety is comprised in this little word "man,"
how much that is noble and sublime—and hov
much that is brutal! And yet, while those feeble

undulations of the air -vhich carry those vi'cr;,

/



towards me are still tremblinj? in my ears. I am
thinking of the simple message of the gospei, ac-
cording to which all men without distinction are
my brothers. Our civilization has at last risen to
the point of impressing us with the fact of this
many-headed mass of fifteen-hundred million peo-
ple on the surface of this globe are bound by one
common tie of sacredness which is expressed in
the word man! They are all one unit, these hutium
beings, one great family assembled on the surface
of the globe, ready to share their sins, to forgive
one another, to enjoy their pi isures together, to
go hand in hand on their way through this great
valley of riddles, the universe.
Rut a clearer and sharper sound, not articulated

luto words, mingles with those indistinct voices
It IS the fine voice of a little baby, this monoton-
ous and dear wail which sounds so helpless and
yet stirs .so much comnassion!
We all have grown up. we all have developed

from such a small baby, such a bud of humanity.
And my glance wanders once more over the fireen
meadow. All those golden blossoms of dandelions
and all the bluebells have developed from a bud
Everyone of those plants has grown up into the
sunlight from some simple germ. And it seems tome that it is this same sun which neither of them
can dis^ ense with. The little rosebud of human-
ity in its cradle needs the sun quite as much as
that brown, rough bud of yonder meadow flower
It the sin above us which is floating in the ice-
cold solitude of space ninety-six million miles
away were to be extinguished today, humanity
would pen.sh just as .surely as the kingdom of
meadow flowers.
And from the depths of the human soul whence al-

so the lessons of the gospels have come, still
rnnther voice whispers in^^ my inner ear It is
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that same voice which «hh first licard in the wis-

dom of ancient India, and it said that the tic nf

coiiinM)!! interest, of hrotlicriiood, is not confined
to man and man. tliat it comprises all living thinys
of this rIc'c, all things which srow up under the
rays of tlie sun in the silent jfrasp of secret,

natural laws, and <ir;idn;i'1y develop to the sum-
mit of humanity, it is tliat oilier simple mcssaife
which tells us: Tlmu shalt not torture nnv
animal uselessly: thou shalt nt»t v.;inlonly hrcjik

any flower, for they too are distant rcl;itions in

the Kreat flow of life, they too ai-e still youi"

brothers in the u!ifathoinal)lc recesses of tiaturc.

Helpless stands that flower, or that ^litterinp^

little beetle before you. just like a trcmblinj;.

little child. Hut the child throws up into m.iii.

and who knows what this flower or that beetle

may become some day. or what may have bccoitio

of others like them, millions of years ajjo!

If such sentiments as these v.hich ovci-y one of

us feels in his or her best moments which sceni to

me fittinpf for the discussion of such a tremendous
question as that of the evolution of man.

Wherever the compassion of man can find its

way, there the longino; for understandin<r may
also wend its steps without fear or shame. Wlio-
ever has so much love that he can feel it for an
animal may also approach with perfectly clear

conscience that other nuestion. whether the blood
relationship that freely binds him to other human
beinjrs does not perhaps extend still further,

whether he himself nuiy not have developed from
an animal. And he may recoj?ni/.e with calm ron-

vietion that this fact can not have any more
significance morally than that other fact which
is affirmed a thousand times every day and sanc-

tified by the deep lov-^ "f every mother—the fa L



that even the greatest man must have first developed
from a pnmitive human bud, from a child which
can neither speak nor walk, which germinates inthe dark recesses of nature, just as that bluebell

?ff>, •'"!,• -7'*;^^ ''' }^^ ^°* ^^^^'^ of the sun. And
If the individual develops in this way, why shouldnot all humanity have developed in this waronce upon a time?

''

It was about a million years ago. If a man
could have had the opportunity to wander through
the present European continent, with a rifle in
his hands, he would have seen in those days a
very strange country. He might have imagined
that he was in the interior of Africa as we know
it today. He would have tramped for weeks over
immense prairies in Southern Europe, dotted
sporadically with a few dense woods, and out of
the wilderness of this green ocean of ^rass hewould have started before him innumerable herds
ot antelopes, giraffes and animals resemibling wild
horses From his camp near a rippling spring,
he could have watched in the clear moonlight; such
colossal forms coming to drink and to bathe aswere once seen by the first hunters who ven-
tured into the interior of Africa by wav of Capo
Colony. There, he could have seen elephants of
various species, with two and four tusks, or even
with tusks bent downward like those of the wal-
rus, massive rhinoceros, and ponderous hippopo-
tami. Behind them he could have heard the roar-
ing of lions panthers, and giant wild-cats armed
with sabre-hke teeth. Wandering further northmto localities which are now the scenes of a high-
ly advanced civilization, he would have entered
the most impenetrable, primeval forest, similar to
u u. m which Stanley in +he heart of Africa ex-

10
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perienced all the sensations of daring conquest of

an absolutely wild tropical country. Out of the

dense undergrowth, splendid palms arose towards

the sunlight. Parrots of many colors shrieked,

the features of a large anthropoid ape, similar to

our gorilla, might peep suddenly out of the thick

covering of foliage, piercing the daring intruder

with sharp glances. And above it all, there trem-
bled the atmosphere of a hot climate.

Our wanderer would have been still more sur-

prised if he could have compared our present day

maps with the road travelled by him in those

primeval days. Where the blue surface of the

Mediterranean now extends so widely, that a

navigator can not see the shores on either side, he
would have advanced over dry ground from hori-

zon to horizon through prairies inhabited by
giraffes and forests peopled by monkeys. And
where today the red rose of the Alps grows upon
dizzy heights near the grim ice of the glaciers on
the mountain passes, there he would have found
nothing but wooded hills in which his geologically

trained eye might have discovered traces of a

slow but irrestible rise. And where today the

sun is sending its glowing rays down upon bare

mountain ranges, as in the heart of France, he

could have observed the horizon tinted blood-red,

a reflection of the boiling Ipva of volcanoes.

A strange world in an immeasurably far off

time

!

A million years is a tremendous period of time

for human minds to grasp. If the history of human
civilization is traced by written chronicles, it does

not take us back beyond six thousand years. One
mittht fill entire libraries Avith events through
which human beings have passed merely in a

u
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period of a thousand years. Here, we are sup-
posed to place side by side thousands of tliou-
sands of years. What Avonder then if the mirror
of research transports us hack to those primeval
times into a different Europe, composed of dif-
ferent .seas, countries, mountains and climates.

It is the so-called "Tertiary Period" into
Mhich we have looked.

Four great periods are distinguished by the
historians of the earth, in speaking of the
change and succession of animal and plant life as
It IS discovered in the course of the many million
years during which it has developed. We may

neriork •

''p^'' ^^'^^ ?""^^'^'^ '^ ^^'^^^^^^e these

Tpr?,l fi^T^V''".
/''''' Secundus, the second;

^ieitius, the Third; Quartus, the Fourth. There
IS the primary period, the very first in which we
discover traces of living beings on our earth. It

Trn^in
"" / ^^ V^'

^°''-'^^' '^'""^ ^^^«"' the fossilema ns of which we now know as coal. Strangeand uncouth newts crawled about in their shade.

fhL ,'
*^' '^''''' °* '^'^^^^ ^«re covered bythese trees, was alive with long forgotten

rv nl'rTod
"^ 'f^T /'^" fo"owed^he sfcond"

IvDiffed bv I'J ''^ ^^'^ '.'^"^^^ ^^^"t «^""ans,

A+? :>, 7 lehthyosaurus, infested land and seaAtter that we reach the third great period the
1 ertiary period, when Europe had the cJimate andthe fauna ot present day Africa, such as giraffeseephants and monkeys. And when this epoch'•ame to an end, the Quaternary period beu-an

tied and in which we are still living today. We
tts"h./7erioT

?""'"%"'^'"'^^ ''''' - --^'
!a., period. Tbe surface of the earth then

IS
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assumes the form to which we are now accus-

tomed. All things come closer to us. The things

that lie beyond are strange to us, like an un-

known creation, like a dream of some other

planet.

And yet man lived even in that Tertiary period.

No song, no heroic story, gives any information

about him. But where the voice of tradition, the

chronicles of conscious humanity are silent, there

we find other Avitnesses that speak to us—the

stones. The tradition of mankind expires within

the Quaternary period. There is an extreme

moment when even the most ancient inscriptions

of the Chinese, the Babylonians, and the Egyp-

tians become mute. Written characters disappear

and with them the earliest direct voice from the

cradle of humanity about itself. But beyond that

point we are made aware of a very important

event in the development of this earth which took

place in this Quaternary period, the traces of

which are still visably impressed in the

rocks. It is the great ice age. For many thou-

sand years, colossal masses of glacial ice were

piled on top of the continents of Europe and

North America. Large herds of mammoth, a

species of elephant, covered with a thick coating

of hair as a protection against the cold, grazed

along the edge of these glaciers, just as in our

day the musk-ox and the reindeer are doing in

the countries near the North Pole. Undeniable

and plain traces of human beings are still pre-

served from that period.

In the sand, which remained when the glaciers

flowed into the caves which were formed by the

mighty ice waters boring their way through the

IS

,».
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lime rocH the crude and simple stone to, s havebeen found with which men of that period huntidthe mammoth. The walls of such ca^s in France

r^o,^ t !u^*
'^^ ""^^ ^^^« ^'•a^^" unmistakable

pictures of the mammoth. As it happens, we -^reenabled o test the accuracy of those pictures!

sZ\Zl P''''Z'^ bodies of mammofh withskin and hair are found in the ice of Siberia Wehave also found the skulls and bones of thosenien, so that we now have a fairly good idea oftheir characteristics, in spite of the fact that aU

::TnZ^ r' ^-^^^^-v^ ^^^ civiaiiion

ror^o?^theTe iT'"'"'
^^''^^*^^" ^^^ -

But these simple stone tools, especially knives
and arrowheads, which give us such reliable in-
formation of man as the contemporary of the
mammoth, are occasionally found also in the
strata of rock which were already present when
the ice age with its glaciers and mammoths began.We find m them remains of that most primitive
human civilization, together with bones of a giant

fir^ Tv, '
"")?. ''^' ""' "^'y ^^^^^^ ^"d of differentform than the mamn.oth, but also older-the so-ca led South elephant (Elephas meridionalis.) Butthis South-elephant was still living in laurelgroves and under magnolia blossoms^ in Franceand Germany, mst- . of feeding on reindeer

lichens on the ed.. .f the glacfers. ^l^ti thiselephant we have come into the middle of thegenuine Tertiary period. This Tertiary periodthe more we follow it backwards, takes us into awarmer climate instead of a colder one. In themiddle of thLs period we meet with that verv pio-ture which I drew in the beginning. Europe then
X4



had the giraffe plains and the primeval forests

of the present day inhabited by anthropoid apes,

and there is no longer any doubt that the oldest

tools of man, which we can distinguish as such.

lead us even to the limit of this very hot, middle
period of the Tertiary age. Man is even then a

part of the picture! He is himself almost a mil-

lion years old on the surface of this globe, and
had simple stone weapons and other tools which
he used in his fight with the giant animals of that

time. In other words, he possessed the indubitable

beginnings of civilization.

It seems to me that we can not trace matters

up to this point without confronting this further
question : Is it not possible that man may be still

older?

With this venerable age of one million years,

he is part of the wonders of the primitive world,

he drifts into the company of still stranger

animals than the mammoth, into other climates

than those of present-day Europe, the Alps of
which were then in the first stage of formation
and the seas of which had not yet found their
present level. So it really would not change mat-
ters very much even if we found that we must
trace him further back into still more ancient and
strange landscapes of this globe. It is true that
all traces of civilization disappear at this point.
We do not know of a single piece of flint stone in
the first half of V:.c Tertiary period, or even of
the Saurian period following it, which would shr>\v

the traces of the human hand. But long before
we reach this point, Ave may observe a gradual
divergence of these flint stone tools. They grow
cruder and cruder. Is it too wild a speculation
to suppose that men may have existed evea be-

is



j;ond that time who may not have possessed suf-
fieient civilization even to fashion the simplest
stone tools? In that case, we could not expect
to find any stone tools as witnesses.

But, one might say, there should at least be
genuine human bones preserved in a fossil statem the solid rocks together with skeletons of the
ichthosaurians? Still, this objection would not

notTll"^?'^. 7'^^^\ .^" '^""^^ ^^'•y ^^«" that

fMc /u
1%''^'?^ ^^'"^" ^h'^J^ once lived upon

this earth left their fossil bones behind The

lZZZ7^ ' ^T ^'^^''^y^^' for human bones
particularly are not very durable. Or thev maybe buned in certain places of the earth whTch we
TZ\ T^^^'^^^\ today, because thev may beat the bottom of the sea, or covered by the

nortbi' ''tA P"'": ^^^'""^- ^T«- often has

and turnp!??^-5''" :^-^^'^ '^'•^"^^ ^"d through

S?r«f« t\- T^^ ""* ^" *^"^^ '«"^' 'ong periods?

of tie Z^'tr'l ''^'' '^^''"^"^ ^' the bottomOf the sea and which are still full of sea shells

On t"h? iT^ 7 *^ '^''^^ ^"--'^^ ^' t"e Alp
'

On the other hand, entire mountain ranges

?tone°^of";he'n?^-
''' "^" '^"^ ^" *^^ ^l^tTanistone of the plains, or at the bottom of the seaMany of the remains of the primitive wor d havecertainly been destroyed in this wild chaos havebeen ground into powder, or broken to pieces Weget a vague conception of this when we see thateven the gigantic monsters of those primitive day^have frequently left but one single bone a thiVhbone or skull of one single individual That t^osay while thousands and thousands of individuals

sLJ't
'^''''' ^'^ ""^^ "P"'^ « t™e. onYy the

dXn Tortime.^"^
^^'"^'^ ^"^^^'^-^ ^^^ --

X6



Then too, there is still another possibility which
is far more interesting. It is very probable that
we may not recognize the man of those far dis-
tant days, even if some of his bones were pre-
served. For man himself might have become trans-
formed in his structure, and his bones might dif-
fer from ours. Might it not be possible that his
bones might look so strange to us that scientists
might have described them as belonging to some
other being, little aware of the fact that these re-
mains represented just the thing for which they
were locking?

Similar ideas have ever played a role in various

tales and legends. There, we read that the men
of the primitive world were gnomes, or again
giants, or fauns with goats feet, tails and pointed
ears. When mammoth bones were first found, it

was said they were the cotual remains of such
old fabulous men. bones of the giants Gog and
Magog, or of St. Christopher. Of course, this was
nonsense, and the supposed human bones were
nothing but honest mammoth bones with no rela-
tion to primitive man. But, we of today have
really something better than mere remains to rely
on, we have reliable scientific data for the theory
that men with essentially different characteristics
from ours existed not so very long ago.

I mentioned a while ago, that we have re-

mains of skeletons of men who 'lived in the
ice age, the age of mammoths. But these men of
the ice age, who are still relatively close to us
when compared to the more distant primitive
periods, are not so very much behind in their
civilization when compared to certain savage peo-
ples of today. Even in our day, there are certain

17
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tnbcr., for instance in South America, who are not
familiar with metals, who fashion all their own
tools and weapons out of stone, horn, or wood,
and vho therefore are actually living in the
"Stone Age" similar to those primitive mam-
moth hunters. Nevertheless, if one of us had met
one of these primitive ice age men, we should
have been somewhat startled by the features of
that man. For his face, his size and his limbswould have appeared to us perceptibly different
from ours, even from those of the savages of the
present day. True no one would have doubted
that this was still a "man," but something strange,
something divergent, would certainly have startled
"s m this type of the "Ice-age man." We may
still reconstruct this man tolerably well from the
remains of his skeleton.

It was in 1856 that such genuine human bones
with strangely divergent characteristics, were dis-
covered for the first time and scientifically
analyzed. It was m the so-called Neander Vallev
near Dmseldorf, (Rhineland.) Some working men
were clearing out an old cave. They found an

rl. ri P.Y*7 '^'^''*^,'^ skeleton. A physician,
Dr. i-nhlrott, happened along and saved as many
of these bones as he could obtain. In this way
they reached a museum, and they are now on ex-
hibition m the Provincial Museum of Bonn. The
student is especially surprised by the construction
of the skull of this man, which is very flat in the
part directly above the brain, and has thick and
unsightly bumps right over the cavities of the
eyes. Even the lowest Australian has no such
bumps on his forehead today.

For a long time the genuineness of this dis-
oovery was doubted, and no correct conclusions

u
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could he formed because tlie experts eould not
agree on the period to which tliis Neaiider Valley
skull should be assigned. Some even doubted
whether this man was really very old and whether
he could have been a contemporary of the mam-
moth. Rudolph Virchow then took part in the
discussion and claimed that whatever might have
been the antiquity of these bones, and granting
that they might be genuine bones of a contem-
porary of the mammoth, they certainly did not
belong to a normal man, but rather to one who
was diseased. The divergence from the present
human type was attributed to the effects of dis-
ease. It was supposed that this Neander Valley
man suffered from softening of the bones when
a babiy. from gout when an old man, and that at
some time in his life his skull had been crushed
by a blow and healed imperfectly. And in this
way the bumps over the eyes and other strange
characteristics were supposed to have been pro-
duced. But this very daring assumption, looked
far-fetched when examined in detail, was refuted
M'hen Professor Fraipont, in 1887, discovered two
human skeletons in another cave near Namur,
(Belgium,) the so-called cave of Spy. These
skeletons had skulls with the same strange bumps
on them. One could not easily assume that all
these individuals had endured the same improbable
sufferings. Some time after that, a whole mass
of remains of such bones, belonging to not less
than ten individuals of different ages, were found
near Krapina in Austria. They evidently repre-
sented the remains of a prehistoric cannibal feast,
and the poor victims who had been roasted on that
occasion had all of them the same structure of
skull as that of the Neander Valley man. And,
finally Schwalbe and Klaatseh have demonstrated
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scientifically that the Neander Valley bones w%tfe
not at all diseased.

It is quite certain, then, that a type of man
with such skulls has once existed and the dis-
coveries at Spy and Krapina have shown at the
same time to what period the man belonged. They
were found together with the bones of the mam-
moth and cave bear of exactly the same ar^e- They
were therefore, remains of the "Ice-age" men, ami
these ice-age men still showed this strange diverg-
ence from that living type of "man."

Now, let us imagine that these variations con-
tinued far into the more primitive period. The
traces of civilization, as we have seen, finally
disappear altogether. Man, himself, if present in
those very primitive periods, would not have
been advanced far enough to fashion the crudest
weapons out of flint stone. And we may logical-
ly draw conclusions from this lack of ability as
to his physical constitution. The man of the Ice-
age was able to fashion weapons from flint stones,
and yet he was far behind us in the structure of
his skull. How far behind, then, in the structure
of his skull, v/ould be a man without knowledge
of flint stone tools?

The line of research here absolutely dissolves
into nothing. Man diverges more and more from
the present type of human beings. He finally
varies to an extent which makes him absolutely
indistinguishable and hides "Man" in beings
which are not at all like him.

We must recall to mind the millions of years
of the primitive world, the infinite succession of
time, and think on and on along this line of
natural development, just as we would in the ease
of a star which, once started on a definite course
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from a certain point, continues to move and move
hiccssuiitly in a certain fixed direction.

But now that we have gone so far, we feel a
pardonable curiosity and a certain daring, ^ould
It not be possible for our penetration, once we
liuve conceived of these possibilities, to forge
ahead still farther into the niy.stery of things,
get at the facts of all these "possibilities," and
ask what disguise man might have adopted/ What
may be those strange primitive beings, the fossil

remains of which we might perhaps find and in

which he may be most likely hidden?

We have at least a starting point. We perceive,
so to say, the mathematical point where the course
begins to deviate, that is to say, we may start
from these grotesque skulls of the ice-age with
their crude bumps above the eyes. May v/e not
speculate a little further as to the next .sical

transformation, and so forth?

It is precisely at this point that we meet with
something which has the great advantage of not
being merely a logical assumption, but rather a
tangible scientific fact.

The beautiful island of Java in the tropics has
long been known on account of its violent vol-
canic eruptions. As late as the Tertiary period
there was an eruption of a certain volcano which
buried an entire section of land with loose masses
of ashes in the same way in which Mt. Vesuvius
buried the city of Pompei in historical times. On
this occasion a multitude of living beings were
buried. Their bones remained in that volcanic
mass and were later on carried to a certain place
by waters washing their way through this mass.
The name of this place today is Trinil, and the
old mass of volcanic ashes is now a part of the
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bed of the nenifavan River. In 1891, a Dutch
pliys.c.an, huRen Dubois, nmdc excavations in thehanks of this river, and incidently he discovered
nmsses of old bones, mostly the bones of larire
n.amn.als of the Tertiary period, such as elephantsand hippopotaun which do not live in Java in ourday JJnt arnoiirf these bones Dubois found also a
l.iKb bone and skull cap and a pair of molar

teeth of a peculiar creature wbich had evidently
lived in those primitive days with those animals
at the tune when the eruption of that volcano
occurred.

This creature must have had a strange likeness
to human beings. It had almo.st the height of aman Its upper thigh bone indicates that it hadthe habit of walking upright. Indeed, it wa.s somanlike that a number of authorities in anatomy
for instance. Rudolph Virchow. declared without
hesitation that it was a genuine human bone. Butmatters were different with the skull. Flat with-out a forehead, and with the bumps abo've his
eyes, this skull seemed in its fundamental plan
to be an extreme exaggeration of the Neander

iVJ ';.'''f
• ^'V^'' ^^«t??e^ation went so ?ar

hat the human likeness receded against a new
likeness. This Trinil skull resembled .strikingly-^
a monkey skull. And it was even possible to
nniti' the definite .species of monkey which it re-
sembled mo.st nearly, a monkey living to this day
in Southern A.sia, the so-called gibbon. The gib-
bon is the nearest relative of the ourang-outang
the sorilla and the chimpanzee. The present liv-
ing species are ail of them much sr aller than
this .strange creature of Trinil was. But that old
skull was, in many re.spects, so like that of the
gibbon that quite a number of grave experts de-
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clared that it belonged to nn eytlnot speoies ofgibbon which had the «ize of a man

Thf "'
-I ^'*J' f'"? ^'^ ""' "^•''^^ ^^'^h this idea.The oavity of the skull. «., far as if was preservedwas nl.ed with ,ypsum in order to find ont howmuch space ,t contained for a brain. The figure

coming anywhere near that of present-dav m«n

coverer Dubois ^ '• , ,„,,„^
^^^^e s The d.^,-

h,s creature with ihe double name of pithecanthropus, monkey-man.
punecan-

.J3 ^•^^^"'^^^"lent of the scientists is very in.

fief that TnTh'; tT^'" ''>J^^^"' ^ ^" -^ual

on t'hl 1 K
Tejtiary period there .still existed

half wav^W """'"''' '''''''''' ''^'''^ ^tood abouthalf-way between a man and a gibbon. T> eirskull exaggerated those characterisfics, by which

day mTn^'tn"''" T'"'
distinguished from pro.s nt

n«^ 1,'^*"^ •'"'^^ "^ ^^t^"t that this creatureapproached a new .station which we ha^e iZknown by the name of monkeys. In thi.s way wenre given a definite goal indicating the first dTsgiase m which we may look for man further back

?e"vlf'r'''
^^"'' '' '"^ '^y^ ^y evidences whichreveal his presence beyond that limit where he

of man!'
^'"'*' '"'"^^^ '^^"^ *^« present type

Is it perhaps pos.sible that at a certain hi.storical
stage, man simply merges in the monkey? Here
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another very old and venerable line of reasoninj?,

long used even in the most exact research of

nature, comes to our aid.

It was in 1735 that Linnaeus, a great scientist,

performed a monumental work. He then gave

us the first comprehensive system of nature's

forms. He arranged these forms in three great

kingdoms, minerals, plants, animals. And Avithin

these kingdoms he arranged the various forms

in systematic succession. In this way, he fur-

nished us with a system of plants, and of ani-

mals, which, in spite of its defects, gave us the

first foundation foi a comparative view and log-

ical sequence by which w could hope to discover

the natural connections of these forms in their

main outlines.

In performing this necessary work of genius,

Linnaeus naturally had to solve the question:

"Where am I to place man? lie did not hesitate

for one moment. He placed man in the animal

kingdom on account of his physical structure,

which showed that he belonged to the mammals,
and more definitely in the group of monkeys.

Indeed, if we wish to build up any system even

in our day, that '-, the only logical conclusion

at which we can arrive. Man is not a simple

mineral, he is a living being. Unless he is fed,

he dies; that is to say, his form of existence is

that of living beings who are compelled on pain

of death to assimilate food. If we pinch his arm,

he cries out, in other words, he feels, and he has

that peculiar faculty which we are accustomed
to associate with the word "life," the faculty of

subjective feeling. Furthermore his food is of

a definite kind. He can not feed on pure mineral

substances, he requires either vegetable or animal

matter, he needs bread instead of stones, and nf
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the elements of the air he can utilize only oxyeen.
This classes him with the other members of the
animal kingdom in distinction from plants which
feed on the soil.

Again, in the animal kingdom there are twomain groups. It is trnc that Linnaeus himself
was not familiar with this distinction, but we
have learned it since then. The individual bodv
pf the anima! m one of these groups consists
of only one so-called cell. It is one solitarv little
lump of animated substance. The individual
body m the other group of animals is composed
of many such cells, which form a .sort of co-
operative association with division of labor WeM
then, the body of man is built up with billions
of such cells in the most wonderful manner.
It consists of living building material, the cells
which make up its muscles, its blood, its skin andeven its bones. In other words, man belongs tothe group of animals that contain many cellsHe does not belong to the uni-cellular low arche-

fusori
*^ "°* ^ microscopically small in-

This higher group of animals is again di-
vided into a number of groups, among whichwe must make our choice. There are the sponges

tish, the echmoderms. the crustnceans, the in-
sects the snails, the shells, and. finally/a group

orTI .^'/efnre tract and protected by a moreor less solid structure which serves at the same

wT.fn^l^!'^'?P'''* "* *'^^ ^^^y- a backbone.
VVe call this last group the vertebrates. No othergroup has th.s characteristic structure, and it is

Slr'tn th^ ''* ?'""""• ^^'^^ "^^" ^''^^ belong
only to this group, because he has a spinal cord
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and a backbone. Within this group of verte-

brates we distinguish the fish, which breathe

in the water with gills instead of lungs; man

breathes through lungs, therefore he is not

a fish. Then follow the amphibians, that is to

say, the newts and frogs that breathe alternately

through gills and lungs. A frog, for instance,

breathes through gills, when a tadpole, and ac-

quires his lungs later on. Human beings do

not have this double method of breathing. Fur-

thermore, the reptiles, that is to say, lizards,

crocodiles, turtles and related animals have blood

which changes its temperature from warm to

cold and vice versa. Their blood is cold when

the air which they breathe is cold, but it is warm
when the sun shines upon them. These animals

do not yet possess their own heating apparatus

within them. The human body heats itself, it is

always warm, hence man is not a reptile. The

two last groups of vertebrates are always warm.

These groups consist of birds and mammals.

Since we have to choose between these two, we

must investigate further. No bird suckles its

young, but the human mother does that, and all

mammals do, therefore we belong on the side

of the mammals. Now these mammals are again

divided into two great sections. Those of one

section lay eggs, the Australian duckbills. The

mammals of the other section have done away

with that; the child wnen born is far more ma-

ture. Every human mother testifies to the fact

that human beings are not duckbills, but belong

to a higher class. And now we come to a final

choice. We look at the hands and teeth of

man. Man is not a whale, the hands of which

have turned into fins. He is not a carnivorous

animal which has one-sidedly developed its eye-
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teeth and incisors. He is not an animal with
hoofs which has laid special stress upon its molar
teeth. He is not a rodent, the best trumps of
which are the incisors; he is not a sloth, the teeth
of which have entirely degenerated, nor is he a
bat, the hands of which are made into wings.
There is only one single group of mammals, the
teeth and hands of which resemble those of man,
and that group is composed of monkeys.
Mark well: when Linnaeus placed man side

by side with the monkeys in his system, he was
- Jt thinking of anything else but just an orderly
arrangement, a systematic grouping of animals
at a greater or smaller distance, just as a boy
will stick his beetles into his collection, some
closer, others farther apart. But since the days
of Linnaeus a good many deep thinkers at ^ clear
heads have asked the question whether .. "sy-
stem" might not have a deeper meaning and re-
lation to nature?

Now, when we remember that we arrived at a
certain station in our research which we named
nionkey-man, the probability of a deeper mean-
ing of that system grows apace. We were look-
ing for some primitive disguise by which man
might have concealed his identity far back in the
days of the primitive world, and we must cer-
tainly say, when we think of this system, that
of all the creatures of this globe, none is better
iitted for such a disguise tlian is the monkey, that
IS to say, that anim-al which in spite of all the
differences of its bony structure is still far more
like us than all the other living beings of the
earth together.

Remember also that we were not speaking
of monkeys in a general way; but indicated a
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certain species, the gibbon. Systematic zoology

very early accomplished the separation of some

species of monkeys from others, the so-called

anthropoid apes. This word indicates that these

apes are still closer to man in the system than

any others. No other group in the system is so

close to us. We now distinguish four species of

these anthropoid apes. Two of them are living

in Africa, the gorilla and the chimpanzee, and

two in Asia, the orang-outang and the gibbon.

These four apes strangely resemble human be-

ings, even externally. The layman is specially

astonished to notice that they, like man, have

not an externally visible tail. But scientists

know that this occurs occasionally even among

lower monkeys and so it is not considered a very

convincing mark. But there is a very wonderful

relation which should convince the most inveterate

skeptic, and that is the following.

Whoever has looked at a drop of blood

through a very strong microscope knows that

this peculiar fluid is a mixture of two things,

first the so-called serum, and then the blood

corpuscles floating round in it. Now when we

compare the drops of blood of various animal

species, we find that the red blood corpuscles

have many different forms. Some of them are

long, some are round, some are lar^o and some

small ; in brief, they are different in fish, or newt,

or bird, or mammal. This is no ground for sur-

prise, for all these animals are very different

in many other way^.

The peculiar significance of this difference is

that the attempt to inofulate an animal of one

group with the living blood of another group

always ends fatally. It is just as if these two
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kinds of blood carried on a war v.ith one an-

other. The serum of one group destroys the

blood corpuscles of another group. If an animal

is inoculated with the blood of another group,

it quickly feels the fatal effects of this struggle
in its veins. It falls into convulsions and finally

collapses entirely, just as a conflagration con-
sumes a city in whose streets a violent civil war
is raging. And this happens often in the case
of animals which are relatively close to one
another, for instance, many mammals. The
blood of a cat kills a rabbit which is inoculated
with it, and vice versa. But finally there is a cer-

tain limit. The blood of a cat naturally does not
kill another cat. Indeed, peace is guaranteed
often among more distant relatives. Closely re-

lated animals may mix their blood without dan-
ger. A dog is so close to a wolf that the li.dng

blood of the one may mix with that of the other
without harm. It is the same with a horse and
a donkey. Now a short time ago a certain scien-

tisi, Friedenthal in Berlin, mixed human blood
and monkey blood. A* first one blood acted as
a poison for the other; that is to say, as long
as the objects of the experiment were man and
a lower monkey. But when human blood came
to the blood of the chimpanzee, peace was sud-
denly established. The boundary of antagonisms
had been crossed. The blood of man and that of
the anthropoid ape were so nearly akin that they
aj^reed without difficulty. IIow could this be?
Here it was not a question of comparing bone
with bone. An answer came directly from the
living. The secret of life, the most minute
chemistry of the blood, testified to the most inti-

mate relationship, a consanguinity in the most
daring sense of the word.
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•With this fact we have made another step

ahTad. The probability gro«. that man jay

have been eoneealed once upon a t.me in one of

these creatures which we see represented by he

anthropoid apes of today. Indeed, Jhe expm

:„ent with ulood makes .t

^'""f
'

\' f^ ^eX

^'';e^"S^Vat^;l\l;^rtr:hether
thele anthropoid apes themselves mi^ht n^ rep-

Si.nre^^r^esffp^es'^^HU^f pri™.^^^^

men that have not yet been transtormed mto

eenuine men to this day?

S r«nf his ti.eor;"o lustify the beUef

Tt^these apes --Uy ..present a ^^j^ n-
tive

•"''".7^°,*^^d'''wh„ «ent so far in his

Se'rlal:Sn:lt''t stUl illustrates the •'mon-

key stage" of man.
.

„ ^f'\™\f"r „:fde"and 'moTe*y-.ir,rla^

I'^^dfaSrirH^^^^^^^^

has long armed at 1- P r-',
^^,,^ ,,,

meet Kith tl'f wv,„ rl ,P« the native Australian
humanity Jt^elf. ^l-^^,^

, ^^ "^\;, ,ive in the

^^,';^hii'e"'o«r^1:r;' civilized man has already
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risen to the full height of his evolution

have an illustration still

And

•loser at hand. In

metropolis steams

the plains where i.e "—
'; J^" ,^,,,„.,caRUC<l
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that it is precisely in man that language and song
have developed. Furthermore, if the gibbon
descends from a tree to the ground which, by
the way, he does not like to do, he walks habitu-
ally on two logs and balances himself at the
same time by stretching out his arms sideways,
or folding them above his head, and these arras
of the present-day gibbon are again a new clue
in our research. Compared to the trunk and the
legs these arms are excessively long. Any com-
parison with man seems impossible in view of
these arms. No other mammal has arms of such
length. However, if we study the habits of gib-
bon life, we easily recd^ize their purpose. The
gibbon is the cleverest climber among the anthro-
poid apes. He is an unexcelled acrobat, thanks
to these arms. They represent an extreme but
very adequate adaptation to his special needs.
But when it comes to comparing him with mod-
ern man, these arms of the gibbon certainly
point away from us. The question arises
whether the primitive man for whom we are
looking could ever have had such spiderlike arms.
The gorilla, chimpanzee and orang-outang also
have pretty long arms, but they are not nearly
80 long, and in that respect these apes seem to
be much closer to man. Even a majority of the
lower apes, such as Macacus, and even the ba-
boons, have a much closer resemblance to man
in this one point.

There seems to be only one way out of these
strange contradictions. We must conclude that
the living anthropoid apes are closely related to
the archetype of man for which we are looking,
but they do not represent its thorough-bred type.
Each one of them has developed along his own
line from this thorough-bred type simultaneously
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with man as we know him today. They did not
change very much, but still they went far enough
to acquire each his own peculiarities. All of
them retain strong resemblances to the archetype,
but one has preserved more of some characteris-^
tics and lost others, while the reverse is true of
another species. Very likely the gibbon still re-
sembles that archetype most closely, but even he
has later acquired those enormous armi.

It is highly interesting to know that we may
mention a direct reason for our general assump-
tion of probability, so that it becomes almost a
certainty. Among living beings there is a very
cunous law, or at least a near approach to one.
Young animals very frequently resemble the
ancestors of their whole race more nearly than
the adult animals. A frog in the tadpole stage
still resembles a fish which breathes in the water
through gills. A great number of higher animals
assume f-gain in the egg, or in the mother's
womb, certain fornu? which we meet on a much
lower and more ancient plane. A bird in the egg
shows for a while a great mass of vertebrae, in
its tail which once characterized the extinct bird-
lizard (Archaopteryx,) a transition form be-
twsen lizard and bird, existing millions of years
ago. Haeckel has called this peculiar fact, which
recurs m innumerable cases and truly indicates
a general and lawful connection, the "biogenetic
principle," and the term has bcconu fairly popu-
lar today.

W<jll then, the very first observers noticed
that the gorilla, the chimpanzee, the orang-
outang, resemble man more in proportion as
they are younger. The giant gorilla, which is
the most ferocious and bestial of all anthropoid
apes m old age, resembles in its baby stage the
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h„n>«n being »o ..o,ely that "en -l.e lay-n

who has never thought about these th.ngs.
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to human beings, then we might say of the prea-

ont-duy untlucpoid apes that they are descended

from man, instead of man l)eing descended from

the oranR-outanR. or the gorilla, as some lay-

men frequently claim. That would be a much

oi'e corSs^^^ and would conform to

tC idea of Darwin, who gave rise to these dis-

cussions.

That primitive type is no lon-er living on this

globe Unless an unexpected discovery is made

in the partly unexplored forest regions of the in

-

TJov o^f Africa, we may close the books in th s

matter. At this point then, our steps must be

d rectcd exclusively towards the primitive world.

Bur\v?iat can be said in regard to those pnmi-

iive bones and the possibility of fitting them into

the picture which we have just drawnT

Here we remember once more that famous

Pithecanthropus of Trinil, who »«
^^J^^ ,f^^^^"l

half man. Is it possible that he ^uld be the ver,

type for which we are looking? There is one

thing which gives rise to doubts and that is the

tim€ to which he belongs. We have seen that it

is almost a certainty that genuine man lived m
the second third of the Tertiary period, that is to

say in those tropical forests of middle Europe.

Recently, flintstone tools have been found m
France in the strata of that Pe"od, which the

scientist called the "Miocene Period. These

tools are almost identical with certain stone tools

of the crudest kind which every expert attributes

to human hands. But the great forests of this

Miocene period were inhabited by man-like apes

In Austria, Switzerland and France, there lived

a genuine gibbon (Pliopithecus) and another

species lived in France, closely resembling the
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cViimpanzee, but yet ntanding by Jlwlf without

being any cloHer to man (Dryupithccuii.) A
little later we also find genuine chimpanzees and
orang-outangs. So much we can tell by well

preserved bones. It is evident that the unlike

sons of that mysterious archetype had already

branched off at that period, and the types had
become so plain that they could be separated into

anthropoid apes and men.

It seems, however, that the bones of Pitlie-

oanthropus, which we know belonged to the ex-

treme end of the Tertiary period, are apparently

many thousand years younger than those bones
of the Miocene period. If that creature of Trinil

still contained in the germ a common thorough-

bred type, then it follows that this type munt
have lived simu}taneou.sIy with its unlike .sons

on the island of Java, even after the lapse of so

many thou.sand years.

Of course, such a thing would not be impoft-

sible. Only we might ask whether that thorough-

bred type could have been preserved in its ori-

ginal form during this entire period. We might
be inclined to suspect at least some of the lea.st

typical characteristics and a.s8ume that this type
might have developed a little further and adapted
itself to the new conditions, wl » nevertheless

it might still give us a far better idea of the ac-

tual course of development than the present

anthropoid apes.

It is also logical to ask whether Pithecan-
thropus was not a long siirviving "last Mohican"
of a transition form from a genuine thorough-
bred type to the genuine man. It all depends
upon the weight which we lay upon the specific-

ally genuine human marks. If any one is more

n
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altructi'd l»y the rcsfublnnce of that form to the
ptoHfiit Kil)hoii, he iiUBht ai-Kue that Pithecan-
thropus was a traiiHition form from the arche-
type of past genuine man to the genuine gibbon.
This luHt theory might I>e seriously considered
from the moment that we could get a gUmpse of
the arms of that archetype, which we do not
know as yet. provided they were to show a ten-
den<'y toward the grotesque elongation of the
genuuie gibbon arnj. Let us hope that the exca-
vations in Java will be diligently pursued and
that we may then be able to solve some of these
more intricate problems.

So much at least is certain, that the genuine
common ancestor in question, who must have
had at least a very close resemblance to Pithe-
canthropus in the structure of his skull and legs,
existed btfore the Miocene period, that is to .say,
in the first third of the Tertiary period. He re-
presented the "Man" of that time—a creature
which contained the possibilities of development
into genuine man and also those of development
into a gibbon, chimpanzee, gorilla and orang-
outang. Doubtless the greater part of his body
Mas covered with strong hair, such as the present
anthropoid apes have inherited from him. He
is a real, genuine, living "Esau." The fact that
the smooth "Jacob," man of today, has only a
very slight indication of this hairy covering on
most parts of his body, is not a proof to the con-
trary. For we find the instructive law on the
resemblances of the youthful forms to their an-
cestors gives us a very satisfactory clue to our
original ancestor: the body of the human H«>in.-»m the mother's womb is also, in its first stages^
covered with thick woolly hair. Even the face
IS covered just as we see it today in the ease of
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the adult gibbon, and only the inner surfaces of

h hands and feet are left free. Evidently these

free places were uncovered, even in the aiicestor

^vhich this human embryo copies for a short tune

This Esau-like covermg of the human being does

not" disappear until immediately before birth, and

"n a few exertional cases, this covering has even

been retained duiing life This is the origin ol

the renowned men with dog laces.

Now we come to a new question. What is the

ancestor of that archetype? In ^vh^t °the^

dS L can we trace hini further ^^ack^J-^the

system, the four ^"tljropoid apes are lollo^ed^b^^^

the rest of the monkeys, ihis class
fp'^'''

sits of at least three great groups wiiiui ditiei

be mentioned as a type. The ^hud also re

Ktricted to America, comprises a small number

of bttle monkeys, having claws instead of nails

on most of their fingei^ and toes and resen.bhng

^nu more a s.mirrel than a genuine monkey,
mucn moie ti s.«um«-

+v,«,„ Thp>4P three

^i^^prrrm^r^d^inhe^ructia^
of a consecutive line of development than the

ui aXopoid ap.s. .
But a purely anatom.^^^^^

comparison leaves the impression that somewhere

near them the next lower stage of man must be

found. -1 1 4.1,^

Even the very first experts who descnberl he

./: ^-ti-^Pfl that this same Kibbon, aside om

lis Strong rete^blan.es to the" other anth po.d
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apes and to man himself, also had certain other

resemblances very plainly developed, and these

pointed towards the Maeacus-like long-tailed

monkeys. These eV.a -acters could be inherited

only from the achetype, ant* this type again

could only have irceritcd them from some still

older type, which h-^d a general and much great-

er resemblance to the xnajunty of the other mon-

keys. That t'hftre was once unnn a timP, a cer-

tain ancestor who had an externally visible long

tail is still evidenced by man himself. Not only

is man ;n the tailed stage to this dav. though the

tail vertebrae are no longer externally visible"

but these are certainly stilY bptt*^^ dftvplnneH in

man than in the anthropoid anes. Furthermore.
the human embryo in tne mother's womb once

more reveals the persistency of that myst^rinuf;

biogenetic l&W.— y„hj^^ a plainly visible external

tail. Tn exceptional cases this "emhryo tail'' is
'

also preserved in adults, and in some cases wfi_

have those abnormal "tail men," whose existence

oftenSm often been douoted. but wno nevertheless

eSst. There is ho reason why ^6 Hliuuld nuL as-

SSme that certain Maeacus-like types, preceding

the human type, carried a genuine tail for a con-

stant chariicteristic. So far as we can judge

from fossil remains of bones, genuine long-tailed

monkeys, similar to those in present Asia, were

already in existence in the middle of the Tertiary

period, in whieh both man and anthropoid apes

were found. One species, Mesopithecus, lived

in great numbers in Greece, where many bones

of them have been found. This Grecian monkey

had a very long tail. At the same time the form

of its nose and the position of its eyes gave it a

greater resemblance to the human being tihan any

Qf the present long-tailed monkeys have. On
39
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the other hand, the light-hearted crowd of long-

tailed monkeys has developed many characteris-

tics which tend toward a direction leading away
from man. There are, so to say, one-sidedly

bestialized forms, an extreme exaggeration of

which is the baboon family, for instance, the

grotesque mandril. The conclusion is inevita-

ble that once again, at this point, a line of descent

originally close to man has gradually deviated

into a bypath and produced many varieties of

monkeys now living in Asia and Africa. There-

fore we should once more have to assume the

existence of an archetype out of which de-

veloped, on the one hand, the original ancestor

of man and of the anthropoid apes, and, on the

other, that Grecian Mesopithecus and the many
side lines of African and Asian long-tailed mon-

keys. Of course, this archetype would have to

be still a great deal more ancient than the pre-

ceding one. It might have existed as early as

the first third of the Ter.iary period. By its ex-

ternal characteristics, we sl'ould certainly have

classed it among the genuine monkeys, and only

a few slight anatomical marks would have be-

trayed to the expert that he was not dealing w;ith

a monkey of later descent, but with one in which,

so to say, the third generation of coming man

«as still concealed.

Now, it is peculiar that we have actually found

remains of monkey-like animals in the first third

of the Tertiary period. They were discovered

by the Spanish explorer Ameghino in Patagonia,

the extreme end of South America, and were

concealed in a layer of rock which must have

been developed toward the end of that first third

of the Tertiary period. We call this first third
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the "Eoc lie" period, or in English, the dawn of

the more recent period. When Ameghino first

analyzed one of these Patagonian monkey skulls,

it conjured up to his imagination the ghost of a

very snuall man, so that he called it "Homun-
culus," hut it seems that after all this resem-

hlance to man is not much greater than that of

the American monkeys of the Capuchin type,

and that group of Eocene monkeys evidently be-

longed to that class. It can not be denied that the

present Capuchin monkey is in many respects,

physically and mentally, man-like. It also has

secret relations with the gibbon, and thus to the

archetype of the Pithecanthropus kind. Thus,

many things favor the more recent assumption
that possibly these bright, gentle and highly in-

telligent American Capuchin monkeys are the

closest of any of the present monkey forms to

that genuine monkey type of man which belongs

to the Eocene period.

On the other hand, the small and squirrel -like

marmosets must be eliminated from our line of

descent and regarded as a dde line. Most likely

they are a one-sided adaptation to special con-

ditions in South America.

But now that we have gotten so far, there can
be no doubt as to the next question. If man can
be traced so far back in monkeydom, he can not
but share all the vicissitudes of monkey, life fur-

ther back. Whatever may be the general descent
of monkeys, that is at the same time the line of

man's development. The prototype of monkeys
is also that of man.

The conventional system of mammals proceeds
along a great downward scale. First we have
the prosimiae, bats, insectivora, such as the

41
fi



ft

i

h«dfe-hog, then c«miv<)ra, rodents, the l*Pj?ft *t. .

rarief^ted fronp of ruminants, etr. Bnr, f.hw

•cale w only apparftntly a hii"»t/)rir:al one. Who-
ever were to imagine that, man went, through *I!

these different stages in snccefwion wot>ld no*

come to any definite resolt. For instanr-.e, if w*»

compare the teeth of a rahhit with those of a

monkey, we should have (ronsiderable diffi'^ni*/

in accepting the idea that the monkey conM b*

descended from a rabhit.

It is the same when we compare two ttylcs of

architecture. The one b simple and noble and

the other a sort of bizarre (*aricatare of the

former. We do not take kindly to the idea that

the simple style shoald have developed from the

caricatare. Just so, the rows of teeth of mon-

keys, inelnding those of man, give the impreamon

of a simple temple of noble style, in whi^rh every-

thing is developed in conformity with a definite

and uniform system. Bat the teeth of a rabhit,

of a horse, and even those of a eat, appear to ts

like a caricatured variation of that simple ityle,

going to excess here, falling short there.

Of course, the oi^?osite idea thait all these other

groups of mammals should have developed from

monkeys is equally improbable. The simplest

historical premises o|^>os« sn>^h an idea. N'either

do the remains of bones of primitive anrmaJs

teach us that there were at a eertaan period, tint.

let us say, ruminants, later on, perhaps rodent.^.

then earnivora and finally monkeys. Xor <i>

they show that there were at first no other higher

mammals than monkeys, and then hi 5U«?iyes«ve

periods ruminants, rodents, etc. We rather re-

ceive the impression that all of these groups ap-

peared simultaneoxisiy at a eertaiia period.

Now it is precisely the progress in oar know-

ledge of extinct mammals which succeeded finally
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in leading us out of this labyrinth of contradie-

tory assumptions.

All those groups of manuual8 still appeared in

the first tJiird of the Tertiary period, the so-

called Koeene period, to which we have re-

peatedly referred. Monkeys, as we have seen,

were among them. Hence, if we d- sire to learn

more about the origin of these things, we must
trace our steps further back, say to the beginning
of this Eocene period.

Now we have found in two places far distant

from one another—in France near Cernays in the

vicinity of Reims, and in North America in New
Mexico— the bones of certain extremely old

mammals belonging to just this period, and these

Iwnes explain the mystery very fully. On the

one hand, all of these bones have a very simple

and fundamental structure. They show a re-

markable row of teeth without extremes, or cari-

catured exaggerations, and the present m(mkey
and human teeth are easily derived from tiitBi.

Furthermore, these skeletons have four feet, or

rather four hands, with five regular fingera,

among them one very flexible thumb. Thia is

another very good prototype of the monkey aati

human hand, which is so widely different from
the claw of the lion, or from the shia and hoof
of the horse. In plaee of nails, these five finfers

had an indefinite sort of thing, half way betwe^
a claw and a hoof, whieh might easily have de-

veloped into anything, say, a horse's hoof, &
carnivore's claw, or the nail of a Simian, or a
human hand.

On the ot^er side, these animftk skow the be-

ginning of certain divM^ences in tlM strueture

of their bones. Some of them have mot9 of the

rodent, others more of the eamivore, others ot

4t
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some dominating ruminant character. There is

no doubt that these simultaneously represented a

ve-y ancient group of ancestors which was just

then beginning to branch out into the various

trreat side lines of mammals. And it is equally

certain that one of these side lines was composed

of monkeys. Of course this original side line

of monkeys must have resembled the original an-

cestor in the structure of teeth and hands and

must have been a straight continuation of its

evolution in the best sense of the word. This ex-

plains why man and monkey, who to this day

possess the simple normal teeth and the primi-

tive hand, give the impression, now that the an-

cient group of ancestors has long become extinct,

that carnivore, ruminants, etc., are nothing but

very extreme caricatures of the archetype.

Furthermore, the claim that the monkeys were

really a side line of that very primitive ancestor,

and the most direct side line at that, is substan-

tiated by a study of those ancient bones of Cer-

nays and New Mexico. Just as we still observe

in those bones certain variations in the direction

of carnivora, of rodents, of ruminants, so we

also find a little group of animals which gradu-

ally, but very decidedly, move in the direction ot

our monkeys.

True, they are not yet genuine monkeys, but

they certainly show an unmistakable reseniiblance

to a certain group of mammals which have al-

ways followed in the system directly after the

monkeys, and which were often consideied as

some peculiar retinue of genuine monkeys, the

so-called prosimiae.

To this day there is living in the Sunda Islands,

that is to say, in the same locality where the gib-

bon and the oiang are living, and where once upon

44

t . Vi • ( •
,

• • • —'m 9MM
v̂:5«.,r.W.



';^m;^:^^)^miMm^^sm£j^-^

a time Pithecanthropus struggled through his ex-

istence, a queer little creature, partly resembling

a small monkey, partly a leap-miuse, with long

stiL»d legs. This little creature is so funny in all

its aspects that it has been called the 'tree toad

among mammals. The official name of this little

forest gnome i:, Tarsius spectrum- This larsius is

counted among the prosimiae in the system. Quite

a number of animals about the size of a cat belong

to this group, some of them coming from Madagas-

car and known as "Makis." Furthermore, there

arc the so-called Galagos and the very strange

Finger-monkey. At a certain period there existed

in Madagascar even some species of prosimiae,

which were nearly as large as a man-

Now this little Tarsius has a certain character

which connects him very closely with the genuine

monkeys, first of all with the American Capuchin

monkey- Those who have been present at the

birth of a human being will rememper a certain

bloody mass which is forthcoming after the birth

of the child. This is the so-called placenta, bo

lone as the little human being rests in its mother s

womb as an embryo, this placenta is its most im-

pomnt organ, because by its help, the nourishing

iuices from the blood of the moth^^r pass into the

Ky of the child and thus feed it. The various

groups of mammals differ considerably in the

Method of forming this placenta m the motner s

womb. Man and the anthropoid apes have their

own peculiar method. This is another excellent

proof of the close relationship between man ana

these apes, and it was a great acquirement for this

science when Selenka demonstrated that tnese pro-

cesses followed the same outline in the gibbon and

the orang-outang as in man-a process wnich is

otherwise found nowhere but in man. The Ma-

cacus-like, long-tailed monkeys follow a different

4B
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method, and the American monkeys have anoth-
er and more primitive one. Now, it is interesting
to know that the prosimia Tarsius follows the
model of the American monkeys in formmg this
placenta, while the majority of the genuine pro-
^miae again go their own peculiar way. And
since we have found in America very old bones
of the species Tarsius, the probability grows that
prosimiae of ^he Tarsius type may be the direct
ancestors of the American monkeys. If so, it is

at the same time the next station in the evolution
of man. This type of Tarsius of the Tertiary per-
iod would certainly represent a further develop-
ment of our old friends of Cernays and New Mex-
ico, which show certain divergences from the or-
iginal type in the direction of the prosimia. The
scientific name of these prosimiae is Lemuridae,
and these very ancient ancestors indicating this
direction have therefore been called "i'acnyiemur-
idae."

Let us remark in passing that there is still a
very little group of mammals, the so-called insecti-
vora, such as the hedge-hog, moles, etc., that like-
wise have a placenta similar to that of Tarsius. It
is among the hedge-hogs that this placenta is dis-
tinctly visible. The student can hardly fail to
suppose that the hedge-hogs are likev.Ise' in some
way closely related to the side line which branch-
es off from the archetype in the direction ot mon-
keys. However, this question is not yet settled.
At any rate, the hedgehogs give the impression of
being members of a very ancient group, and they,
more than any other living mammals of the pre-
sent day, seem to have preserved most nearly,
even in their external structure, the actual form
of that primeval group of Cernays and New Mex-
ico.

But, if we try to solve the question of the an-

il
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re«!tors of that original isffoup itself, we are brought
face to face with another historical fact.

W!e have now arrived at the beginning of the
Tertiary period. One step further back and we
find ourselves in the age of the great saurians.

The geological picture has now completely
changed. We enter the Secondary period of the
earth's history, that inconceivably long epoch in

which the chalk cliffs of the Island of Rugen, the

Jurassic slate of Suabia, and the reddish sand-
stone used in building the Strasburg Mitnster
were formed- The greater part of the large tossil

bones belonging to these days were the remains
of giant reptiles, some of them resembling
dragons. Those saurians swam around in the
ocean like our present day whales, or they rolled

around in the mud like our hippopotami. Some
of them, resembling colossal kangaroos, grazed
on the prairies like cows, lumbered about on their

heavy hind legs, or jumped after their prey, and
some of the most daring even rocked themselves
on batlike wings high up in the air. It was not
until gradually in the course of this geological

period, which probably lasted many millions of

years, that b ;ds appeared for the first time—first

of all. the lizard-bird Archaeoptervx. This transi-

tion form shows very plainly in its structure that
birds are merelv a side line of the great main
branch of reptiles.

Nevertheless, during this typical saurian age,

there already existed some mammals, as is proved
by the remains of ''^eir bones. True, they do
not seem to have played a very important role.

Their remains have been found, therefore, onlv in

a few portions of the secondary strata- And all

these scant remains belong to rather small ani-

mals, but such as they are they are well preserved
and teach us an important lessoti.

il



In our transition from the Tertiary period

backward into more primitive times, we become

aware of the fact that all higher mammals gradu-

ally disappear, even that archetype of Cernays

and New Mexico. Instead of tnem, the remam^

of mammal bones, wherever they n.ay aPP^.^F;J"'!;

kmg to representatives of a certam group of lower

mammals, the so-called marsupials.

The best known type of marsupial ^^ ^heJcan-

garoo But there are still a number of other rep-

fesematives living, most of ^h^ m AustraUa^

some of them also in America. These marsupials

have among other peculiarities, a bony projec-

i^on in thei? lower jaw, and this always uistm-

Piiishes their jaw from that of any other mam-

mT The fos/ii lower jaws of these secondary

mammals alway. have this very charactenstic pro-

jection. They evidently belonged to a g«>uP «^

mammals whose last living representatives are the

present-day marsupials. These bones are also

?ound in Africa. Asia and Europe, proving that

this race of marsupials formerly inhabited the

entire earth-

Under these conditions the assumption was jus-

tified that this primitive group of "lammals rep-

resented the most ancient type, from which the

Jertiary archetype of the higher side lines might

have developed In that case, they once more

show us ano^ther mile stone in the upward march

of disguised man—a marsupial man as a contem-

porary of the Ichthyosaurian. This general con-

clusion is confirmed by a good many details.

Marsupials owe their name to a fact, whicli

every child notices in the kangaroos of our zoo-

logkal gardens, that is to say. the female carne^

ts voung, which is born in an immature state,

or a while in a protecting fold of its skin the

so-called pocket. In this pocket the young finds

fi/^syi^^^iM r'-u-;:-. .-M



the milk-nipples wh.ch ,t uses in
^^^^^'^f^

"
mammals do. To this day. the embryo ot ti e

highest mammals, inolud.np that of man hears m

the position and surroundmgs of its milk-nJpples

certain indications which perceptibly point toward

tl'ir original location in a Packet, a sure f^ign

that the ancestors of all of them once went

through the marsupial stage. A very good proof

is furnished by the present living ni''^';^"P'^« '^

their peculiar formation of that important organ

of propagation in the mother's womb, which we

mentioned once before, the placenta. WJ'^^ "

our previous remarks we mentioned only the dif-

ferent forms of this placenta, we now ""*'" /hat

the marsupials seem to have remained station-

ary at the point where the placenta was in its

first stage of development-

The majority of the marsupials have no placenta

at all. and this is an indication of a former and

still more ancient condition which is closely con^

nected with the existence of a pocket and the

"remature birth of the young. The yo"nS w-
born so earlv and required the use of the milk-

nipples so prematurelv that h did not at all need

a^p^acenta connected
" with the nourishing juices

of ^its mother's blood. On the other ^^and a few

species of Australian ^larsupials. the Perameles

show the beginning of a very simple ^"^ f";'

mentarv placenta, and thus furnish an additional

proof that this important organ went through its

first stage'; in the ranks of the marsupials. In

other words, the marsupials represent the genu-

ine ancient transition form from a lower to a

higher mammal. We shall have to assume the

progress from these marsupials with primitive pla-

centas toward that arrhetvpe of CeTnavs and

New Mexico took place during the chalk period,

that is to say, the last creat division of the bcc-

i
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onHary age. It is important to note at the same
time that a hand with five fingers and a flexiMe

thumb, which have so faithfully been preserve*!

by prosimiae. monkeys, anthropoid apes and man,
are found among the climbing species of marsu-
pials, especially the American oppossum.

Before the external n'pplcs of the breast are

formed in the human embryo, the mifk gland is

formed in the skin. If we remember the bio-

genetic law, it seems to us that the milk gland
existed in our ancestors at a certain stage before

the genuine nipple of the breasts came into exist-

ence- At the same time we see the human em-
bryo at a certain early stage of its development
with a very peculiar construction of its posterior

opening. The opening for the ))ro(lucts of the

urinary and sexual organs is found in the rectum,

so that there is only one single opening for all

three things, the products of the digestive, the

urinary, and the sex organs. It is not until the

third month that a partition is formed in the

rectum of the growing human being by means of

which henceforth these excretions are dividerl and
discharfred through two openings, one for the pro-

ducts of the urinary and sex organs, the other for

the products of digestion. This succession of or-

gans compels us to consider whether we have
not to deal in this case with a very old inter-rela-

tion of things. Could it be possible that mammals
concealing man existed once upon a time which
possessed milk glands, but no external nipples,

an^d which had o^ly one single opening for the

products of the urinary, sex and digestive organs.•'

There are such mammals even in our day. They
are known as Australian duckbills. One species

of them, living on dry land, called Echidna, re-

sembles a large hedge-hog and is protected by
stpong quills. It lives in Australia, Tasmania and

M



New Guinea- Another kind, living in the water
and called (Jrnithorhynchus, resembles in its pelt

and liabiis the otter, it swims very well and lives

•n the little rivers and lakes of the Australian con-

tinent. Iloth duckbills are without external nip-

ples, but they have genuine milk glands. The milk

percolates through a sieve-like place in the skin

into the mouth of the young.. At the same time

the body of the duckbill has only one single open-

ing for the products of the urinary, sex ana di-

gestive organs.

In the system these duckbills follow alter tne

marsupials. Neither of them has any placenta

Nor do they need it, and that for a very good
reason. They actually lay eggs in the regular way

.

The young is born in an egg with a parchment-

like wall, just like a young turtle or lizanl. Bui

while it is hatched from this egg like a young
bird, it licks up the milk of its mother mammal
fashion. The terrestrial duckbill has furthermore

the method of marsupials; it carries first its egg
and then its young in its pocket. The aquaiic

duckbill, on the other hand, does not use this

method any more ; it digs a hole in the bank of a

river, makes a regular nest and there lays its eggs

openly, just like a bird.

The inevitable conclusion from these premises

is that these duckbills show us the more ancient

group of ancestors below the marsupials- In other

words. Australia has preserved for us a few "last

Mohicans," witnesses to a certain stage in the

development of mair.mals and of man in tne var

off days of the primitive world. And all that would

now be required to complete the proof would be

genuine historical testimony given by primitive

fossil duckbill bones, such as furnished the re-

quired proof in the case of the marsupials. For a

while it seemed as if this group would not be

u
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forthcoming. It is true .hat various little teeth

and remains of small mammal bones, not belong-

ing to any class represented by living mammals,
not even the marsupials, were found in the strata

of the age of the great saurians far into this first

third of the so-called Trias period. Most of the

discoveries consisted of teeth, but neither of the

two duckbills now living has any teeth. They are

called duckbills because their toothless jaws are

covered with a horny skin giving them the shape
of bird's bills. The aquatic species especially has

a genuine duck bill.

However, one fine day the biogenetic law once
more came to our rescue- A young duckbill de-

velops in its first stages a sort of milk teeth, hav-
ing the early characteristics of molar teeth. No
teeth of any other living or extinct animal cor-

respond to the form of these teeth of the young
duckbill—with the sole exception of those fossil

teeth of the saurian age. Hence we conclude that

the toothless bills of the duckbills, in spite ol the

fact that they look so queer in a mammal, do not

represent an ancient heritage. They are rather a

newly acquired character, an adaptation, which
these surviving Australians have acquired aunng
the long period that has elapsed since then. Their
ancestors in the saurian age, who were at the

same time the genuine ancestors of the higher

mammals, had teeth, and these are the very teeth

which we now find in a fossil state. These ancient

duckbills with teeth, as one might call them, if this

term were not self-contradictory, are known by the

scientific name of Allotheria.

When duckbills first became known, their bills

were, of course, the first thing that gave rise to

comment. Owing to their presence these mam-
mals, which otherwise had all the marks of a

mammal, gave a decided impression, of a cross
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with birds. I^or this reason some people specu-
lated from the beginning whether these queer
creatures did not actually represent the transition

of a mammal to a bird. In the light of the ex-
planation given just now, we are not very mucn
impressed with this speculation, for the bill ap-

pears as something unessential and subsequently
acquired, which has about the same significance

as the whalebone in the jaws of the whale, or the

exaggerated claws of the sloth. But the other
characteristics of these duckbills concern us much
more. There is above all the habit of laying tggs,

which had not been ascertained by the first ob-
servers. This habit indeed indicates the descent

of mammals from a lower class of vertebrates.

But this lower class need not necessarily be birds,

for reptiles, amphibians and fish also lay eggs.

Indeed, the egg of a duckbill resembles much
more that of a reptile, such as a lizard, or a turtle,

than that of a bird. And if we consider the struc-

ture of the skeleton, the resemblance to reptiles

exceeds that to birds. The duckbill, the contem-
porary of saurians, seems to lead directly to the

saurians, without touching the birds.

The straight succession of our system misleads

us in this instance. Birds represent a suDscqucnt
and one-sided branch line of reptiles, and have
evidently nothing at all to do with the develop-

ment of mammals. It is true that the birds have
also permanently warm blood like mammals, and
owing to this similarity they have been placed

side by side in the system. A bird has often

warmer blood than a mammal. But this again

is one of those qualities which, though indicating

a higher stage, were nevertheless acquired inde-

pendently in widely different periods. In this

connection we might point to the fact that the

representatives of other dissimilar groups of ani-

"^i ' - HT;
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tnals have acquired the facuUy ol flying inde-

pendently and at far distant stages. This is tlie

case, for instance, with ilies, bees, dragou-tlies,

butterflies, flying-fish, frogs, such as the flying

frog of the Sunda Islands which flies by means oi

a skin between its separate toes, and lizards, such

as the Australian flying lizard- There are, fur-

thermore, the birds, and among mammals, the bats

and the flying squirrels. There can be no ques-

tion whatever of any comparison between the one

or the other of these groups in the matter ol the

flying apparatus. Each one of them, under pres-

sure of conditions, has separately acquired this

adaptation. A number of the old and extinct

saurians, such as the Dinosaurians, the Ptero-

daktyls, or flying dragons, must have been in pos-

session of perm;anently warm blood, so far as we

are able to ascertain. A few snakes, such as the

python, develop to this day warm blood, under

certain conditions, for instance, when they have

laid eggs and wish to give them a certain amount

of heat in hatching. So, it was natural that the

bird should acquire for life a certain faculty which

appeared already among reptiles from which it is

descended. As we have seen, the strange

Archaeopteryx still represents an unmistakable

transition form from the general reptile type of

bird. On the other hand, no visible line leads

from birds to mammals. The bat is no more such

a transition stage than a whale is a transition

from mammals to fish. In both cases relatively

highly developed mammals have acquired inde-

pendent adaptations, the bats a flying apparatus

and the whales a swimming apparatus.

It is not difficult to imagine that the leathers

of the bird developed out of the scale of the lizard.

But it se<ims quite improbable that either a scale

14
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or a feather should have been transformed to sucn

an extent as to assume the characteristic iorm ot

hairy covering typical oi mammals. Scales, as

well as feathers, liave evidently been from the

very beginning essential means of protecting the

skin, either in defense against enemies, or in the

case of birds, against the inclemencies of the

weather. We observe that scales serve that pur-

pose occasionally even in mammals, for instance,

among armadillos. Some whales likewise pos-

sessed something like that in former times. But

ihe typical covering of the skin of mammals con-

sists of hair. And it seems that originally hair

had nothing to do with protection such as is af-

forded by scales or feathers, but rather served a

wider purpose, embracing not only p otection but

essentially feeling. The first hair consisted of

very fine feelers and performed the functions oi

touch for the skin. It was not until later on,

when mammals acquired warm blood, that hair

assumied also the role of a non-conductor of heat.

Now when we look about us to find the begin-

nings of sense organs of the skin which might

have developed into hair, for instance, among
lower vertebrates than animals, we are carried

even beyond the scaly reptiles into the ranks of

amphibibians with naked skins.

In distinction from reptiles, such as lizards,

snakes, crocodiles and turtles, the amphibians em-

brace newts, toads and frogs. While these ani-

mals do not have any hair, they nevertheless have

peculiar little sense organs precisely in those

places of the skin which, among mammals, carry

hair and which correspond pretty closely in their

arrangement to the plan of the hairy covering

of embryos among mammals. According to the

biogenetic law. this might very well indicate that

amphibians still show to-day the primitive form



of a genuine hairy covering. We might well con-

clude from this fact that the most ancient mam-
mals, for instance, those creatures belonging to

the duckbill family which we discover in the first

third of the saurian period, the so-called Trias,

are not descended from genuine reptiles, but

rather from amphibians which occupy a still lower

position in the system.

Now, it happens that the living representatives

of amphibians still possess many a detail wnicn

might be regarded as an indication of the direct

descent of mammals from them. It is remarka-

ble that many frogs and toads have very signifi-

cant habits of primitive care for their offspring.

Sometimes it is the males, sometimes the females,

that carry the eggs round with them. The male

of the European 'Obstetric Toad" has the habit

of taking the spawn from the female, wrapping it

in strings around its hind legs and taking great

care to protect it The female of the Pipa of South

America, on th^ other hand, carries its eggs on its

back, having little pockets in the skin of its back

in which the eggs gradually mature and in wnicn

the young hatch. Among other toads, the skin

has developed large hatching pockets in which

first the eggs and later the young animals are

carried about in just the same way that we ob-

serve among the land duckbills and the marsupials.

Furthermore, various glands of the skin play an

important role among amphibians. Everyone is

acquainted with those glands of the toad which

excrete a sharp juice serving as a protection against

enemies. But such glands as those play a role

in the formation of the pockets of the Pipa. It is

not a very far-fetched idea that the young animal

hiding in such a pocket might also begin to lick

the excretions of its glands, which need not neces-

sarily be caustic, but may serve as nutrition. If



A^

1

that is so, we should find ourselves at once at

that stage which is represented among mammals
by the duckbill, the young of which licks, during

its stay in the pocket, the percolating juice of a

gland.

On the other hand, it cannot be. denied that the

general construction of a duckbill has many points

resembling those of saurians, in other words, of

reptiles. The only marked difference in their

skeleton is the way in which the lower jaw is

attached to the skull. This separates leptiles and
mammials very distinctly. Indeed, the attachment

of the lower jaw to the skull in reptiles and mam-
mals represents the two extremes of two inde-

pendent methods.
Now the study of the fossils of the primitive

world gives us some clue toward a solution of

these contradictory questions. The historical time

which we should expect to represent the trans-

formation of the most ancient duckbiil-like mam-
mals from the archetype next below them in the

scale of evolution, would be about the transition

from the Primary to the Secondary period, that

is to say, a time midway between the carboniferous

and the first great saurian epoch. As it happens,

it is precisely this time which again gives us some
fossil testimony touching unmistakably on the

question now under discussion.

The present living representatives of amphib-

ians, such as newts, toads and frogs, were evi-

dently not in existence at that early period. They
are apparently a lat€ bud on the branch of am-
phibian descent. But in their place there existed

very strange and large amphibians, some oT them

resembling crocodiles with more or less solid bony

armor. These amphibians possessed many rep-

tilian marks, so that they give the impression that

they were in transition from amphibians to reptiles.

IT
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Simultoneously with them, there lived certain
reptiles, small saurians which in many important
respects looked like amphibians and on their part
represented a mixed group, the other end of the
bridge, so to say. Thanks to a happy coincidence
a living grandchild of these amphibian reptiles of
the primitive world is still found at this day in
New Zealand. Its name is Hatteria Punctata- Its
entire construction is such that it represents a
splendid illustration of the transition lorm com-
bming the newt and the present-day lizard in an
almost neutral shape.

Finally, as a third count, we mention the fact
that genuine large reptiles, somie of them very
grotesque in form, lived in those primitive days.
The strange thing about them is that they have
undeniable resemblances, especially in the struc-
ture of their teeth to mammals. These are the
so-called Theromorphoi. Their bones have been
found mainly in South Africa, in Cape Colony.
Their resemblance to mammals was so striking
that their first discoverers naturally thought they
had found typical transition forms from reptiles
to mammals, and there are still many experts who
share this view. Nevertheless, the genuine reptile
marks, for instance, the adjustment of the lov/er
jaw, typical of the saurians, are so undeniable that
there are strong objections to an endorsement of
that view. It is not credible that the reptilian
type should have been so well developed by evo-
lution in the first place and then continued on
towards the mammal type.

If we weigh all the facts, it appears most prob-
able that a mixed group of ancestors existed in
those days of the latter part of the Primary
Period, but that this group con^bined in the germ
amphibians, reptiles and mammals, just as we saw
at a later stage that the oldest mammals of the
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Tertiary period took their departure from a mixed
group which contained the possibility of evolution
into Carnivora, ruminants, rodents and prosimiae.

The members of this mixed group may have
resembled the present-day amphibian newt?» so
far as the naked skfn full of glands and sense
organs was concerned, and they may have had
points of contact with them als© as regards their
mode of living and otherwise. Their lower jaw
may have been so constructed that it mfight de-
velop in the style of a genuine reptile as well as
the other extreme of the genuine mammal, and
the remainder of its bony structure may for many
ages have resembled the living Hatteria. while
other characteristics may have recalled the duck-
bill. Surely, their feet had five regular toes, one
of them probably being a flexible thumb, in other
words, the basis of the later "hand." The teeth
of this group must have pointed in the direction
of mammals-

This mixed group branched off into the various
side lines which we have already observed, each
one of them laying special emphasis on certain
points of the old form, showing the naked newt
in one place and the more reptile-like extinct
armored amphibian in another, and a genuine rep-
tile in still another place. The reptilians may at
first have assumed such forms as we still observe
in Hatteria, and out of genuine reptiles developed
the birds at a much later period. Still another
side line would be represented by those Thero-
morphoi of Cape Colony which, on the whole, had
a pronounced reptilian character, but still pre-
served in their teeth and in a few other points,
such mcirks as have become tvpical Uter on oniv
for mammals. Finally, running parallel with all

the others the genuine mammals would have gone
their own way.

i:
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There is nothing of any consequence to prevent

us from assuming that these mammals, which

reached their highest stage in man, formed the

central line or the crown of tiie entire hne of de-

scent. At any rate, they were the most intelhgent

line, and they may also have been the most fav-

ored physically and have deviated less from the

characteristics of the great archetype. In view

of all the facts k own in this case, these conclu-

sions seem certainly logical and sound.

It is true that genuine fossil remains of this

hypothetical mixed group have not yet been lo-

cated. But it must be ren>embered that our dis-

cussion is now dealing with sections of the earth s

history which are extending into eons of time in

which all things are becoming indistinct and vague.

To the extent that we venture into the dim past,

our proofs must be founded more and more on

circumstantial evidence. No one could expect that

all the typical stages and their inter-relations

should be distinctly seen, it must be sufficient to

trace in its approximate outlines the logical course

of the main growth. There are a great number

of special witnesses to make a good case for our

further investigation.

We have now gotten far beyond the saurian

period into the so-called Primary age. We are

approaching those mtost ancient epochs which gives

us any direct evidence of primitive life on earth

by means of petrified specimens. We meet in that

period numerous masses of mineral strata, which

were once precipitated to the bottom of the sea in

the form of mud. These strata bear no other fossil

remains of animals than those of fishes. Evidently

these were then the sole representatives of the

animal world.

We receive the impression that all animal life

at that remote Primary age was concentrated in
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fishes, amphibians, reptiles and all other verte-
brates being contained in fish and no other verte-
brate existing beside them.

This historical testimony happens to coincide
exactly with the conventional system in which the
fish follow itnmediately after the reptiles and am-
phibians. A fish is distinguished from an adult
newt, frog, lizard, turtle, bird or mamnfal, includ-

ing man, by the way in which it breathes. All
other vertebrates breathe through lungs in the
open air. But fish represent a perfect adaptation
to life in the water. Since a fish, however, also re-

quires air for breathing, it has developed an organ
which, being continuously surrounded by water, can
assimilate the air contained in this water. This or-

gan consists of the so-called g^lls located in the

neck of the fish.

Now, it is a fact well known to every school

boy that the so-called tadpole hatches out of the

eggs of newts, frogs and toads. This tadpole lives

exclusively in the water exactly like a fish, and
breathes only through regular gills. Not until the

newt or frog abandons the early stage of the larva,

does it acquire the faculty of breathing through

genuine lungs and shed the gills, much in the

same way that human children shed their milk

teeth. The tadpole is nothing less than an em-
bryo set free- And from the biogenetic law, which
recognizes in the embryo the portraits of its an-

cestor, we conclude therefore that newts and frogs

are descended from creatures which breathed

through gills, that is to say. descended from fish,

since they are the only vertebrates from which
we may choose.

But if these newts and frogs, according to the

assumption that we made a while ago, are noth-

ing but a side line of that main group from which

mammals also developed once upon a time, noth-
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ine remains for us but to assume that this mam
eroup in its entirety leads hack to a preceHinR sta-

tion of water animals hreathinjr throuph gil's.

Some one may ohiect and ask how it is that lu.

other animals besides fro^js and newts, say. for

instance, reptiles, birds and nuammals up to man

have preserved breathinsr through j?ills m the em-

bryonic stape. WJiv does not a younjj human

be'ine first become a tadpole before it becomes a

man? Well, in the first place, the biogenetic law

is not absolute. Very often it shows itse f only

in dim outlines. On account of subsequent adap-

tativ->n for purposes of protection, or for cither rea-

sons, some of those reversions to type have been

subsequently eliminated. The most useful char-

acter in the" last analysis prevailed. And wherever

a repetition of the characteristics of ancestors was

too tedious, this or that stage was finally restricted

or entirely eliminated. What jrood could an early

tadpole stage in the water do a bird or a mammal .-'

On the contrary. We see often among certain

frogs and newts a tendency to transfer the tad-

pole stage into the egg. or to go through it before

the young is hatched at all. There is. for in-

stance, a tree toad on the island of Martinu|Mc

which has become known through such a simpli-

fication of the evohitionarv process. The tadpolo

of this little toad no longer hatches out of the e^i^.

But granted that all this is so. should not the

embrvo of mammals, reptiles and birds show at

least 'traces of a tadpole or fish stage in the mo-

ther's womb, or in the eQfrJ It is the most re-

markable oroof of the relJabilitv of the biogenetic

law that this is actually the case.

No matter what embrvo we may studv. whether

it is that of a lizard, a snake, a crocodile or that

of the New Zealand Hatteria, or of a turtle, an

ostrich, a stork, a chicken, a canary, a duckbiU,



a marsnpiti, a whale, a rabbit, a horw, orimal^

of a long-tailed American monkey or anthropoid

gibbon—the embryo at a cerUin stage of its de-

velopment always shows a perceptible tadpole or

fish stage. Its neck shows the marks of the gills

and the characteristic intervals between them by

which the fish breathing in water permits it to

circulate freely and flow around the breathing

surfaces of the' gills. Furthermore, the limbs which

the embryos are just forming; at this stage have

likewise the plain outlines of fins. They push out-

ward in the shape of round disks, and it is only

the subsequent development which results in their

further transformation, that is to say, into actual

fins here, into the swift lower leg of a horse with

a single toe there, or finally into the wings ol a

bird or the flying hand of a bat. If any strict

scientific proof were still needed for our claim

that all these higher vertebrates converge into a

common archetype, it is obviously given every-

where by this common heritage of a gill^ and fin

embryo, either in the egg or in the mother's womb.

The gills and fins show that the oldest archet3rpe,

with which we are now dealing, was represented

by a gill and fin animal—in other words, by a fish.

There still remains this question to be answered

:

How is it with human beings in this respect?

Every text-book on anatomy to-day gives a satis-

factory answer. The embryo of human beings at

a certain stage is likewise provided with traces

of gills on its neck and with finlike disks in the

places where arms and legs develop later on. This

is as universally accepted as the fact first stated

by Copernicus that the earth revolves around the

sun. No man who has the least respect for the

truth can deny this fact- Nevertheless, there are

people who find this very plain fact of embryology

very little to their liking, and who therefore fre-

_mm&^r^r^_
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qucntly attempt to brand it as a "ffls*};^^^?^";

,

But every university text book m the hands of

every student of medicine, which is used as a

basis for the state examrinat.ons. co«^»;"^
^/i^^J^'

me^t of this simple fact, and if any ^tuden were

to deny it during his exammation he would be

severely reprimanded by the state exammer. People

who still refer to such Undeniable and saent^tcally

recognized facts as falsifications place themselves

out^c the pale of all moral premises and sc.en-

'**it [s"aTc?,then, that a man is likewise descended

'Tut^l w^ask how it happened and what were

the external causes which transformed m the lar

o« prImUive days a fish breathing through gds

into a land animal breathing through lungs, there

is once more a living form which g'v" a direct

clue. In a few small rivers of the eastern part of

the Australian continent, a creature has been found

which externally, so far as scales, fins and g.ls

^ concerned, resembles a large salmon or carp^

But if we study its internal structure we md that

it has also perfectly developed, serviceable lungs,

and if we study its mode of living the logical pur-

pose of this double supply of breathing organs be-

comes plain. During the dry season the 1 1 le

rivers of this region dry out almost comP^f^b'.

Nothing remains of them but a few pools of bad

brackish water in which the fishes are crowded

together and encroach on one another s supply ot

ai? Under these trying conditions, this strange

animal swims to the surface of the water draws

air into its lungs and thus breathes after the man-

ner of a genuine land animal, which dispenses al-

together with water for breathing purposes.

This paradoxical fellow who can change him-

self at will into a fish and into a newt, has been

called the "newt-fish." and its Latm name is

•4



Ccratodus. But this name was originally invented

for the purpose of applying it to a band of fishuke

creatures, which may be traced by fossil remams

throughout a long evolution far back into the

earliest Primary period, and which are distin-

guished by very peculiar teeth m the roof of the

mouth. And the Australian Ceratodus of our day

has exactly the same kind of teeth Hence, we

logically conclude that it has preserved this pecu-

liar double method of breathing from the days of

primitive creation, and we refer to it as a last

straggler of a real transition group from primeval

fish breathing through gills to the first primeval

animjal breathing through lungs^—in other words

to that theoretical mixed group containing the

principal characteristics of amphibians, reptiles and

manunals. The fc^sil remains of those pimiitive

relatives of Cera'.odus are considered as parts of

creatures belonging- to this transition group. At

all events, this Australian Ceratodus shows very

clearly what the conditions are in which a lung

may develop. This is simply the outcome of lack

of water, or lack of air in the water.

Some might ask how it happened that a new

organ could develop just when it was needed most,

very much like a fairy table which is set when-

ever the wish is expressed. The witchery of na-

ture can never come out of the unknown; it has

always some logical connection. Indeed, the lungs

of Ceratodus on closer study reveal the fact that

they are merely a transformation of an organ

which all genuine fish carry with them—the so-

called swimming bladder. The swimming blad-

der forms a sort of balloon filled with air m the

body of the fish, and it serves in the first place

as a means of overcoming the weigh* of the fish

in the water. This organ fulfills a ustiul purpose

in rising and sinking, and to this end it was pro-



swimming bladder ,^«;^"^;*^* baling air. This
lor the purpose of

»«^f^«/[
•^^''" fhe balloon

times when water wes ^^"'^ .^vJ^^j \^ ^he

and became a genuine l«ng'
^J*** ^"^ ^^^ traces

WheM we mention fish to a ^a?"^' **" ^^S

^nvS -^tk^t U to say. all of them have a more

^Uss lo'ud^eleton. All of the European nver

fish belong to this class, the trout, the Ptkf. ^*

^o^r^tSe.
" ^ormL^^s crowed with ex-
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pensive Rus,iM sterlet, we "l^ »"«*•"" f^
offish the so-c«Ue<l Ganoids. The P™"*"*^
?„nU.Jve of this class is *c

^"^TSknoMsTe
nf which are used as caviar. These uanoms are

e prcillly Sfstinguished by the fact that some of

S^ have a very soft skeleton, consisting of car-

tilaee instead of bones. .

This cartilage skeleton becomes per"ianent »n

a third group, which is not admitted Jo
our Uble.

but may be found on that of the Chmese, the

sharkr^hich are known at least by name to

everybody. , «• u w«
Seoarated from these three groups of f«h by

a wXchasm. there is a fish- like c-at"re jvhich

is very highly appreciated by gourmands - the

lamprey-

Finally there remains one solitary and very

strange little fish, the so-called jancet- jsh or Am-

phioxus. which is distinguished from a I other fish

by the extreme simplicity of its structure.

A comparison of these five groups of fishes

leads to the following conclusions in regard to the

descent of man:

If it is a fact that Ceratodus is actually a pirt

of that bridge which connects with n^^n. theft the

other end oi that bridge <^j«»^d «^*
f,tJ^^^^^^^

among fish with a bony and solid skeleton, but

amoni those which have a cartilaginous skeleton,

the foremost of which are the sturgeon. Cera-

odus itself still has a soft skeleton s'm^YJs reo
of the sturgeons. It is true that *™P,^b»^"^: "P"

tiles and mammals have a very solid s^eJ^o"'

r^re solid even that that of the trout and her-

rine It is evidently a separate adaptation. The

con^necting link folli^ng the fc^f/"? .^^^^.JJ
found below the entire class of bony fish whicH

are once again a special Ime.
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The Ceratodus class of fish have still other

conspicuous relations to fish of the sturgeon class.

The historical evidence coincides with these marks,

for sturgeons were present in extraordinarily large

numbers during the Primary age. In fact, there

were so many species of them that they repre-

sented for a while the entire fish family on this

earth. Wherever we see in museums their beauti-

ful resplendent scales, there we are face to face

with another disguise of man, which takes us far

back to the very beginmng of the Primary age-

Taking the soft skeleton as a basis for further

research, it becomes evident that sharks are the

next stage in our line of descent. The sharks

played likewise a very prominent role in those

primitive days, and to this day they are the most

dangerous as well as the most intelligent of all

fish. In a multitude of fine traits the shark is a

genuine prototype of higher vertebrates trans-

lated into fish life. The simple plan of four

limbs is sharply outlined in its fins, that charac-

teristic which has become so full of meaning in

the subsequent evolution. Our teeth, which have

become so typical in their present form as u uiafK

distinguishing man from all other animals, may

be derived bv strict anatomical logic from a basic

plan found among sharks, which is actually start-

ling for the layman. The shark has a formidable

set of teeth. But, In its mouth, it has also de-

veloped a special trait in the way of thorny

bristles which also appear in a less developed

form in other parts of its body. The entire sur-

face of the shark's skin is covered with peculiar

and very fine, but rough, prickles, and the skin

of the mouth has developed these into specially

strong and solid thorns, evidently for the good

purpose of holding on to the food of these fish.

This is a typical illustration of the genesis of

M



"teeth" and without this due it would be a very

difficult problem to explain the origin.

There are still further points of evidence. We
have just seen that the shark has the basic plan

of four limbs in the form of fins- The lamprey,

on the other hand, has none of that as yet, but it

has the beginning of a skull in a sort of skin and

cartilage pouch. Amphioxus, finally, has not

even a trace of that., This would give us another

chain of evidence. The line of evolution seems

to go upwards from Amphioxus by way of the

lamprey to the shark, and other things which we
observe at the same timie fit very well into this

outline.

Throughout this region in the process of evo-

lution we find a number of details which do not

become intelligfible until we meet them again in

very perfect forms in far higher stages. In the

life processes of some sharks, for instance, a

genuine placenta formation will suddenly appear,

the embryo being nourished through a placenta.

Like a flash of lightning the thought strikes us

that nature at this stage suddenly tried some-

thing which was temporarily feasible and served

as a means of adaptation, but was soon dropped,

and did not reappear and become typical until the

mammals arose.

Again, in the development of the eggs of the

lamprey, we see a sudden flaring up of almost

the identical method which has later become typi-

cal for the amphibians of the present day. All

these things indicate that at this stage we meet

once more one of those ancient rnixed groups,

typical for our line of descent, which contained

the historical germs of all higher forms and were,

so to say, reservoirs for all the possibilities of

subsequent evolution.

At the same time, we approach at this stasje

an entirely new and eyreedingiy significant point
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of departure, tht source of all vertebrates in gen-

eral.

W)hat is the characteristic mark of a vertebrate,

including man? The back bone, that great inter-

nal prop of the body. V ell, then, we see the back

bone growing softer and softer among the Cera-

todus class, sturgeons and sharks, and it seems

to dissolve more and more the further back we
trace it. In the lamprey and finally in Amphioxus

this backward formation is almost completed.

There the proud column has becotne quite a thin

thread of cartilage. It looks a- if the backbone

had gradually melted oway like a piece of sugar

in coffee. The spinal cord is no longer surrounded

by solid bone, it extends through the body as a

siring of nerves, just as it does among worms
or insects. And nothing indicates that typical

characteristic which divides vertebrates absolutely

fromt all other animals, but the position of this

nerve string above the cartilaginous thread and

above the digestive tract, while in all other ani-

mals the great nerve string is always located be-

low the digestive tract. Tne backbone is here called

mcrdy the "chorda," and we are here evidently

at the point where the vertebrates dissolve into

invertebrates.

And what does it matter? If man is disguised

in a lamprey or an A nphioxus, then we may as

well look for him entirely outside oi tne verte-

brates. One species of lam^prey, which bore their

way into the bodies of other fish and live as para-

sites upon them, were still mistaken for worms
by Linnaeus himself. And the discoverer of Am-
phbxus thought that he had found a snail, which

it indeed resembles far mlore than a fish when we
dig it up from its hiding place in wet sand and

see its transparent and lancet-like little body.

Anyway, it makes no difference theoretically,
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if we descend still further even into the world

of the very low and entirely invertebrate animals-

Of couise, in practice we shall have to apply, still

more than heretofore, what we have previously

said about circumstantial evidence. In the first

place, one source fails entirely at this point, that

of geology. We are compelled to push backward

far beyond even the Primary period into the very

dimmest time. All direct proofs suddenly fail at

this stage. There are no fossils beyond the Pri-

mary ones. The minerals of more ancient epochs

of the earth's development have been so trans-

formed by the process of crystallization, the cause

r)f which we do not yet understand, but which

are in some way connected with pressure and

heat, that impressions of fossil specimens of

former living bones can no longer be discovered

in them. Now these so-caHed crystalline slates

are evidently the product of water, hardened sedi-

ments of the sea, and there is no reason to assume

that the sea in which they were formed contained

no living beings at all. On the contrary, there

are important reasons contradicting such an as-

sumption. The animals of the Prim:ary Period

are far too highly developed to represent the very

first animals on this globe, unless we renounce the

idea of development entirely and believe that the

first fauna and flora fell ready made from heaven.

P.ut the fact remains that from this time on v/e no

longer find anv remains of the ancient animals

and plants. If we wish to make further conclu-

sions we can only rely on the now surviving lower

and lowest creatures and look for points of con-

tact with them in the embryonic stages of higher

animals.

With this understanding, we now proceed to

discuss the further evidences on which we may

rely from now on.

n
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Ainoiig all tlie animals now ktiown and living

below Amphii»xus, Ihere is only one single small
;roup which still shows a direct indication of a

i backbone, the so-called ascidians. These are small
marine animals which are surrounded by a cloak
of wood-like substance, very much as snails sur-

round themselves with a well-nigh closed house.

To judge by their general construction, these

ascidians would be most logically classed among
the worms, save for a few points of contact with
mollusks. Among these ascidians a fine thread
of cartilage appears, which has about the same
position as the "chorda" of Amphioxus, Most
of them have this cartilage only in the embryonic
or larval stage, but a few of them preserve it for

life. There is a strong possibility that the ascid-

ians are very closely related to the vertebrates.

It is true that on the one side they are buried
deeply in the worm type far below Amphioxus.
But on the other side they have the chorda, the
first trace of a genuine backbone. But since some
of them show this chorda only in the embryo
stage, it seenvs evident that their ancestors had
a still stronger hold on this rudiment, and were
therefore still closer to the vertebrates than most
of the present ascidians, which have evidently
somewhat degenerated in this respect. So that
Amphioxus and ascidians would be two branches
of the common archetype which would, first of

all, have developed the chorda. This archetype in

order to produce the present-day ascidians must
have been in all other respects unmistakably a
worm-like animal- In short, we must look for

other traces of man—in worms.

The term "worm" applies in the system to an
enormous mass of different animals. There are
hundreds of groups of fundamentally different

worms. Some of them are of a higher order, with
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blood and sertse ofgans and a genuine central

nerve system. We would have to derive verte-

brates most likely from them. If so, we should

imagine a worm, which would not possess a cnorua

like Amphioxus or the lamprey, but would at

least have a nerve string, which could later on

develop into the spinal cord of a fish, and below
which the digestive tract would extend in the form

of a hose with one opening at each end of the

body. The entire form would have no fin-legs,

hut would be a typical worm. This is the outline

to which most of the present higher worms act-

ually correspond.

At the same time we now find lower groups

of worms which evidently belong further back in

the scale. They have no complex nerve appara-

tus, no blood system and no opening at the lower

end of the body. We are justified in as.suming

that they represent an older type, a sub-stage of

the worm type. In other words, within the worm
lankily we should have to look for man in various

disguises leading from the complex to the sim-

ple. There is still something else to consider.

In our system, apart from vertebrates, there

are still three other great groups of invertebrates

which are of a higher organization than the

worms. They are, first, the crustaceans, spiders

and insects; then, the m' Husks, such as snails,

muscles and octopus and fir* illy the echinoderms,

such as star-fish, sea-urchins and related forms.

Not even the most daring anatomical speculation

can accomplish the miracle of deriving any one
of these three classes from the other, and it is

still less feasible to fit the vertebrates mto any
one of them. It would be impossible to develop

an Amphioxus from a star-fish or an octopus.

Some have attempted a theoretical line of descent

from crustaceans to fish, but only by means of

7t
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such a yawning chasm that no rational investi-

gator went wit^ them. The difference between

these things is too great.
o.UoKI^ th^it all

On the other hand, it is remarkable that all

those groups may easily be traced back each by

tself to some higher worm. It is true that the

worm type to which the hne of crustaceans and

h^^eSs attaches itself and to which, for mstance.

Tr leeches and earth worms belong is very dif~

?erent from an ascidian. Evidently there has bee^

a ereat deal of individual evolution withm the

higher worm type. But nevertheless Uiis picture

presents a great deal of probabil ty. The higher

?ype of worm branched out into insects mollusks.

echinoderms and vertebrates, and it had four pos-

sibilities of evolution, among which only the ver-

tebrate was destined to win the crown-the form

of man. But this entire stage of worm
l^^^'

ceeded from some still lower worm which would

therefore represent the next common station ot

all worms, and with them all men.

If we now try to get a conception of the worm

in its lowest stage, we will find that its structure

is wonderfully simple. Imagine for a moment

that one limb after the other, one organ after

another, is cut away from a ntan arms and leg,,

the head, the spinal cord, the blood system, all the

parts and organs between the stomach and skin

and that nothing remains finally but this sk'ii and

a stomach fitting it closely. Furthcmore, let the

rectum be closed, which gave to the higher or-

ganized worm the form of a hose, and only one

opening remains for both assimilation and excretion

Now such anim^^', actually exist on the lowest

plane of worm life. In certain jelly-fish, there lives

a little parasite named Pemmatodiscus, which is lit-

erally composed of nothing but skin and digestive

tract. There is also another animal in our fresh wa-

ters which is a little above this stage the so-called

Hydra. In the case of the Hydra, its lower end has
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If the circumstantial evidence is to be conclusive,

then the embryonic development of all animals
from the jelly-fish to the vertebrate ought to re-

produce such a portrait, representing the double
cylinder of skin and stomach with ont simple
orifice ,a prototype of Penimatodiscus, or Hydra.
Here again all resistance is useless. It is unde-
niable that such embryonic marks appear in all nooks
and corners of the higher classes of animals. It is that

stage which Haeckel has designated as Gastrula-

It is hardly possible to find anything more
different than a coral, a higgler worm, a sea-

urchin, a lobster, or a snail in the adult sta^e.

Nevertheless, all of them show such characteris-

tic skin-and-stomach larvae. They occur in many
of the animals named and become more frequent
with our progress in the direction of the lower
formation, w^here we find them in the shape of a
mere cylindrical embryo consisting of skin, stotn-

a<:h and orifice, and swimming about freely. In
other cases, matters are not quite so plain, and
we meet with all conceivable variations. But we
have already seen that the biogenetic law never
excludes such modifications. The essenf.ai tning
is that even in the most daring deviations, the
relation to the Gastrula form is plainly percepti-
ble. In cases where no genuine cylinder is formed,
we meet at least two layers in the cell, which are in-

tended for the building of the body, one of them
corresponding to the intestinal membrane of the
genuine Gastrula, the other to the external skin.

Nor do these things end among vertebrates.

On the contrary, the ascidians as well as Am-
phioxus still develop a typical Gastrula, a freely

swimnving "arch-tadpole," consisting of skin,

stomach and orifice- And these relations remain
plainly perceptible throughout the entire course
of things, even in the embryonic life of the higher
and highest vertebrates up to a man and includ-
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ing him. We speak of the Gastrula <itage also

among mammals, even if the external aspect of

things no longer very closely resembles the orig-

inal picture, but requires more caretul investiga-

tion to complete the proof.

It is nt>w thirty year- since Haeckel first con-
ceived the idea that this continuous and persistent
recurrence of the Gastrula embryo among higher
animals has the simple meaning that all animals
from the jelly-fish to man are descended from a

certain archetype far down to the lowest root of

the genealogical tree, which through all its life

was nothing more than such a Gastrula. How
this idea was derided and slandered in the he-
ginning. Rut gradually one zoologist after an-
other began to see that this idea of a Gastrula
(iffered an excellent means of practical research
in the process of evolution. Finally Haeckel's
idea penetrated everywhere, and to-day this term
and the thing it stands for, are matters of fact

in all embryological descriptions. In every text-

book we read of the Gastrula. Especially the

Gastrula formation of mammals has given rise to

Jin entire literature, and writers are quite at home
in their use of the term "gastrulation" in speak-
ing of monkeys and man.

Under these circumstances, the further accept-

ance of Haeckel's logical conclusions is merely a
question of our attitude toward natural evolution
in general. If we accept it as probable to its re-

motest bounds, then we have no better and clearer

sketch than this: In the early dawn of animal
life, there lived creatures of a simple structure,

such as that of the present-day Gastrula-larvae,
or that of Pemmatodiscus, which are swimming
about freely and represent creatures that persist

all their lives in this stage. We may agree with
llacckcl in thinking that these most ancient skia-
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and-stomach animals, for which Haeckel has pro-

posed the general term of "Gastraea," ai a very

early stage tried two avenues of development.

Som^e attached thmselves with the closed end of

their cylinders to the jottom of the sea and thus

developed into a Hydrda form. In further de-

velopment of this type followed a swarm of other

sea animals, the so-called plant nd flower type;,

such as sponges, corals, etc. But another group

of the Gastrula forms adopted the creeping mode

of life. Their bodies gradually approached the

form of a symmetrical cylinder. This would be

the line leading to genuine worms and then

through vertebrates to man. At any rate we have

for the present no simpler logical conception of the

road which we traveled, and logic is indispensable so

long as we are dealing with circumstantial evidence.

And now only one more short chain of conclu-

sions remains—the last glowing mountain top in

the morning light of our line of vision, before

the curtain of white mist is drawn across it.

Let us start at once from embryology, which

pointed in the right direction in our quest for the

preceding stage.

How is the Gastrula type formed? Let us sup-

pose a typical case in which the Gastrula is still

swimming about as a genuine skin-and-stomach

larva, a little cylinder with an orifice at one end.

This little cylinder arises before our eyes by a

very simple process. Its starting point is the

fertilized egg. The Gastrula-larva is composed

of many little building stones or cells. An adult

animal may consist of many millions of cells.

But the fjenuine egg from which the development

of the embryo starts, generally, after fertilization,

consists of only one cell and never more than

one. Just as surely as every human being comes

from an egg which is attached to the ovarium of

n
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the hu .n female and which through contact

with the semen of a human male becomes fer-

tilized, just so surely this same human being also

comes out of one single cell.

Now between this single egg cell and the multi

cellular Gastrula stage, w .'ways observe the

following process, which MS
1,1

with
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of many
1- >w space

!). .der thus
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cells. In the cent • *

is formed, and a 'i":^'
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arises. One part .1 i

inward, and its cells o.;

comes deeper and detpci

pressing his finger into i

In this way the bladder • . • j
ing of two cells bent against one another and wide

open toward the center. The cells of the inner

wall become stomach cells, and those of the outer

wall skin cells, the opening of the gap is the

mouth, and the Gastrula is complete.

This process, I repeat, is typical throughout,

even in individuals, where the Gastrula itself is

no longer th^ end of the process. The play of

forces always begins with the disintegration of

the egg cell into many cells, which gradually

gather themselves into a lump like a n. ^bcrry.

The tendency to form a hollow cylinder, o» blad-

der, always exists and the final end is always the

formation of the genuine Gastrula stage, or of its

equivalent, that is to say, a double stratification of

the cells by a primitive' arrangement of the simple

building material into two membraijes.

If *he biogenetic law has any meaning at all.

it is that at this extreme end of evolution it has

reached the climax of its consistency. Tht first

throbs of the machine are still the same among

all animals, man included. What can that mean?
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Haeckel here made a significant suggestion.

All animals from the lowest to the highest come
out of one single cell. According to Haeckel,

this indicates that the most primitive ancestor of

all animals consisted all his lifetime of one single

cell. It requires no great stretch of imagmation
to conceive such a uni-cellular animal. Even in

our day thousands of animal species are living,

every individual of which consists of one single
cell. Why should not such creatures have lived

at the time when all evolution began on the earth.

Among all classes of animals, the embryonic
development begins with the fission of the one
cell into many cells. This is exactly the way in

which at present genuine uni-cellular creatures
propogate themselves. Whenever one of these
uni-cellular creatures is ready to propogate itself,

it simply splits up into two, four or twenty pieces,
as the case may be, and every one of these pieces
in its turn becomes a new uni-cellular individual.
Haeckel thinks that those primitive uni-cellular
structures follow the same method, propagated
in this way. But occasionally the offspring would
cluster together and form the first large clumps
of cells. We know many uni-cellular animals
that do this to-day. These clusters of to-day are
mere aggregations of cells without an attempt
at organization, and most likely the prii litive

uni-cellular clusters were likewise mere group
aggregations. But gradually these cell aggrega-
tions of primitive times entered into more inti-

mate social relations. They developed a certain
('.ivision of Ij^bor. All these came about as a sim-
ple consequence of natural conditions.

All the cells in the cluster wanted to eat, each
by itself, so all of them crowded outward when
the cluster drifted about in the water. In con-

so
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sequence the cluster became a bubble, since all

the cells arranged themselves on the surface and

left the interior space vacant. This process at

this stage is still very well illustrated by the early

example of the Magosphaera. Under these con-

ditions, the probability was nevertheless, that all

the rations obtained by the various cells would

not be equal. The hollow bubble drifted through

the water, or it gradually developed its own mo-

tion by the combined efforts of all cells, and thus

it rolled against the tide. The cells on the up-

stream side then obtained most of the food, while

the juices of the cells passed through the permea-

ble walls of the individuals into the other cells

clustered closely around them and down to the

other pole of the bubble, so that all of them were

fed. But nevertheless, a certain part of this lump

of cells gradually developed a capacity for spe-

cial work in the interest of the entirety. The

other cells did not remain inactive during this

process. Since they were fed without being com-

pelled to perform the work of actual eating, they

devoted themselves much more actively to the

movement and protection of the whole. The

practical result was that the devouring cells were

gradually surrounded by a wall of protecting

cells, so that they assumed a sheltered position

in the center and were literally under the shelter

of the others. At the same time they had to re-

main in touch with the food that drifted down

against them with the tide. So they bent inward

and formed a pocket by rolling themselves inside

all the other cells, just like an inverted glove.

I am giving simply some general indications

here, in order to suggest the way in which this

development might have come about. Surely

this, or some other method, must have been the

cause of the cuplike form of uni-cellular animals.
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With the devouring cells or stomach in the cen-
ter and the skin cells in the periphery the proto-
type of the Gastraea.
But if this was true in the beginning of animal

evolution in primitive days it applies at the same
time to man's evolution. It was also his first
step: from a uni-cellular protozoon to the first
multi-cellular skin-and-stomach animal, which
stood still far below a sea-anemone, a jelly-fish
an earth worm, or star-fish, but which contained
the possibility of developing into anything, so to
say, into an Amphioxus, a shark, a newt, a duck-
bill, a primitive monkey, and, finally, into man.
Now, if man is contained in a unicellular pro-

tozoon, he stands at the same time at the very
dawn of all known life. For not only animals,
but also plants, may be derived from such living
protozoa. To this day there exist such unicellu-
lar creatures which live by devouring other living
creatures. We find others which feed directly
on inorganic material, which eat, so to say, stones
instead of meat and bread like the others. The
one type contains the germ of the animal, the
other that of the plant. The next logical thought
will naturally be, that the representatives of the
plant type were first in existence, and that the
animal method developed as a secondary type, as
a sort of parasitism at the expense of the other
type. The vegetable organism consumed pure
earth, and baked out of it, by the help of sun-
light, its own "bread" or nourishing vegetable
matter. The animal type developed by the grad-
ual rise of the habit among some individuals of
eating up their mates and thus assimilating
"bread" in a prepared form. Evidently this must
have happened at a very early stage among the
protozoa. Later on the vegetable development
went it own independent way. The animal con-
tinued to use the plant as a food, with occasional
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exceptions, where it devoured its own mates as

a sort of third alternative. But both types later

proceeded on their separate roads. The more in-

timate details of plant evolution do not concern

us here. Suffice it to say that far down in the

scale men are phylogenetically related also to

plants, and to this day man still devours them.

There remains but one question. Man was

contained in the germ in the very simplest forms

of primitive life on earth. Wherever life goes,

there he follows, down to the very atoms of

existence. Is there perhaps a last possibility of

deriving all life from "something else"?

I must discuss this question a little more in «le-

tail. It has always been a sort of parting of the

ways for a great many people who thought about

the origin of the human race, and in some un-

scientific circles this question is frequently playcH

as a last trump for that very" purpose. We may
observe and note the fact that even the Darwiti'^l

mode of thought at this point permits of certain

peculiar inconsistencies and differences among
its champions. Men who are standing serenely

on the ground with men as descended from ani-

mals have considerable disagreement at this last

point of departure, and an unbiased discoverer

can not help coming to the conclusion that in mat-

ters of the origin of life itself no well established

theory exists for the time being. So this poitit

is constantly exploited as an open field.. It is

admitted that up to this point the arguments and

facts are in favor of natural evolution. Rut

henceforth everything is considered possible. The
first life may have been "created," in other

words, it may have arisen without any adequate

logical reason. Now this term "create" has some-

thing peculiar about it. If T as a human being

"create" anything, there is always an afle(|Uate
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reason for it. Everybody knows that we cannot
stamp armies out of the ground, or produce a
field of com by waving our hands. The smallest
boy who whittles a wooden boat knows that ho
needs wood, knife, fingers and other things for
that purpose. And as a matter of fact our entire
practical life is permeated by this concepton oi
cause and effect, of the inter-relations of the
things which wc must and will "create". If we
apply merely this current conception of the term
"create" to the evolution of man and of life it-

self, a little clear thinking will show that it co-
incides perfectly with the course of natural de-
velopment of things from stage to stage. If wc
conceive of the fundamental forces of nature as
something which can "create" things in the way
that we do. thus creating finally man himself, we
cannot admit from our own experience any other
posfiibility for the creation of things than a" simple
and gradual procession leading step by step
through the path of natural inter-relation. The
most consistent form of Darwinism and this sort
of creation do not exclude one another in anv
way; they rather coincide completely during the
entire portion of the process. Evolution so con-
ceived is merely a logical line of creation, and
It IS the immanent logical method of creation.

But the champions of the idea that the so-called
first begmmng of life is the end of Darwinism
and the .starting point of creation, do not applv
these terms in the sense just explained. They
are th'nking of a creation for which we have tiot
the lesac proof nor experience and for which civil-
ized mankind has no explanation except that
of witchery, that is to say, an origin of things
without any causal connection, without any prem-
ise, without adequate reason. IJfe is supposed
to have arisen in its most primitnve form by a
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miracle. '^here are a great number of peot)'e

who fancy that they have rescued their entire

world-philosophy by asserting a miracle at rhig

one point. But most of them' are of the opini^>n

that they cannot accept the idea of evolution, and

the animal descent of nian from a protozoon, un-

less we admit a second miracle further up in the

scale. Just as the first life cell at the lowest end

of evoluiion is supposed to have been a miracle

without cause, so the first genuine rise of con-

sciousness, far at the top. in the first genuine

human being, is explained by a miracle, regard-

less of any logical connection with the process of

evolution. However this last speculation is ac-

tually superfluous, even from the standpoint of

those who champion tt.

In my opinion, the fundamental facts of con-

sciousness are found in every simple sensation :. 1

feel this or that impression, light or dark, pleasure

or pain; that it seems to me. is the simplest form

of "becoming conscious of anything." and this

simplest form of sensation was doubtless pos-

.^csscd by the most primitive living cell We may
oberve it in the very lowest forms of life.

Moreover, modern scientific research cannot dis-

pense with it as an inseparable qualitv of every-

thing to which we apply the term 'life." Of
course, a uni-cellular protozoon. a radiolarian or

an amoeba, does not reflect any stimuli in the

same way that the infinitely more perfected and

sensitive thought apparatus of human conscious-

ness dv)es. But these first animals nevertheless

have the basic element of this reaction in their

simplest sensation, such as avoiding light or

twitching at a touch. Such an animal feels itseli

directly as an 'I." if not consciously reflecting,

then at least intuitively- The differentiation of

sensations throughout the scale up to man is

merely a question of an infinite chain of develop- f



ment without any interruption. But if it be as-

sumed that the life of a protozoon or an amoeba,
was created by a miracle, then this same miracle

simultaneously created consciousness, and all the

rest could be left to the operation of the laws of

transformism.

The question is only whether we must admit

such a miracle even at thas very first point of de-

parture, were it only as a logical help, as a hy-

pothesis even acceptable to the inductive method
of scientific Darwinism and natural history. So
far as I am personally concerned, I wish to em-
phasize that I have endeavored most earnestly for

many years to arrive at an unbiased opinion on
thi question. I have asked myself again and

ag m whether it could not be possible to meet
>-' antagonists half way at this point, and thus

away with an unspeakably painful strife

ch is disturbing the work of civilization at the

p ent time, and at the same time to icconcile

tw parties which have, each of them, a great

nti- '»er c i worthy and absolutely honest repre-

se itive who long for an understanding of the

rica es r life. I am compelled to admit frankly

that tb* suit of all my deliberations has inevita-

bly ^ ! .u the same inexorable conclusion. The
answe was always a determined "No." And
it cannot be otherwise. Whoever is convinced of

the causal and natural evolution of man from
uni-cellular protozoa, cannot reconcile his logic

with a change of method in explaining the exist-

ence of these primitive protozoa. He cannot at

this point drop the principle of causal inter-rela-

tion on the chance of exchanging it for the prin-

ciple of miracles.

Our logical thought, which is itself based on
the principle of cause and effect, would have to

demand in that case the same miracle for its own
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method of thought ; it would have to do so to-day
in myself and en every other student of nature.

Ijut this miracle never appears to-day, and so it

must have been at the very beginnmg of things.

The miracle failed lo materialize then as it does
now.

The situation is by no means so hopeless as the

champions of mjiracles fretjuently represent it. All

attempts at other logical explanations do not fail

by any means at this point. There are quite a

number of probabilities, none of them 'in any way
miraculous, which we might discuss before we
come to the question of the origin of the primitive
protozoa. These possiibilities may contradict one
another and exclude one another, but they are
nevertheless there, and most of them furnish a

fairly firm support which we cannot pass by in

silence.

It has been said that historical life certamly
did not put in nts first appearance on the earth
at the point where torday the most ancient fossil

remains are found. It must have existed millions
of years before that time, in order to arrive at the
stage of development which meets us in these
first fossils. Now there is nothing to prevent us
from extending the term of evolution infinitely,

—

so far into the past that we arrive at a concept
which human beings are in the habit of calling

"eternity." The earth, which was present in that
eternity, could very well have harbored from
time immemorial the lowest forms of life, for in-

stance, uni-cellular amoebae or bacilli or the earl-

iest plant cells.

These primitive types reflect the result of some
special stimuli which were due to the development
of that time, and these types were then started
into a course of higher evolution leading up to

man. This theory is logical and perfectly sound.
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The living-arch cell in that case is simply an

eternal form on this globe, and we may use these

terms in the same way in which every student of

physics speaks of heat as an eternal form of uni-

versal force.

However, this idea is combated by an argu-

ment taken purely from a universally accepted

conception of geologists as to certam primitive

historical evidence in the formation of the entire

earth. There are certain valid reasons which speak

in favor of the probability that this globe was an

enormously hot and glowing body, such as the

sun is even now, and contained all of its substan-

ces in a state of white heat or gas. Many ol the

reasons on which this conception is based have

been found to be open to attack. But most oi

them still persist and are regarded as sound, and

we have to-day only a very small number of gen-

uine experts in geology who do not accept the

theory of a sunlike stage of the earth.

This conception changes our picture of life

processes. Life may be extended many rnillions

of years beyond the time of the most primitive

fossils. But finally there comes a time where the

earth is a glowing ball of the temperature of the

sun, which transforms all metals into a hot gas

and in which no amoeba can live or has ever

lived. There are plants which Hve in hot springs

and can stand a temperature of 100 degrees C
and dry spores or bacilli can endure a still higher

temperature without perishing. But it is an ab-

solutely impossible idea that an amoeba could still

Hve in a world where even water cannot exist

and where the heat keeps all elements perma-

nently in a gaseous stat*-. even iron. It is not

until the globe has cook ' sufficiently in ice-cold

space to acquire a solid crust that the first pre-

cipitations of water with living beings of the

simplest form are visible upon it. But even this
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state of affairs does not in any way jufctify the
assumption of a miracle- There arc two other
possibilities w^hich may be explained out ot na-
tural and logical conditions of existence on that
globe.

Some might ask at this point whether the most
primitive and simple forms of life may not have
immigrated and settled on the cooled globe. We
know that small and large parts of matter are
continually falling out of space upon the earth,
the so-called meteorites. Might not the germs of
life fall likewise upon our planet in the same
way? The simplest spores of bacilli, such as are
perpetually whirling through the air, would have
been sufficient to carry the germs of life for all

stages of evolution up to man on the sumace oi
the globe. The spores of such bacilli endure a
cold temperature of more than 200 degrees C.
The temperature of space will certainly not be
much lower than that, and the bacilli of this kind
also can get along for a long time without any
air, so that the space without any air between
the different planets and suns would not be an ob-
stacle to the transmission of living spores of
bacilli. It is not at all necessary to fall back on
the assumption that a meteorite, which by the
way is generally ignited by the friction of the
earth's atmosphere, must have carried the germs
of life. The earth's atmosphere may have been
"infected" directly by floating germs. buch a
conception leads finally to the idea of "eternity"
of the lowest forms of life. It would be very ea.sy
to imagine that certain spores of the simplest liv-
ingr matter are distributed throughout space from
all "etermty," the same as the dust of iron and
other elementary substances. These germs, held
in a sleeping state so long as they are drifting in
the cold atmosphere far away from air and water.

It
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would wake to genuine life and develop to a

higher form as soon as a sufl'ic.cntly cooled wi»rld

body should offer them air and water. Uut who
is going to determine by means of our limited in-

struments and the present imperfect state of our

knowledge of bacilli, the origin of every one ot

the myriad spores which are floating round us

everywhere? However, we are not at all com-

pelled to accept this one hypothesis in order to

rescue our idea of causality- There is a second

and better explanatinn which has always ha 1

some champions, but would have had still many
more if it had always been put in such a form as

is required in order to meet all crude objections.

It has lieen said that life developed at a cer

tain period, when the conditions for its rise

existed, and developed out of the so-called in-

organic dead matter in the same way in which a

certain chemical combination, say water out of

oxygen and hydrogen, or crystals, arise under
given conditions. This conception stated in this

bare form is startlingly simple. There were
enough inorganic substances on this planet, even

though in a state of white heat. Whenever a

planet cooled, all these substances passed through
certain stages of development. Water, for in-

stance, then became an inevitable product of evo-

lution. Why should not life be another product

like water, when developed also at that stage

from so-called dead matter? Many very clear

and circumspect brains have been satisfied with
this simple formulation of the theory of life, and
welcomed it as a perfectly rational solution.

While in our present historical period life comes
only from life so far as we know, it was assumed
that in those primitive days the first life rose out

of inorganic matter, and this was called "spon-

taneous generation." And it was generally con-



sidcred an open quCvStion whether such ''spon-

taneous g-encration" took place only in the begin-
ning, or whether it may have taken place in

subsequent ages, occasionally even to-day, along
with the normal mode of generation, at least

among the very lowest animated beings, though
it never has been observed. Now it cannot be
denied that this mode of solving the riddle is

neither a serious nor a convincing one. It is in-

deed simple, but so is the solution of the Gordian
knot which, according to the legend, was not

solved by a clear grasp of the question, but by
a blow of the sword. The idea of evolution re-

quires that the thing which develops must ex-

plain the cause of its development by another
thing out of which it developed- There must be
as close a relation between these two things as

there is between father and son, a deep-seated
and intimate likeness combined with an assump-
tion of differentiation through progress. Such a

relationship and likeness exist between certam
chemical and physical qualities and parts of the

living amoeba, and such simple chemical combin-
ations of so-called inorganic substances, as water,

air and the like. But there is no such likeness

in regard to the most characteristic mark of an

subjective feeling, which
in purely chemical reac-

the old and always relia-

that "sensation" cannot
"motion." It is true that

amoeba, thpt is to say.

is completely missing
tions. Here we have
ble philisophical axiom
be derived from mere
the field of sensation likewise is strictly under the

control of the law of causation and does not ad-

mit of any "miracles." Rut. for this very reason

it is never possible to derive a process of sensa-

tion from so totally different a thing as a process

of motion in phvsics and chemistry. In the chain

of cause and effect, feeling is onlv followed by
feeling and motion by motion. The place of a

i|
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link in one series is never taken by a member of

the other series. The attempt to substantiate

this statement in detail would lead too far away

from our subject. Suffice it to indicate that the

distinction between feeling and motion must be a

fundamental demand of every refined and work-

able theory of understanding. And an ignorinc:

ol this demand would carry us into a fatal laby-

rinth of ideas. It may seem at the first glance

that this statement kills the idea of "spontaneous

generation" with one blow. But this is by no

means the case.

It hits merely the crude conception of it. In

order to give it a more refined and impregnable

form, it is necessary to extend somewhat our

definition of the "inorganic." that is to say. of

nature below the first living cell- We may then

maintain our hypothesis that the first cell, the first

genuine living being, arose on this earth through

natural development, when the surface of the

globe had cooled to a certain temperature, and it

originated out of the so-called inorganic sub-

stances of the earth which had long been pres-

ent. We have only to add that these substances

had not formed any genuine living cell up to that

time, but they neverthelesss possessed in them-

selves the requirements for the generation of such

a cell at a favorable temperature. And we must

add, furthermore, that these substances pos-

sessed not only the chemical and physical ele-

ments of matter and motion out of which the

special structure of the cell could rise under g^ven

conditions, they also had a general basic element

of feeling out of which the same life of the cell

could be built. In other words, we must start

from the simple assumption that, in some way.

feeling is a basic property of all matter in the

universe, including all inorganic substances. This
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fundamental quality is not affected by any degree
of temperature, nor dependent upon it. A large
number of the clearest thinkers in the field have
arrived at this idea by A^arious roads and have
admitted it frankly. Amonef modern scientists.

I mention only Fechntr and Haeckel-

Haeckel. who has championed and popularised
this idea of "spontaneous generation" more ener-
getically than any other man. has at the same
time incessantly emphasized in various parts of

his work that he considers primitive feeling as
an essential and fundamental quality of all matter
in the universe. If this is understood, we snali

have no further difficulty in accepting the idea of

the natural evolution of life on the surface of this

globe. In this case life would simnly repre-
sent one point of aggregation, a focus of that one
faculty of nature, "feeling." It would simplv
be a product of concentration, much as the forma-
tion of the entire sun or earth represents a prod-
uct of concentration of another facultv. gravita-
tion. This product of concentration mav have
had its own peculiar chain of causation. Consid-
ering that we have found life onlv in connection
with definite chemical conditions wh'ch do not
admit of anv white heat, there 's nothing to pre-

vent us from assuming that its own laws of evo-
lution could not arise until the primitive heat of

the globe had been mitigated.

Let us also ment'on at this noint that Fechner
and more orecisely Prever. also considered the
possibility that the cell life known to us might
represent merely a product of adaptation to a

cooler atmosphere, while the concentration of

feeling in the primitive atmosphere of the sun
was conditioned on another chemical form of
adaptation useful in that other environment. Rut
in principle all this is immaterial, and we applv

n
u



the term "life" only to cell life between the staejes

of the amoeba and man. This life, at all events,

did not arise until the earth had passed the stage

of red heat. This would be the historical stage

at which the conditions became favorable for the

much discussed "spontaneous generation".

It was necessary to touch upon this rather dif-

ficult line of thought at least to this extent, be-

cause the confusion which reigns in this regard

is very general and fa^al. No one can be ol 'iged

at present to champion any one of all these

theories. But one thing at least must be ad-

mitted, we are not in such need of ideas for a

natural explanation of life that we are absolutely

compelled to seek refuge in miracles. Of course

while we are still in the field of the "natural."

we must also frankly admit on the other hand

that our actual knowledge of the fundamental

problems of life is still so incomplete at this day

that it is well to pursue our studies along many
different roads. It is quite probable that in our

further research along this line, we shall meet
many surprises and find many new theories, for

we know very little of the internal processes that

take place even in the simplest cell. There is

still a world before us which we hf.ve barelv

touched. But not all riddles lie concealed on the side

of life. W'e are also far from seeing clearly

into inorganic problems. all declarations to the

contrary notwithstanding. The simplest pro-

cesses of crystalline formation, ir which by some
internal means definite individual forms are pro-

duced, are still as dark to us, so far as their

causes and inter-relat'ons are concerned, as the

nature and origin of the living cell. The simple

mechanical process of attraction and repulsion

is sti'.l as unknown to us as the sim^^lc hin(\n<

mental process of feeling. If we deliver man at
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the boundary of primitive life on earth into thehands of these mysteries, we are merely consciouso he act that we have taken him back to the

hi; lini""' Pr'""' P^^^^'Pt've powers. Beyond

tam that the law of causation is not interrupted
at that DGundary. and we agree with the astrono-mer, who does not doubt that the law of gravi-

.
tat.on ,s still m force even in those places, whichhe cannot reach with his eyesight or his instruments'

comle!^?J' '*-i ^T^'' *^'"^ ^'"^•^ '« intimatelvconnected with the condition of our presentknowledge concerning the origin of life. To un-derstand quite logically at present all the laws ofevolution of this life involves an understandingot the first problem. We have watched the disRuises through many different forms of aiimt s

meTt iw'""""! T '''' ^^"^^^ "f '- ""oP-
3?.;.

^"'""^^ ^."'""^ '^^^'^"^^ ev^'- more im-erfect ever more simple, until they reach theuni-cellular protoj.oon. There is no^doubt thatwe have watched the general course of a gran,

iTaTch nr"'r '''' ^'^^^^-^^ ^-^' most cfn?branch of which ,s topped by man himself. Hutnow we shall naturally like to know what wa
\vLt

P?
n^, "^""'T "^ ^his development.

v\ hat con rolled and determined the laws Jgrowth and development? Why did not thrfirs

th LT""'"
'•" P^'"^'tive cell? Why did it not con-

Tl L ^'''^'^'% "o^hing but primitive cells in
a.l the mil ions of years? Whv did some of itsoffspring nse higher and higher, up to the tri-umphant summit of mankind? These questionsare certainly natural, and they are the ob ect of a1-rge part of that scientific research to which weapply the general term of Darwinism
However, this is another problem. W^e mavsubmit the course of evidence which I have out'-
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lined from man to amoeba and may still believe
that we do not know anything definite about thecompelhng motive of this development. We mav
calmly say that we know too little of the origin
anr' fundamental laws of life and cannot com-mand at present an understanding of the laws
controllmg the development of life by studyme
them directly. We may be content to watch the
finished work of those laws, the uninterrupted
Cham from amoeba to man.

If there is one who does not care to go so far
with us, he will at least emphasize that all our
theories of the nature of these laws must neces-
sarily be loose, changeable and capable of im-
provement in view of the present state of our

nv°H i^^- ll
''

r^'"^
'^^' '^'^ '« frequentlv

overlooked. We often hear it said that Darwin-ism is on the decline. It is claimed that Dar-winism IS dissolving and disintegrating into awild confusion of different opinions among the
experts and that not a stone of the original build-
ing of the principle of Darwinism will remain in
the near future. But this is sheer nonsense, so
tar as that line of facts is concerned, which we
have presented in this work, that line which con-
nects all living beings by one common descent
and locates man himself on this genealogical tree
1 hese facts are becoming daily more impregnable
and firm and we may calmly spread them among
the people as a secure acquirement of scientific
research. Hut it is true, and not at all a matter
for surprise from the standpoint of the theorv
of evolution, that there is a great difference of
opinion as to the nature of the active principle of
deve opment. The general n^istake of con-
founding this special field of research with the
whole of Darwinism may perhaps be pardonable
When vvc rememl,er that Darwin himself has
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The first archetype propagated its kind. This

offspring consisted of individuals which, for some

reason or other, were not entirely alike. They
were all individuals, differing more or less, just

as the children of some parents differ among
human beings, just as the offspring of plants

differ, and just as a brood of rabbits have dif-

ferent colors. These variations represented
either an advance or a retreat compared to the
characters of the archetype. Some of the off-

spring were superior to their parents, others
were average individuals, and still others were
inferior. Now these individuals entered into

competition with one another for the means of
life and into a struggle against the conditions

surrounding them. In other words, they entered
into the "struggle for existence." The result of

this struggle was different for different in-

dividuals. The superior type, which were best
adapted or adaptable to their environments, suc-
ceeded best in propagating their kind and in sur-

viving in the greatest number, while the average
type and those inferior to it succumbed. In this

way, only the superior breed survived and propa-
gated its kind. The offspring of this superior
type were in their turn subjected to the struggle
for existence. A selection of the fittest operated
on them as it did on their predecessors. This
continued uninterruptedly. In the course of the
various generations, continuous improvement, an
up-breeding of the type and a more and more
perfect adaption as well as fitness to survive,
naturally resulted. Furthermore, there was an-
other possibility which must be considered. A
change took place in the external conditions, sud-
denly requiring of the living beings an entirely
new adaption. In that case, it was not the
superior type developing along the line of the

St



improvement of the parent tvpe which had the
advantage, but certain individuals which departed
most widely from the parent form in a certain
direction corresponding most nearlv to the new
requirements. Take it. for instance, that the
climate changed. A plain formerlv covered with
a brownish mould was suddenlv and permanentlv
covered with snow. The brown plain had been
inhabited by brown rabbits. Up to the time of
this sudden change it was alwavs those individ-
uals of the offspring which most closelv re-
sembled in color the tint of this plain that sur-
vived in the struggle for existence; for brown
coincided with brown and was not easilv detectedby the enemies of the rabbits. Rut now white
suddenly became the best adapted color. Hence-
forth those rabbits had the greatest chance to
survive which happened to be white as a result
of individual variation. These were now nrr-
served they propagated their kind and left be-hind them a growing number of voune. whxh
continued to marry white with white. In thecourse of vears the entire rabbit nation becamewhite—an adaptation to snow.
This logic of Darwin's seems" irresistible ?olong a.s we admit that individual variations al-ways offer sufficient material for selection—In

other words, that there were alwavs a sufficientnumber of individuals following bv natural selec-
tion a line of development improving the arche-
type, and. furthermore, also a number of other
individuals varying according to special adapta-

.
Once this assumption is granted, all the rest

IS merely a mathematical problem, the mill ofevolution being forced to grind. Rut the ques-on of superior characters and individu' I varia-tions contains many de.per problems, as Darwin
99
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himself was well aware. What was it that de-

termined the number of superior individuals and
special adaptations, what was the deterniininLT

factor guaranteeing the presence of certain indivi-

dual characters in every case?

This point has been the object of incessant

discussion, and the end of it is not yet. We might
believe that the life methods of the parents them-
selves might, in a certain way. have a determin-
ing effect on the appearances of certain characters

among different people- For instance, if I am
a passionate ball player all my life, is it possible

that there may be at least one of my children

which would have inherited a talent for ba!l

playing? The explanation of the problem has
been attempted. It was declared that exercise

on the part of the parents would always serve

to pave the way for inclinations of the children

along the same line. The logical outcome of

this argument is a position which had been aimed
at long before Darwin by Lamarck. In the last

analysis, the selection in the struggle for ex-

istence might be entirely eliminated so far as

the pure intensification of hereditary tendencies
is concerned, and all specially adapted children

could be considered as the outcome of special

characters acquired by the parents through spe-

cial exercise. Apart from the fact that this

cxplani^Jon does not explain some other things

and is not satisfactory to us in a good many
other respects, for instance, when we are called

upon to explain how exercise should be able to

heighten or change the color of brown rabbits,

there is one great difficulty which is not met by
this theorv. It has been denied that characters

acquired by the parents through exercise could
ever be transmitted to offspring. If I play ball

fpr thirty years and all my muscles and nerves
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are perfectly trained f„r that purpose, and if atthe end of that time I propagate my kind, it in

''u^^?ru
*° ^^ impossible that a child then bornshould be more predisposed in its bodilv structureor ball playmg: then any other child: AugustWeisman earned this doubt to its extreme Itcannot be said that he has made his point'. Buthis ob|eotions have at least demonstrated thateven the simplest facts are at present verv hanl

Hn JoT T7 r^'^""'''-
^" ^""»her <lir'ection.

nrT.- ?^' •'"' ^"^"^Pte^J t" sl'ow that theformation of varieties, superior types and talents.
IS far more extensive than Darwin ever sus-
pected, no matter what their cause mav be DeVnes thmks that there is a great periodicalproc-

vMth the Simple and minute variations of the off-
sprms: of any species, and this j^reater processdevelops an enormous number of new forms.

th ^l.r
"^^'', ^"', ^'^''^^^"ce then selects fromthis large number those of less value for the time

sneX
^"^/^•"^'"-t^'^ them, and the survivingspecies will appear as perfectly new ones This|dea. the so-called 'Mutation^ Theorv." has nobeen sufficiently explained, although 'it is doub^less a very important suggestion.

The opinions of the scientists are still divided

Z;T r^f'"''
'\'^'''- ^^'^^"^^ there are evi-M ^ll J'T''

"^"^^ ^"^' "^^"•^1 possibilities

nirwJn A ' ^^ ''•''""'^ problems suggested hv

11

J

I
'•' ?"'r

^'^'*''''" that the problems o'fthe means bv which variations are brought about

ma'n vJt''' '"^fr^^"^^
^°^ '''' d^esceni ofman but these problems run parallel to the

tZ IZ ""^
f"'""' Y'^'"^

^^^ ^^^^'^ discussed in
this little volume, and it is not necessarv to waitor an explanation of those ulterior questionsnor to substantiate the claims here set forth.

101



In regard to all these researche.H, we meet at

present a temporary limit to our perceptions and
understandingf. but this does not prevent us from
enjoying the results of the studies which we have
carried to success within the present field of ac-

quired knowledge.

The question of the descent of man belongs to

one of the fields which ai thoroughly conquered
by science, and neither complaints nor doubt>

can alter this fact. There is nothing more i . do
but to meet these things bravely. Human beings

ever remain what they are. No one can rob

them of their nature. .^11 our ideals likewise

remain undisturbed. Whoever feels within him
self the force of a deep spiritual life, the livincf

breath of nature will not be wrecked by the fact

that his ancestor did not only wear a rough and
hairy animal skin as a protection for his naked
shoulders, so and so many years ago, but also at

a certain period previous to that w^ore an animal
skin grown fast to his own body- Poetry did not
die when it became known that it is not the sun
which actually rises in the east, but the earth

wl -ch revolves towards it. Genuine religious

feeling is truly something very human, using
these terms in their very widest and sublimest
meming, and a cold fact from the history of hii-

mai! evolution cannot dampen this spirit. It is

a triumph of modern human powers that we can
resurrect the past from the tombs of millions of

years. That is v'hat makes those ancient pic-

tures so inspiring. But v/e should not be worthv
of this triumph if we did not have the strength
to dominate the spirits of the past with the calm-
ness of a master who can look at them serenely
and say: "You are of the past a.nd the strutjgles

of the past belong to you; but I am, and above me
are my stars."
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