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PREFACE.

If one object more than any other has exercised a controlling influence over my
thoughts and motives in the preparation of this volume, it has been to throw, if possible,
some new light from a philosophical and scientific standpoint upon the problem of
man’s conscious and substantial existence beyond the present life.

Aware of the almost numberless books which have appeared from time to time
during the last hundred years with this object partially or wholly in view, I still could
not help feeling that the subject had not yet become exhausted. The impression
seemed to fasten itself upon me that whether or not I should succeed in finding a single
grain of additional golden truth, there nevertheless remained hidden beneath the scoria
and rubble of the scientific investigations which are now agitating the minds of ad-
vanced thinkers, undreamt-of lodes of precious evidence, favoring, if not absolutely
demonstrating, a future state of being,—while in no department of philosophical or
biological research were such stores of evidence likely to be discovered so richly de-
posited as in that which includes the great and complicated problems raised by
Modern Evolution. ’

It is a fact which thoughtful minds can not fail to recognize, that no philosophical
theory in any way related to man's origin or destiny, or which in any degree involves
man as a sentient and intellectual being, has ever so suddenly sprung into popular
favor or taken such general possession of all classes of scientific thinkers as this
modern crusade against religion popularly known as Darwinism.

I therefore felt, after years of reading and thoughtful study and after carefully
considering the true basis on which this theory rests, that no line of philosophical,
metaphysical, or physiological discussion, could possibly furnish so varied an oppor-
tunity as this for directly and indirectly unfolding any new ideas I might have hit upon
during my investigations bearing on this question of all questions—Are we destined to
live after this earthly pilgrimage is ended, or is conscious existence eternally blotted
out at death?

Whatever scientific or philosophical discussions, therefore, may be found incident-
ally woven into this book, they will prove to have an indirect if not a direct bearing on
this unparalleled problem of man’s perpetual existence. Many of the subjects intro-
duced and much of the reasoning concerning them will no doubt at first strike the
reader as irrelevant to this central and paramount question of a future life; yet still, if
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the arguments are followed out to their legitimate aim and culmination, they will be
seen to tend toward the predominant thought that all things in Nature which exist
or can form the basis of a concept are really substantial entities, whether they are
the so-called principles or forces of Nature or the atoms of corporeal bodies, even
extending to the /ife and mental powers of every sentient organism, from the highest
to the lowest. And since science has determined that no substance in the universe
can be annihilated, there must -therefore be deduced a scientific basis for the im-
mortality of the soul if the life and mind should be conclusively shown to be sub-
stantial entities.

It matters not, therefore, what analogical questions or facts of science may come
before the reader in the preliminary chapters of this book, such as those relating
to the substantial or entitative nature of Sound, Light, Heat, Gravitation, Electricity,
Magnetism, Odor, Air, &c., they have one intrinsic and paramount object constantly
in view, and that is, to insensibly but surely prepare the way for an intelligent con-
viction in the mind of the reader that the present life can not, in the very nature

and fitness of things, be all there is of us or for us.

In view of this matchless consummation, I now venture the assertion that the reader

will find, ere he finishes this volume, numerous scientific proofs which may be fairly
classed as demonstrati.ve, showing that the life and mental powers are as really sub-
stantial entities, though intangible to the physical senses, as are the blood, bone,
and muscle, constituting our corporeal organisms.

A writer in the North American Review (Thomas Hitchcock), after showing the
entire reasonableness of the ‘substantial nature of the soul, calls upon scientists for
the physiological and psychological facts which shall demonstrate it, and truly adds:
“Certainly, the achievements of science, of which we boast so much, are worth but
little if they can not aid us to solve this problem.” The facts thus called for are to
be found in this volume, though they were written and in type months before the
article referred to appeared in the Review. .

For many years I have had incessantly before me, as the crowning ambition and
culminating triun;lph of my earthly existence, this one superlative achievement,
namely, to add a few rationally scientific reasons, hitherto undiscovered, which should
go to render a future conscious state of being for man clearly probable, aside from
and in addition to theological considerations, and thus bring the certitude of immor-
tality so far into accord with the settled principles of philosophy and science—making
it so harmonious and consistent with the current modes of thought—as to command
the attention and respect of advanced thinkers and investigators in whatever depart-
ment of scientific research.

To accomplish so grand a work as this, I saw plainly that, first of all, the complete
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overthrow of evolution, by the destruction of the main arguments on which it rests,
had become an absolute necessity; for so long as naturalists can triumphantly point
to one of their leading scientific facts or physiological phenomena which has not been
fairly wrenched from the grasp of evolution, so long will all scientific evidence of
man's intrinsic susceptibility of and. primordial adaptivity to an immortal state of
being have with them but the weight of a provisional hypothesis.

Prior, however, to undertaking the task of breaking through the entrenched works
of the evolutionist, and in order to prepare the reader for placing the proper estimate
upon these so-called scientific theories which assume to overthrow religion,—such,
for example, as Mr. Darwin’s doctrine of man’s development from the monkey,—
I resolved, as an example of what might be expected in the future, to attempt the
overthrow of one of the universally accepted theories of science,—a theory which
has never been called in question by any writer on the subject, and one which is
considered to-day by all scientists as firmly established as the Copernican Theory
of Astronomy, or as little to be doubted as the law of gravitation, namely, the Wave-
Theory of Sound, out of which has been developed the Undulatory Theory of Light
and the more recently constructed theory of Heat as a Mcde of Motion.

In this seemingly preposterous and hazardous attempt I was necessarily compelled
to undertake the additional task of reviewing no less an authority than Professor
Tyndall (the ablest and most popular exponent of the sound-theory now living),
and of thus demonstrating the complete unreliability and defenselessness of the
scientific opinions and statements of one of the most aggressive advocates of modern
evolution, even when treating on the simplest facts of science and making the most
ordinary philosophical deductions.

If I have succeeded in this attempt, and if the wave-theory of sound has had
to succumb fairly to the arguments brought against it, in defiance of the supposed
facts and demonstrations published to the world by this highest living authority, then
the reader may justly discount evolution in advance as having no sort of claim on
the belief of mankind based on the ground of scientific authority.

I had, moreover, another and distinct object in view in attempting to break down
and revolutionize the current sound-theory, as the reader will frequently observe
coming to the surface, and that was this: If the wave-theory of sound is really a
fallacy in science, then nothing remains to be accepted but the hypothesis that sound
consists of corpuscular emissions and is therefore a substantial entity, as much so as
is air or odor; and if sound is thus absolutely proved to be a substance, there can
not be the shadow of a scientific objection raised agailm; the substantial or entitative
nature of life and the mental powers.

In that portion of this work relating directly to the review of Mr. Darwin’s
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theory of transmutation, I have sought primarily to present the arguments in oppo-
sition to evolution, spontaneous generation, &c., in such concise and simple language
as to make every question discussed at once understood by the most ordinary reader.
In seeking to avoid circumlocution, I may have sometimes gone to the extreme the
other way; and in aiming at directness of results by dealing with and massing solid
and naked facts, may have occasionally hurled too abruptly the monstrous incon-
sistencies of the doctrine into the teeth of evolution. Whatever apparent want of
courtesy certain passages may have at times betrayed, nothiﬁg but the kindest of
feelings and highest personal and professional regard for the great authors I have
had occasion to review, coupled with an earnest desire to rivet the truth and force
of my arguments upon the memory of the reader, has had the slightest influence
in dictating the tone of such occasional paragraphs.

I have therefore made it my leading object to conduct the discussion and con-
dense the arguments against the theory of man’s descent by transmutation from
lower animals in such a manner that the most superficial reader shall hereafter have
the weapbns at hand to meet with irresistible effect even the acknowledged cham-
pions of the system, if need be, and thus put a check to its progress where most
required.

With what success the following pages shall have carried out this programme,
and to what extent they may in the future accomplish the result intimated, the
reader must judge after he has perused the volume. It need only be added that
the work is frankly offered to the public as an imperfect and humble contribution
to what is believed to be the cause of true scientific knowledge, by

THE AUTHOR.
NEw YORK, June 1, 1877.



PREFACE TO THE REVISED EDITION. -

Since the early edition of this book was
published, partly in meter, the author has
had an abundant reason to become satis-
fied that the metrical form of the argu-
ment was a mistake, so far, at least, as the
general reading public is concerned. With-
out disparagement of the force of the
arguments thus rhythmically composed,
their appropriateness for critical discus-
gions, such as those involved in the inves-
tigation of evolution, materialism, ete., can
be justly questioned. This mistake, how-
ever, which has forced the present revision,
was not without its value, since it has given
the author occasion to reconsider the en-
tire subject, take advantage of the more
recently developed phases of the questions
discussed, and to incorporate into his re-
views criticisms of fresh scientific re-
searches, particularly those just brought
out in Prof. Haeckel's masterly work en-
titled, The Evolution of Man, examined in
the seventh chapter of this book. Many
other things contsined in the re-written
chapters, and necessary to the completeness
of the general argument of the work, have
been called forth by recent literature on
these subjects, and consequently could not
have been so effectively discussed by the
author at the time the book was orig-
inally written.

A demand is beginning fo be felt
throughout Christendom, particularly
among the reading and thinking laity, no
less than the clergy—for a book on evolu-
tion and kindred materialistic questions,
suitable for the common reader, and which
shall, by unmistakable arguments, lay the
ax at the very root of the tree of descent
with blows that can neither be parried nor
resisted. It is seriously believed that no-
thing less than such heroic treatment,
without temporizing with evolution or
apologizing for its possible truth under

any view of pptural science, can meet the
vii

exigencies of these aggressive theories, ot
cause the masses of students in our col-
leges and universities to pause and reflect
before making their final decision against
the claims of religion. In a word, it is
felt that a bcok on this subject is impera-
tively needed that not only shall explain
every scientific fact upon which these
modern doctrines are based, but shall turn
such facts, when fairly interpreted, directly
against the doctrines thus opposed. Only
such treatment of the subject, in opposi-
tion to the carping and quibbling tendency
of so-called modern science, and the com-
promising policy of many of the clergy,
will have any force in checking the advance
of evolution even into the pulpits of our
most enlightened evangelical churches
Let the reader, who doubts the danger
here intimated, read the introductory
chapter of this book, and he will be con-
vinced that we are rapidly approaching a
common ground on which all essential dis-
tinction between evolution and religion, or
even between sponlaneous generation and
God’s creative, intelligent intervention is
about to be obliterated by this temporiz-
ing surrender to so-called science on the
part of the most learned divines in our
land.

As an evidence of the existence of
these Jangers, there appeared recently in
the New York Sun (April 18, 1880,) an
editorial article containing this paragraph:

“To these ideas, and to this philosophy, aswe
have said, the clergy, learned and pious as they
are, scem almost indifferent. No effort is made
to confront them and drive them from the field

by clearer demonstration, more solid learning,
and superior force.”

To this statement a writer, replies as
follows :

‘“ The reason why the clergy do not do this is
because they cannot. Before the Napoleonic
charges of Huxley and Tyndall and Spencer,
even, the clergy might have rallied, but their
armies are disbanding in the face of the storming
party.
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‘Whether this book shall constitute the
rallying cry that shall give courage to the
straggling and retreating armies of Israel;
—whether it shall prove to be a work
worthy to be read and circulated by all
opponents of these modern scientific doc-
trines—is not for the author to say. He
may say, however, that the accomplishment
of this object, in writing the book, has
been his aim, and to which end he has
labored with all the energy and resources
at his command. Imperfectly, in many
respects, the work has been done, he ad-
mits ; but if singleness and intensity of
purpose can condone for defects in the
mgpnner of execution, he may hope that the
general tendency of his book will be in the
interests of religion and true science.

In the reviews which have appeared in
the religious press, of the early edition,
some cxceptions have becn taken, in notic-
ing the part on Sound, to the personally
severe criticisms of Prof. Tyndall’s experi-
ments, in which his intelligence in scientific
matters is called in question. While the
author sincerely thanks Lis reviewers for
these just criticisms of his language and
style, and for which he now apologizes
(though he has not time, at present, to re-
construct that portion of the book), he
nevertheless enjoys the consclation of find-
ing himself in the excellent company of no
less an authority than Prof. Tyndall him-
self, as witness his reply to Dr. Bastian on
Spontaneous Generation, in which he un-
equivocally pronounces his opponent an
ignoramus, and I think proves it. The
author also enjoys, in this respect, the com-
pany of some of our most eminent divines
who, in criticising the views of these same
scientific authorities, do not hesitate to
point out mistakes, and call things by their
right names. Instance the Reply to Tyn-
dall by Rev. Dr. McCosh, president of the
College of New Jersey, from which I quote
a single specimen : '

“ Eminent as he [Tyndall] is as a scientist,
there is no proof that he hasstudied philosophy.”
““He talks of Empedocles ‘ noticing this gap in
the doctrine of Democritus,’ whereas every tyro in

hilosophy knows that Empedocles comes befure
p.Democritm.” Reply to Tyndall, page 4.

Preface to the Revised Edition.

This reads very much like some of the
severest remarks in Evolution of Sound,
and for which no doubt the Doctor will
follow the exzmple here set and apologize
when he comes to revise his book. My
general rejection of standard scientific
text-books, as unreligble authority, would
seem at first sight unwarranted if not al-
most preposterous ; yet I am indorsed in
every word I have said upon that subject
by no less an authority than the careful
physical investigator and remowned in-
ventor, Mr. Edison, as given in the New
York Herald of Dec. 81, 1879. I quote a
few of his caustic but truthful denuncia-
tions :

‘“ They [the text-books] are mostly misleading.
I get mad with myself when I think I have be-
lieved what was so learnedly set out in them.
There are more frouds in science than any where
else. : ake & whole pile of them that I
can name and you will find uncertainty ¢f not
tmposition in half of what they state as scientific
truth. They have time and again set down ex-
periments as done by them, curious out-of-the-wa
experiments, that they never did. and upon whick
they have founded so-called scientific truths. I
have been thrown off my track often by them,
and for months at a time. You see a great name
and you believe in it. Try the experiment your-
self and you find the result altogether different.
. . . [Itell you I'd rather know nothing about
a thing in science, nine times out of ten, than
what the books would tell me—for practical pur-
poses, for applied science, the best science, the
only science, I'd rather take the thing up and go
through with it myself. 1'd find out more about
it than any one could tell me, and I'd be sure of
what I knew. That’s the thing. Professor this
or that will controvert you out of the books, and
prove out of the books that it can’t be so, though
you have it right in the hollow of your hand all
the time and could break his spectacles with it.”

Nothing severer than this, against the
reliability of scientific authority, can be
found in any part of this book.

I will only add that should the clergy
and public-spirited laity of the country,
upon a careful examination of the argu-
ments of this book, regarid them as useful
in driving back the.now dangerous tide of
evolution and materialism, I respectfully
solicit their cooperation in extending the
circulation of the work, as my own services
have so far been given to the cause without
money and without price.

Tae AvuTHOR.
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Caar. VI,

thus “contravene it”! As a proof, look at
his effort to put the “smoke of brown
paper” into “one end” of his tin tube, so
that no “puff” should be ejected from the
other end on clapping the books, when it
would have cost less care, at least, to fill
the whole tube by elevating its small end,
and thus to have shattered his experiment!
(See page 270,and onward.) The absolute
annihilation of a “desire for anything but
the truth” did not seem to apply to this
case, and clearly demonstrates that the
experimenter was not a “#rue physical
philosopher,” according to his own defini-
tion, or he would not have “shirked the
labor” of filling the whole tube, and thus
have rested “content with an snference”
when an “experiment” was at hand to
“contravene” the hypothesis!

These animadversions may seem un-
kindly severe; but,as a “true physical phi-
losopher,” I dare not “ignore” nor “shirk"”
the responsibility of exposing such unre-
liability in the discussion of scientific phe-
nomena. I am forced, in truth, to assert
that no careful and competent observer
can fail to be astonished, on reading Pro-
fessor Tyndall's various scientific works,
at the continual recurrence of the most
glaring inaccuracies everywhere visible.
I open accidentally, as an illustration, to
page 49 of his Lectures on Sound, and see
this prominent “law’’ announced:—

*“To produce a musical sound we must have a
body which wibrates with the unerring regularity
of the pendulum.”

Yet a more erroneous proposition was
never penned in a scientific work, since it
can be shown that a highly “musical sound”
may be produced, in which no two of its
vibrations are of the same periodicity! To
make sure that the above statement was
not a slip of the pen, he repeats it on the
next page in even stronger and more ex-
plicit language. He seems to do this to
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impress it upon the reader, that, under na
circumstances, can there be an exception
to the rule:—

““The only condition necessary to the productien
of a musical sound is that the pulses should succeed
each other in the same interval of time,” or, as be-
fore expressed, ‘‘with the unerring regularity of the
pendulum.”

The fallacy of this carefully reiterated
law can be shown in a single sentence.
The motion of a pendulum, as every one
knows, is perfectly fsockronous; that is, it
oscillates with exactly the same periodic
intervals, when once started, from its long-
est to its shortest swings, or until it settles
entirely to rest; whereas, the most “mu-
sical” of all the sounds produced in an
orchestra, as every musician is aware, are
the s/iding tones of the wiolin or violoncello,
in which no two vibrations are of the same
periodicity, and hence are the very oppo-
site of isochronous or pendulous, as to in-
tervals of time!

But why spend time in pointing out and
criticising the philosophical views of a
writer who tacitly admits himself not to
be a “true physical philosopher,” by not
conforming to the requisites he has him-
self prescribed? :

While thousands of scientific students
are to-day ready to accept almost any
proposition relating to the advanced the-
ories of the time, if they only know it to
have the indorsement of Professor Tyndall,
I declare to the reader,upon my conscien-
tious conviction, that, from the evidence
of the quotations in these pages alone, it
would be a safe general rule to reject, as
probably fallacious, any scientific theory
of which he might have become a prom-
inent champion. Of course there are ex-
ceptions to most general rules,and it would
be strange if even a uniform tendency to
inaccuracy should not occasionally diverge
into the truth.

I might continue these direct and dam



314

aging quotations ad /iditum, had I space,
as there is not an instance in this whole
course of lectures on Sound, where the truth
of the wave-theory is directly involved in the
explanation, which could not be equally
turned against the lecturer and made to
militate against the current hypothesis of
sound. But the fatal instances already
given are a sufficient illustration of the
blinding influence of a false theory in
leading the greatest intellects into error,
even on the simplest questions of fact,
And here I feel compelled to say that it
has been extremely unpleasant, and even
embarrassing,though a moral and scientific
necessity in my case, as explained in the
preface, to be forced to take issue with
such unqualified antagonism with so emi-
nent a scientist, especially on simple ques-
tions of veracity and fact,—such as those
concerning two unison forks sounding half
a wave-length apart, and the acoustical
effects of the Konig instrument,—ques-
. tions in regard to which the possibility
of being in error is so utterly unneces-
sary that it is difficult to conceive of any-
thing short of an unpardonable want of
information, which could have superin-
duced such reckless assumptions and such
erroneous statements. Yet this very ex-

planation of the engraving just reproduced -

from his book, and this action of two uni-
son forks in abolishing each other’s sound
when placed half a wave-length apart, are
but the legitimate fruits of the wave-theory,
being no more foundationless than any
other part of the hypothesis, and no less
conspicuously and distinctly inculcated by
every other writer on Sound, in proportion
to his ability, than by this physicist.
However, it must be regarded as a mat-
ter of congratulation to the scientific world,
as well as to the general public, that this
great authority has narrowed down the
whole question as to the truth or falsity of
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the wave-theory of sound to a few simple
and representative questions of fact,which
need not depend for a single day on any
man'’s veracity or scientific standing. For
example, this single representative ques-.
tion of “interference” between air-waves,
in which the whole wave-hypothesis is in-
trinsically involved, namely, whether two
unison forks,or other instruments, if sound-
ed half a wave-length apart, with the ear
stationed in line, can be heard the same
as in any other position, must absolutely
settle the whole undulatory problem, now
and forever. Jf they can be heard the same
in that as in any other position, which the
whole world knows to be a fact, then the
u'azve-llu'wy JSalls to picces, and with it falls
Professor Tyndall as a scientist!

It may seem unduly severe thus to select
out for a target the scientific reputation of °
one physicist, who is but equally involved
with others who have written en the sul- |
ject of sound. But, in determining the |
basis of my arguments against the undu- J
latory theory, I was compelled to choose 1
for my principal antagonist a strictly rcp-
resentative English authority to quoe J
from, that my review, after being com- 1
-pleted, might not fall flat from not ha\mg
touched the bottom facts of the hypothesis 1
or from having failed to grapple with the |
“highest living authority.” I therefore
selected Professor Tyndall (in connection
with Professor Helmholtz, the represent-
ative German, and Professor Mayer, th
highest American authority), recognizd
by the civilized world as the most emk
nently popular exponent of these variows
scientific theories,— particularly that d
sound,—and whose lectures on the sib*
ject, from which my citations are made
have been translated into all the leading
languages of Europe. If, therefore, b
has fallen the fated victim upon the ali
of progressive truth, to appease the writ
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Reply fo Professor Brockell.

To a physicist T would not need to waste a single
line in proving thar, in accordance with the current
theory, the organ-tone named must pass through
iron by means of these stupendous undulations
more than a thousand feet long, as measwred from
the center of one condensation or crest to the center
of another. A professor of physical science knows
that it is so, unless he has shut his eyes to the un-
avoidable absurdities which are the legitimate con-
sequences of this theory. Dut to students who are
*not au fait in the science of acoustics” or who
are not read up in the mysteries of this mathemat-
ically formulaled hypothesis, it may not be so plain,
It shall therefore be proved in a single paragraph.

If we divide the distance sound travels in a sec-
ond by the number of vibrations any sounding body
makes in a second, we of course determine the
wave-lengths of that or of any other sound of a
ﬁiven pitch, since the pitch of any tone is caused

y the number of vibrtiaons of the sounding body
in a second which produces it,—while, according
to the theory, each vibration sends off a wave,
whether in air, water, iron, or whatever other con-
ducting medium. Now, as sound travels in air, at
60 degrees Fahrenheit, 1120 feet in a second, and
seventeen times swifter in iron, it must therefore
have a velocity in iron of 19,040 feet in a second,
which, divideg by 16, the number of vibrations of
this low organ-tone in a second, shows the wave-
lengths, of a sound of that pitch in iron to be eleven
Aundred and ninety feet from crest lo crest, as just
stated, and as any one can verify. This is a fair
specimen of the beautiful theory I have the ronor
of opposing !

But the most startling feature of this ** scientific”
hypothesis remains to be stated. It presents us
with the anomaly of iron wundulations —actual
waves—nearly twelve hundred feet long from crest
to crest, but without an emplitude or depth of fur-
1o of even the one millionth of a hair's breadth!
One would really think that a professor of physical
science, competent to retain a chair in a respect-
able college, would be ashamed to have the stu-
dents know that be was capable of believing in a
theory which involves and necessarily teaches such
a monstrous impossibility as that a certain sound
passes through ircn in actual waves or undulations
eleven hundred and ninety feet from crest to crest,
and then stultify himself and the theory by admit-
ting, as he is forced to do, that such stupendous
undulations—four times the size of the largest ocean
billows—are devoid of all amplitude, the only thin
that constitutes an undulation! Surely such al)surcgl
nonentities as these can not be called ** waves,”

accept the lar’ hypothesis, believing it possible
that some mid!le ground might be discov . 1say this
much in vindication of myself, and will add, that if Prof.
Spice now claims to believe in the scientific correctness of
the wave. of sound, and that my arguments against
it are fallacious, he has an excellent opportunit; of setting
the public right by meeting the author of The £t

Sound, face to face, before a New York or Brooklyn audi-
ence, in a friendly discnssion of the whole question. As
he is a professional and public lecturer on acoustics, of
considerable celebrity, he must be competent to sustain
the theory if it 1s defensible at all,and hence the public in-
vitation thus given is entirely legitimate. whether he is
disposed to t 1t or not. Should he decline to join me
in an open ventilation of this subject as here intimated,
teachers, as well as students of science, will be able to ap-
preciate the force and value of his denials, or even of his
public expositions of the wave-theory.

A. Wirorp Hart,
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for, in the name of Webster’s Dictionary, what is
a wave with the amplitude left out ?

In concluding this part of the inquiry, I now ask
intelligent, common sense, thinking men, to tell me
if such hypothetic philosophical monstrosities as
these iron undulations without amplitude, can be
scientifically or rationally called *‘awawves 7 If not,
then sound manifestly travels through #7071 by some
other law than wave-motion,; and if through iron
then through ai7, since, as just remarked, even
Prof. Brockett, with all his ** hardihood,” would
not venture to claim two distinct principles of
sonorous propagation through different substanccs,
lest hemight thereby involve his ‘* mathematically”
formulated theory in the necessity of accounting
for a separate mode of travel for every known sub-
stance,

I now come directly to the consideration of Prof.
Brockett's criticisms, in the course of which I have
promised to produce positizve groof that air-waves
sent off by the motion of a tuning-fork’s prong can
not, in the nature of things, travel any faster than
can the air-waves sent off from a fu#, or even fiom
a stick of the same size as the prong, and moving
through the air with the same velocity ; and, in
doing so, I will of course shatter the wave-theory
of sound, since there can, in that event, be no air-
waves corresponding in velocity 1o sound-pulses.
I ask you to carefully note the fcllowing considera-
tions,

In Evolution of Sound 1 make the assertion, and
claim to have established its tiuth by many illus-
trations, that it is not possible for even the most
skillful advocate of the current theory of sound to
touch the hypothesis with his pen and writea single
page in explanation of its details without being
forced into self-contradictions, not frcm any fault
of his intellect or education, but alone-frcm the
inherent absurdity of the theory, based, as it 1s,
upon laws and principles in conflict with Natwe
and with one another.

I will give an illustration of the truthfulness of
this charge by proving that Prof. Brockett, even in
this short review, has been compelled not only to
contradict himeelf several times and in several dif-
ferent ways, but to flatly contradict Tyndall, Helm-
holtz, and every acoustician who has written on
sound. This seems like a serious charge, but I will
make every word of it good by quoting his own
language.

Here is a self-contradiction which is entirely
fatal to his theory. He admits that the aggregate
rate of travel of the prong of a tuning-foik is only
eight inches in a second. These are his words: ** It
is true that the prong of the fork moves only eight
inches in the aggregate in a second.” Then put
this statement along with another, as follows: *‘Only
instantancous pulses will compress the air suddenly,
and constitute a sound-wave,” and it will tzke but
a moment to point out the flattest possible self-
contradiction. First, we must know, from his own
use of the word, what meaning he attaches to
*“pulse.” He evidently does not mean the repeated
starts and sfops of the prong while vibrating, but its
actual motion while traveling, after starting and
Defore stopping. We have positive proof that this
is his meaning, because he calls the movement of a
fan through a single sweep of seven feeta *‘pulse.”
Note his words: ** Is not one pulse of seven feet per
second slow motion ?”* Then, as the ** pulse " of the
fan s its actual travel ** seven feet,” and has nothing
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Reply to Professor Brockett.

on the air than if it moved seven feel at L same
raie of velocity !

I believe I am fully justified in the assertion that
Prof. Brockett has not read the book at all ** care-
fully,” or more than merely glanced at it ** here-
and there ;” for, if he had réad it, why does he go
into an explanation to convince you that I deny
the possibility of compressing the air, and thereby
generating heat? He assures you that *‘with a
piece of apparatus belonging to the colleze " he
can compress the air so as to ignite tinder. Yot
he must have been aware, had he read the book,
that you knew all about this matter, which was
fully explained and admitted in Evolution of Sound,
in which I showed that amadou could be ignited
by heat thus geunerated. Then he adds: *‘Yet
Wilford has the hardihood to use ridiculous phrases
in alluding to these condensations and rarefactions
as if they had no existence in fact."

Now, I protest that if this critic really read the
book and was honest in making this statement, he
is entirely incapable of understanding what he
reads. I carefully explained the principle, and
showed how the air could be condensed and rare-
fied, thus producing heat and cold, by the action
of a piston in a tube, ahd made an elaborate esti-
mate of the mechanical force it would take to con-
dense a given quantity of air sufficiently to generate
tae heat required by the wave-theory, according to
the estimate of Laplace. My *ridiculous phrases,”
therefore, were employed in exposing the ** ridicu-
lous” idca that a locust by stridulating, or moving
itslegs across the nervares of its wings, could exert
enough mechanical force or pneumatic pressure to
condense the four cubic miles of air throughout
which its sound was heard, and thereby generate
hzat sufficient to aid *‘ one-sixth ” to the velocity
of its sound, as the wave-theory imperatively re-
quires ! Why did not Prof. Brockett find it con-
venient to sce this arzument if he had really read
the book ** carefully ?” It seems tq have been
more in accordance with the object he evidently
had in view to utterly ignore a dozen just such un-
answerable aryuments as this ; and, in lieu of it, to
accuse me of using *ridiculous phrases” about
the philosophical experiment of compressing and
heating the air, so well understood by all scientific
students. Is this a specimen of that fairness and
that paramount desire for nothing but the truth, of
which professors of physical science so constantly
boast? And in contrast with this manifest skulk-
ing of the main difficulties, I ask any reader of my
treatise on sound to point to a single consideration
referred to by writers to favor the idea of wave-
mption, that is not fairly and squarely attacked,
without showing the slighest disposition to evade
or dodge the force of the arguments used.

Had Prof. Brockett done nothing else in his
entire review but take up that one argument based
on the stridulation of the locust, and had he tried
to show how it was possible for an insect by mov-
ing its legs to compress and heat four cubic miles
of air, and thus add * one-sixth” to the velocity of
its sound, while actually exerting a mechanical
force sufficient to shake 2,000,000,000 tons of tyin-
ganic membranes, as so clearly shown to be taught

y the wave-theory of sound, it would have been
vastly more creditable to him as a candid sgientific
investigator than deliberately to ignore it by mis-
representing the author he reviews.

I now come to another positive proof, growing
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directly out of Prof. Brockett’s admissions, that the
air-waves sent off by a vibrating tuning-fork do not
constitute its sound pulses,—an argument, by the
way, against the undulatory theory, which admits
of no kind of reply ; and if Prof. Brockett thinks
differently he is at perfect liberty to try his hand
at it. To prepare for this evidence, I will first
quote his exact language :— .

** His fan, with the ‘one-man power,’ can only
disturb the air, and can not produce a sound-wave,
because it (the fan) is not elastic ; and, if it were,
even his ‘one-man power,’ without the aid of m:-
chinery, would not be able to give the requisite ve-
bocity to produce a sound-wave.”

Before framing my argument, however, on this
fatal admission, I wish again to refer to his incor-
rect use of words. Throughout this review hc
uses the phrase *‘ clastic body " for sonorous body ;
and in the most absurd manner denies that a fan
is **elastic,” when any one knows that a fan may
be even many times more elastic than the stiif
prong of a tuning-fork, or a bell. He evidently
meant that a fan was not somorous. A piece of
caontchouc or soft rubber is one of the most elastic
bodies in existence ; but I ncver heard of it being
remarkably sonorous. 7This outlandish employment
of a common and familiar word, and in a way en-
tirely foreign to its signification as given in any
dictionary, is certainly refreshing, coming from one
of the leading chairs of a first-class college.

But the admission to which I refer, in the quota-
tion just made, and which contradicts all the Pro-
fessor has tried to inculcate in this feview is, that
with the aid of *“machinery ” attached to the fun
its air-waves might be driven off with éncreased ve-
Jocity, and thus come nearer constituting sound-
waves, than if the fan was propelled by ** one-man
power,” as in my experiment. The principle thus
admitied is evidently correct, as any one can soon
determine, and as I ascertained in my experiment,
namely, that the air-waves sent off by swinging the
fan 1o and fro traveled with a velocity in proportion
to the force applied in operating the fan. If the
fan was movetf with little force the air-disturbances
would travel sluggishly; butif the fan wasoperated
vigorously, with the full strength of my arm, the
waves would naturally make headway through the
air with increased velocity; and consequently Prof,
Brockett is right in assuming that if the fan were
operated by powerful ‘‘ machinery ”* the waves gen-
erated would necessarily travel with much greater
velocity. Since, therefore, he admits this principle
to be correct, he thereby acknowledges the wave-
theory of sound to be false from root to branch; for
that theory teaches, as every one knows, that air.
waves, sent off from a tuning-fork whose feeble
motions a single hair will check, travel with exactly
the same velocity as do the waves driven from a
powerful steam siven,or fog-horn, operated by the
‘‘ machinery ” of a twenty horse-power engine!
Thus, again, by one of the inevitable self-contra-
dictions inseparable from the theory, the whole
hypothesis is destroyed ; for all know, that while
air-waves will travel with greater velocity if greater
force be applied in driving them off, every sound
travels with one uniform velocity in air, whether
it be the feeble sound produced by a musquito’s
wing, or the thundering report of a fifteen inch
Krupp gun!

My learned reviewer, therefore, by the cleverest
blander imaginable, while attempting to criticise
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Until these crushing considerations are takenup long, 1000 feet wide, and 1000 feet deep, and that
and disposed of by advocates of the undulatory | it consequently -holds 1,000,000,000 cubic feet of

theory, it is worse than a waste of valuable time to
talk and write, as does my learned reviewer, about
the *“instantaneous pulses” of a tuning-fork's prongs
sending off air-waves 1120 feet in a second. And
I hereby give due notice to all such critics, let
them call 1t ‘*egotism” or what they like, that

|

water ; and, when it is filled, the upper water sur-
face of the tank is exactly 1,000,000 square fect.
This volume of water, then, weighs (counting 62
pounds to the cubic foot) 62,000,000,000 pounds,
or 31,000,000 tons. Now, if a cubic foot of lead
(weighing 704 pounds) should be dropped into this

the author of Ewvolution of Sound does not propose i tank, it will certainly stir or displace every particle
to rem1in an idle spectator. and allow them to re-
iterate their stereotyped ‘* condensations,” *‘rare- | and cause the water to risc one one-millionth of u
factions,” ** superpositions,” and ** instantaneous | foot in the tank. This is surely not a ** philosoph-

alses,” while at the same time deliberately ignor-
ing the overwhelminy arguments against their
theory, just enumerated, without holding them to a
rigid account.
Again thanking you for the interest you have
taken in my work, 1 am sincerely yours,
WILFORD.

Problems Propounded by Prof.
L L. Kephart, A. M.
LEBANON, Pa., Jan. 16.
WiLrorD (Care of HaLL & Co.)
Dear Sir - 1 have read your Problem of Human

Life with pleasure; and what [ admire most is your |

damonstrative evidence of the fundamental truths
of relizion—the existence of God, and the substan-

tial and conscious nature of the soul—upon purely |

szientific grounds, and without in the least depend-
inz upon the Bible for your proofs.
the scientific world has longz needed ; and in this
respect [ rezard your work as a godsend to this age.
There is, however, a single point in your argu-
mant on Sound to which I beg leave to call your
attention, as it is in dirzct conflict with all we have
b:en taught oa the subject  in works on Natural
Philos>phy and Physics ; and unless you are able
to explain it satisfactorily, and harmonize the phe-
nomena involved with your views as published in
Evolution of Srund, it must prove a serious stum-
blinz-block in the way of many persons accepting
your otherwis: strong assaults upon the undulatory
theory. But let m: assure you that in presenting
this dificulty, I do so only out of a desire for in-
formation and not for the sake of criticism.
Nutural Philosophy, or rather Physics, teaches
(and I think correctly too) that a pedble, dropped
into the ocean, actually stirs or d isplaces the entire
mass of its water.

philosophical absurdity, the idea that a man, by
thrusting his finger into the water, stirs the whole
ocean, or produces any effect on the water, except
to a very limited distance around. .

Now, you will readily admit, if the problem here
suggested can b: shown to be correct, that it se-
riously w2akens yoir argument based on the strid-
ulation of th= locust shakinz four cubic miles of air
with a force suffi :ient to vibrate 2,000,000,000 tons
of tympanic m2mbranes, which I admit you show
must occur, according to the wave-theory of sqund.
As you will necessarily deny the correctness of this
pebble difficulty, allow me to prove it.

To make the matter plain, we will confine the
illustration to a less body of water than the ocean,
and to a cubic foot of Zad, instead of a pebble. We
will assume that we have a Zan# that is 1000 feet

Of course, you deny this ; be- .
cause, on page 113 of your book, you ridicule, as a

This is what .

of this mass of water ; for it will sink to the bottom,

ical absurdity.”

Then the question is, did or did not the cul.ic
foot of /ead, by being dropped into the tank and
raising the entire mass of water, exert a force equal
to 31,000,000 tons ? I think (upon the principles
of hydraulic pressure, as explained in the second
edition of **Snell's Olmstead’s Natural Philos-
ophy,” pp. 133—4) that it did ; and may not the
wonderful force which (as you so clearly prove) the
locust exerts, according to the wave-theory of
sound, be accounted for in the same way ? In
other words, if a cubic foot of lead can exert a
force of 31,000,000 téns on the water of this tank,
displacing or stirring its 1,000,000,000 cubic feet,
it proves the correctness of the principle that a
pecbble must, on being dropped into the ocean, dis-
place and agitate its entire mass of water by rais-
ing its level to the equivalent of the pebble’s bulk.
And if so, what is to hinder a locust shaking the
air throughout the entire area permeated by its
sound ? You undoubtedly see the pertinence and
force of this difficulty.

I shall be much gratified if you can succeed in
solving these problems of the pebble and the tank
satisfactorily, and harmonizing them with your po-
sitions on sound ; and I have no hesitation in say-
ing that if you can fairly do so, that your arguments
against the wave-theory are unanswerable.

Hoping to hear from you on the subject, I am,
very respectfully yours,

I. L. KEPHART.

Wilford’s Reply.

OFFICE oF HaLL & Co. }
NEW YORK, Jan. 24.
PrOF. KEPHART, A. M.

Dear Sir @ Your letter of inquiry, calling my at-
tention to certain philosophical difticuliies in con-
nection with my arguments against the current
theory of sound, came duly into my hands. 1 am
thankful for these suggestions, and for the mathe-
matical argument which accompanies them.  Your
candid manner excites my admiration, being in

. such marked contrast to the bitter opposition the

book is receiving at the hands of a few professors
of physical science, who have not shown the fair-
ness or even the courage to first read the arguments
against the undulatory theory of sound before cast-
ing the book aside as unworthy of attention,

I therefore take great pleasure in replying to
your inquiries ; and will try to convince you that
the problem of the *‘ pebble ” and the ‘‘ tank ” are
founded on a radical misconception of the physical
laws; and that the standard works on Natural
Philosophy and Physies which teach such pitiable
nonsense, as that the mechanical action of a pebble
can shake the entire ocean, or a cubic foot of lead
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can exert a pressure of 31,000,000 tons on a tank
of water, ought to be unceremoniously thrown out
of our schools and colleges, and sent to the paper-
mills to be ground over.

First, then, let us consider your problem of the
** pebble,” and the actual effect produced by so
small a body sinking into the oceun. It evidently
displaces a quantity of water at the surface, directly
above and around the spot where it enters, equal
to its own bulk. Of this there can be no doubt.
I also freely adinit that the entire ocean level is
disturbed, and must be re-adjusted, since it is
raised to the equivalent of the pebble’s bulk, the
same as the water in the tank is raised to the
equivalent of the bulk of one cubic foot of kad.
But then I assert that this disturbance of the ocean’s
surface-level is not produced at all by the mechan-
ical force of the pebble entering the water; and
that herein alone lies the error on which this prob-
lem is based, and which I will now endeavor to
point out.

Writers on Natural Philosophy never seem to
think of taking into account, in dealing with such
problems as these, that mighty mechanical energy,
which always stands ready to act, namely, the uni-
versal force of gravitation. The moment we recog-
nize this unlimited mechanical energy, the difficulty
vanishes. When the pebble, for example, has
settled below the surface, and has raised the water
around and above it to the aggregate of its own
bulk, it has done all it has the mechanical power
of doing, so far as our problem is concerned. But
gravitation, ready with its countless millions of
tous of physical force, takes up the displaced water
where the pebble has left it, just the same as
if a drop of water containing that quantity had
fallen there in place of the pebble, and proceeds
to adjust the ocean and equalize its surface-level
in conformity with this addition of bulk ; and this
tireless mechanical energy will go forward in the
prosecution of its work till it is finished, even
should it require the displacement of the entire
ocean to effect it, though it requires nothing of the
kind,—the surface only needing to be re-adjusted,
as will appear after a little.

Now, I ask you, where is there a work on Natural
Philosophy or Physics which says one word about
this ever-present mechanical force of gravityas the
true key to the solution of such difficulties as these ?
I venture to believe that, there is no such a work
to be found, or you would have undoubtedly known
of it, and thus been saved the trouble of propound-
ing these problems. No! Writers on physical
science, it seems, prefer to leave the student under
the impression that a2 wonderful miracle had been
wrought by teaching that a pebble, independent of
gravity, possesses the mechanical force to actually
stir the entire ocean ; and that, too, without the
slightest regard for the necessary relations existing
between cause and effect.

As this method of calling to our aid the force of
gravity clearly solves the problem, showing that the
pebble does nothing in the premises but displace
the water at the surface equivalent to its own gulk.
there is only one thing for the authors of these
standard works on physical science to do, and that
is to endeavor to trap me by asking: Since you
admit that the ocean’s surface was really stirred,
and that it would not have been thus disturbed but
for the pebble falling into it, then was not the pebble

Problem of Human Life.

the cause of the mechanical disturbance necessary
to bring about this vast re-adjustment ? I answer,
emphatically, Yes. But here, again, Natural Phil.
osophy n a shaking up, as such a quibble would
make no distinction, in accounting for these phys.
ical effects, between the proximate or direct mechan-
teal cause of a certain result, and the remote cause
(like that of the pedbie), which, as I will now show,
has nothing to do with the solution of these prob-
lems. Let me illustrate.

.A mighty bolder may be so poised on the pesk
of a mountain that a single inch of hard ciay may
hold the balance of power in sustaining iis weigit
and keeping it in its position. A locust, taking
shelter beneath this rock from a rainstorm, may
shake from its wings a single drop of water, which,
siriking this lump of clay at its centre of suppon,
s softens it that it yields to the almost infinitesimal
fraction of preponderating weight in that direction ;
and this law of gravity, with its enormous energy,
coming into play, takes up the work where the
lecust left it, just as it takes up the small protuber-
ance of water where the pebble left it, and down
goes the boulder, crashing through the forest with
the besom of devastation, pulverizing other boulders
in its path, and cutting down trees that have stood
the mountain blasts of a thousand years !

ITow shallow would be the natural philosophy
which, leaving out of the account this mechanical
force of gravity, coolly tells the student of science
that because the shaking of this locust’s wings was
the remote cause of the boulder’s fall, an insect,
therefore, has sufficient mechanical power in its
wings to break down trees ten feet in diameter!
Yet this is substantially what your difficulty of the
pebdle implies, and what our standard works on
physical science teach. Is it any wonder, then,
that a writer, whose common sense leads him to
detect the prodigious absurdity of such teachings
as these spread out in our standard authorities
on science, should be carried somewhat to the
extreme in slapping right and left the authors of
such works ?

The true explanation of the matter is simply this:
The pebble displaces its bulk of water at the surface
as it enters, which displacement gravity adjusts, in
the manner already explained, in order to equalize
the surface-level of the ocean,—while the pesbie, in
sinking, produces no effect on the mass of the
ocean cxcept displacing the water directly in its
path, or that which comes in contact with it, and
which, by the mobility of its particles, passes from
below, taking its place above as the pebble settles.
The cffect on the water by the pebble’s descent, afier
it is once below the surface, is the same as that of
the moving fin of a fish. It adds nothing to the
bulk of the water; and hence the effect of such
disturbance does not require adjustment at a di-
tance, because it does not extend further than re-
quired to transfer the water from one side to the
other as the fin or the pebble advances.

So, also, is it with the stridulation of the locust
It is already in the midst of the arial ocean ; and,
as it adds no corporeal substance to the mass of the
air by singing, there is no adjustment of the atmos-
phere at a distance necessary. requiring gravity to
come into play, as when the bulk of the pebble is
added to the ocean, or as when a quantity of g
is generated and added to the air at a magazine
explosion. Hence, the trifling vibratory movement
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which generates the music of the locust can pro-
duce only a direct mechanical effect upon the sur-
rounding air to a distance in exact proportion to
the limited physical strength of the insect, and
which disturbance the mobility of the atmospheric
particles re-adjusts, without the mechanical effect
extending, possibly, half a dozen inches from the
locust.  This motion of its legs, theretore, can not
produce such an effect upon the air as to be even
a ramole cause for gravitation to come into play at
a distance.*

In regard to the ‘‘ tank " problem, I desire to say
that if ** Olmstead’s Natural Philosophy,” or any
other work on physical science, teaches that a cubic
foot of lead can exert a pressure on the tank or the
water it contains of 31,000,000 tons, it inculcates a
scientific fallacy only surpassed in absurdity by the
supposed possibility of a locust exerting the me-
chanical force attributed to it by the wave-theory
of sound, or of a cricket kicking the earth out of
its orbit.

The real mistake in writers on physical science,
who inculcate such wunnatural philosophy as this

* At a recent meeting of the Polytechnic Club of this
City, I was greatly amused as one of the leading members
of the association took the platform in opposition to my
argument in Evolution of Sound based on the stridula-
tion of the locust, and declared that it could be scremts/-
ically demonstrated that ** when a cricket jumps from
ground it kéicks the earth away in the opposite divection to
e distance exactly in proportion to the weight of the two
bedies.’”” And this he asserted to be ** a principle of philos-

y well established and familiar to every one posted in
physical science,” which scientitic (!) statement was ap-
pliuded by most of the members present.

Now it scems a pity to disturd this! polytechnic philos-
opher in the ex:iio"mcnl of a principle of science, *so well

blished an iliar,” but the cause of true philos-
g‘:phge has a lganmounx claim upon our consideratio,

o begin with, I am free to admit even more, apparently,
than this scientist claimed, and yet show that his asser-
tion is totally without foundation in reason or philosophy.
For example, 1 am prepared to concede that a grain of
sand, falling from space to the ground, actually causes the

to rise_part way to meet it, unless an equivalent
movement should occur on the opposite side of the earth
at the same time ; and I concede further, that this princi-
ple is in perfect accord with the law of gravitation,
namely, that all bodies attract each other with a force in
exact proportion to the quantity of matter they contain;
and consequently that the earth, in rising part away to
meet the grain of sand, must thereby disturb the solar
system to a ivable and possibly all the sys-
tems represented in the starry fir to a correspond
ing degree. Such is the wonderful relation of gravity to
every atom of matter in the universe. Yet this scientific
admission involves no absurdity whatever, since the
effects produced in the case here supposed result from
the action of the mighty and universal force of vita-
tion, and in no manner involves such an impossibility as a
cricket’s displacing the earth by means of its rhysical
strength, or, as our philosopher expresses it, &icking the
earth out of its orbit.

To show the fallacy of such a statement, it is plain that
the cricket would produce the same effect upon the earth
stould it climb a pole to the same height, instead ot
jumping, because the lower end of the pole rests upon
the earth, and the cricket in climbing would ily
bear down on the earth with the force nceded to over-
come its own weight by gulling itself up, thus propor-
tionately pushing the earth away in the opposite direc-
tion, according to this stunning logic. Our philosopher
should recollect that the weight of the cricket. which has
to be overcome by the act of Jumping or climbing, simply
represents the pull downward on this same insect by the
earth’s attraction; and to suppose, as he does, that the
cricket can push or kick the carth away, is but reversing
the well-known experiment of lifting one’s self by the
straps of one's boots. The rustic who tugs at a sapling,
trying to pull it up by the roots. and who would insist

hat in so doing he presses the earth out of its orbit with
his feet, teaches the same ** well established ” science that
was applauded by this club.

349

tank problem teaches, is in supposing that the cu-
bic foot of lead displaces its bulk of water at the
bottom of the tank instead of at the f9p where it
enters, which would, in such a case, of course add
one one-millionth of a foot thickness all over the
bottom; and consequently would lift the entire
mass of water that much higher in the tank, thus
exerting, as you have supposcd, a force of 31,000,
000 tons. Such a stupid performance, however,
on the part of this cubic foot of lead, would evince
about as much mechanical shrewdness as was ex-
hibited by the farmer who rigged machinery in
his barn to windlass his horse up into the hay-mow
to keep him from starving, never thinking that
the hay might be thrown down to the horse! The
author of a work on Natural Philosophy who
could deliberately write out and publish such a
preposterous principle of science as that the cubic
foot of lead waits till it gets to the bottom of the
tank before producing its displacement for no ap-
parent reason but to exhibit its physical strength
in lifting the whole 31,000,000 tons of water,
would undoubtedly, in a fair contest with this far-
mer, carry off the first prize for stupidity.

It is perfectly plain that the cubic foot of lead,
by settling into the water, displaces its bulk at
the 1op where it enters, and thus adds, through
the assistance of gravitation, the one one-millionth
of a foot of water as atop layer all over the sur-
face after adjusument has taken place, the same
precisely as if such a thin sheet of water had dis-
tilled from heaven into the tank in the form of
dew; and it is indisputably clear that such a layer,
by no possibility, communicates any more pres-
sure to the tank than it adds to the weight of the
water already in it, namely, one cubic foot,
weighing 62 pounds, the foot of lead having
nothing to do with this pressure as jt rests on the
bottom with a weight of exactly 642 pounds,
which is the weight of the lead minus the weight
of the cubic foot of water it displaces. Thus
the sinking mass of lead acts on the water, after
being once submerged, the same precisely as
doues the pebble in sinking into the ocean, causing
no displacement except of the water immediately
in its path and to a limited distance around, sufh-
cient only to cause an equilibrium as the lead ad-
vances.

Although this exposition of the ‘‘pebble” and
‘“ tank " problems, it seems to me, can admit of no
question or doubt in the mind of any man who
will reason on the subject, or who will take the
trouble to shut up his standard authorities for cne
minute, and look at the question as if it had never
before been discussed, yet it is a fact that, for
the want of this mental independence, professors
of physical science are teaching students all over
this land the very absurdities involved in these
rroblems as philosophical truth, just because they

appen to be laid down in some standard work as
a mathematically established principle of science.
And for the same reason (the want of a liule self-
reliant thought) these responsible teachers lecture
their classes on the beauties of the undulatory
theory of sound, which involves the monstrous im-
possibility of an insect mechanically and directly
compressing four cubic miles of air by the move.
ment of its legs, and thereby generating heat enough
throughout this vast area to add ** one-sixth,” or
174 feet a second, to the velocity of its sound!,



350

Yet some of these investigators are the very
men who pass judgment on Lwolution of Sound
without even reading a single argument it con-
tains; and then egotistically condemn the ** ego-
tism " of the author, and brand him a ** sciolist
and “‘lunatic,” as a number of recent letters {rom
colleges bear witness, because he had the temerity
to call in question a theory which undeniably
teaches that an iusect possesses the physical energy
of more than a million horses! ’

1 do not deny that it seems egotistical in the
extreme for any ** one man to pit himself against
the whole scientific world” by attempting 19 break
down an established theory of science which has

held undisputed sway for hundreds of years. But
then, what is to be done about it, suipos‘n[i the
** one man" should happen to be right, and the

whole scientific world wrong? Would it stull be
*“erotism?” Such a thing has occurred before,
and mizht possibly occur again, which makes it a
risky business for professors of physical science
to call names, in lieu of a candid investigation of
the new hypothesis and the arguments advanced
to sustain it. For should these physicists, who
make such undue haste to commit themselves on
the popular side, happen to be mistaken in the
present case, as good judges are beginning to ac-
knowledge them to be, they can ill afford ‘to face
their record in the future, while the **one man"”
<an very well afford to go into history as the ** ego-
tist,” **lunatic,” or even ‘*idiot,” who, single-
handed and alone, succeeded in overturning a
theory which had received the unanimous endorse-
m:nt of the scientific world for centuries. I can
afford to wait for the final verdict.

Ioping that the explanations here given of your
problems of the ** pebble” and *‘ tank " may prove
satisfactory, I am, very truly yours,

WILFORD.

LEBaNoN, Pa., Jan, 28.
WiLForD (Care of I1aLL & Co.)

Dear Sir: Your kind and highly] interesting
letter, containing your answer to my inquiry, was
received two days ago, and read with great pleas-
ure and with entire satisfaction. I would have
replied sooner, but I desired, before doing so, to
consider your letter thoroughly. I also took the
liberty of showing it, with your other letter to me,
to Prof. L. McFadden, of Lebanon Valley Col-
lege, and fully acquainting him with the whole
matter of our correspondence. He is a young
man whose father is Professor of Natural Science
in Otterbein University, at Westerville, Ohio (my
alma mater). The young Professor purchased one
of your books (through my recommendation), read
it hastily through, and during a short vacation
visited his father, and left the volume with him to
read. He is very much interested in it; and, on
reading your last letter, containing your solution
of the **tank” and *‘pebble” problems, he ex-

The Problem of Human Life.
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pressed a desire to have his father see it. [ took
the hberty of granting him the privilege of send-
ing it to him; so your letter is now on its way to
Otterbein University, but will be returned to me
again. Pardon this liberty, as I have acted with
a desire 10 aid your work.

1 wish now to say that your letter has fully

satisfied me that the ** pebble” preblem is false,

as well' as the ** tank " problem. ~ Your reasoning
is perfectly conclusive to my mind that the au-
thorities which teach such puiinciples of philosophy
and physical science are wrong; ard consequently
I have no hesitation in admitting that, in my
opinion, the undulatory theory of sound is hope-
lessly shattered.

Indeed, I wish to state, right here, that your
first letter to me, after you had received the prob-
lems, in which you so positively asserted your abil-
ity to prove them fa/se, set me to thinking on 1be
matter. Previously I had, as I suppose most stu-
dents do, 'simply taken what the books taught re-
specting these things as science and fact, witl.out
stopping to question their correctness. But,as
already stated, your letter set me to thinking, asto
the correctness of the *‘tank ” prcblem; and oa
the evening: of the day before I received vour ex-
planation, I had arrived at the conclusion that it

.must be false; and so expressed myself to my son,

who is now a senior in the classical coure of
Lebanon Valley College. In discussing the mat-
ter with him, I entered into a careful calculaticn
of the physical and mechanical questions invoived;
and I assure you that my method of explaining
the falsity of the ‘‘ tank " problem. and the actual
change effected by inserting the cubic foot of %ad,
was in many respects exactly like your own. I
am, therefore, fully satisfied that your reasoning
is sound; and that the works on physical science
which teach the contrary are wrong. 1 am conse-
quently now prepared to drop the undulatory
theory of sound as a monstrous absurdity.

I will be pleased to aid you in your fight, so
courageously inaugurated; and, if at any time you
see where I can be of service to you, please inform
me, and command my services.

Most respectfully yours,

I. L. KEPHART.

In another lctter to WILFORD, dated Feb. 11th,
Prof. KEPHART says:—

**I am glad to learn that there are a few inves-
tigators of physical science who can lay aside their
prejudices, and give your arguments a candid
reading. AJl such must be convinced that the
undulatory theory of sound is a scientific delusion,
and wholly without foundation in fact. I amstill
reading Lwolution of Seund, and the more I ex-
amine it the greater is my astonishment that the
wave-theory should ever have been accepted as
correct,much less that it should have been believed
in for centuries by 50 many eminent men, * * ¢

Sincerely yours,
L. L. Kepuagt”




CHAPTER VIL

Review 6f Prof. Haeckel.

SPONTANEOUS GENERATION, EMBRYOLOGY,
ETC, ETC.

[SyNopsis oF CONTENTS.]

Darwin entitled to the credit of Modern Evolution as a System.—Brief statement of the views
of Darwin and Haeckel.—Spontaneous Generation the start of Evolution according to Haeckel.—
This hypothesis examined.—The Moneron, the simplest of all animals, the first generated organism.
—Haeckel’s contradiction of himself, Darwin, and Huxley, pointed out.—Philosophical objections
to Spontaneous Generation.—The Reign of Law in Nature.—Variously illustrated.—Intelligent
design in Nature demonstrated. —Examination of Prof. Haeckel's (ireat Laws of Ontogeny and
Phylogeny.—Their self-contradictory character pointed out.—Similarity of Embryological Develop-
ment examined.—The Little Human Tail and Human Gills examined.—Haeckel's unfortunate
Plates against him.—The Cut of the Embryonic Fish suicidal.—Haeckel’s Infinite and Unlimited
Law proves that a God might develop from a Worm.—Haeckel’s ::‘fuments fully met by his own
subsequent admissions.—Another Fundamental Law (Biogeny) introduced and examined.—Shown
to be full of self-contradictions.—Serious difficulties proposed on the origin of Unisexual from
Bisexual Organisms.—Shown to be impossible but by Special Creations.—Darwin’s Theory of

Sexual Selection examined.—It demonstrates the existence of a Personal God.—Conclusion.

In attempting a refutation of the evolu-
tion hypothesis, no more satisfactory or.
effective method presents itself than a
critical examination of the writings of the
highest representative authorities on the
subject. g)uch authorities—acknowledged
universally to stand pre-eminently fore-
most—are the three great scientisis—
Darwin, Huxley, and Haeckel—chosen for
special review 1n this work. If their posi-
tions can be shown to be untenable, and
their arguments fallacious and self-contra-
dictory, it is reasonable to conclude that
evolution, as advocated by any other and
all other writers, must fall to the ground.

Mr. Darwin is, in the strictest sense, the
father of modern evolution, though the
g:::eral principles of the hypothesis have

n urged by many previous naturalists,
while Professor el, of the University
of Jena, who was among the first to adopt
Mr. Darwin’s views, is now considered ﬂ‘:e
boldest, most radical, and advanced advo-

cate of the system who has written on the
subject, and by many is regarded as the
ablest. In reviewing the arguments of
these eminent scientists, I sLall not under-
take to follow any particular order, aimin

cnly to make sure that not cne class o
facts cr fair inferences, relied upon by
these authorities, shall escape critical ex-
amination.

As a suitable commencement of this
general review, I have deemed it advis-
able to devote one chapter principally to
the two great works of%’rofessor ﬁaeckel
—The History of Creation, published some
seven years ago, and The Evolution of
Man, just issued, with incidental refer-
ences to Mr. Darwin's vicws as occasion
may suggest.

The chief difference between these two
eminent representatives of the new philoso-
phy, relates to the manner in which the
primordial form of life (from which all
other forms are supposed to have devel-
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Spontaneous

may result differently. Hence, the nega-
tive testimony, that bacteria, or living ani-
malcules, have not been produced in the
decoctions already tiied, and under the
conditions alluded to, though well enough,
as far as it goes, does not meet the case of
Prof. Haeckel’s ingenious method of rea-
soning. That sort of evidence requires to
be answered in kind, its very logic and
philosaphy need to be overthrown, if they
can be, and the principles involved in the
bypothesis demonstrated to be self-contra-
dictory and absurd. This accomplished,
and the negative testimony of experiment
will then come into play and clinch the
logical nail.  If the philosophy or scientific
possibility of spontaneous generation, as
urged by its ablest living advocate, shall
fairly break down, with the evidence of all
the crucial experiments on record corro-
borating its fallacy, then surely this
method of accounting for the origin of
life and the commencement of evolution
must be abandoned as a hopeless failure.
In order to secure a reasonable basis
for his arguments in support of spontane-
ous generation, Prof. Haeckel was fortu-
nate enough to discover that exceedingly
simple class of organic beings, called
monera, “ the simplest,” he declares, “of
all known organisms, as well as the
simplest of all imaginable organisms,” Le-
ing mere lumps of pure albumen, without
organs or heterogeneous parts. This tiny,
pelagic animal, no larger than a pin’shead,
which inhabits the bottom of the ocean,
Prof. Haeckel considers so slightly re-
moved from inorganic matter that it must
have required but a trifling effort of
Nature to usher it into beglgl from anor-
gana, and requires but a trifling effort of
the imagination for us to conceive of the
change necessary to produce such a simple
organic being from not-living matter.
Hence he flatters himself, and tries to
flatter Lis readers that the spontaneous
generation of such an imperfect creaturce
out of inorganic matter was not an unrea-
sonable supposition. It never seemed to
have entered the mind of this renowned
scientist that there is a spanless chasm
separating the living, moving, voluntary
animal, however simple, from the not-living,
inorganic clod. Allthought of this bridge-
less hiatus was brushed aside by a single
stroke of his pen, as of no consequence
contrasted with the important. object he
had in view, of eliminating God from His
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works and starting evolution without the
aid of supernatural intervention. Al-
though this eminent savant could see these:
little creatures voluntarily move their
bodies, pick up and absorb atoms of nuiri-
tion and assimilate them into their ewm
organic structure, thrust out their so-ealled
false feet, or pseudopodia, which he ealls
“finger-like processes,”—nothwithstand-
ing he observed that the moneron growsi
by food assimilation, the same as. a more
complex organism, and that it propagates
its species by a division of its body imto
two equal parts, each part again, by natri-
tion and growth, becoming an exact duphi--
cate of tie former whole,—yet, so intent
was he upon the e¢limination of God from

the universe, and of establishing an erdery:
and consistent harmony between Kant's
Cosmogony and Lamarck’s and Darwin’s
Theory of Descent, that the life and mental
powers of this animal were belittled almost

to nothing, while the inherent laws, pro-
periies, and forces of inorganic matter

were exalted almost to the level of intel-

lectuality itself. Yet this desperate effort

to establish what he must have known to

be an irrational and impossible hypothesis,

is regarded by his materialistic adherents

and admirers, as the acme of philosophical

reasoning, and the quintessence of imppar-
tial scientific investigation.

I defy, however, any candid man,'who has
sufficient intelligence to reason logicallr
on a philosophical subject, to carefully ex-
amine Prof. Haeckel’s arguments for spon-,
taneous generation, based on the moneron,!
and not come to the conclusion that there
lies at the - bottom of tkis whole effort an
uncandid and one-sided desire to belittle
and misrepresent this living animal, to
serve the purpose of spontaneous gencra-
tion as an excuse for ignoring God in the
works of creation. Pcrmit me then first
to quote Lriefly what he says about this
little creaturc, as a better foundation for
my comments:

““ Of still greater, nay, the very greatest tmpor-
tance to the hypothesis of spontancous generation
are, finally, the exceedingly remarkablo Monera,
those creatures which we lLavo alicady so fre-
quently mentioned, and which are not cnly the
simplest of all observed organisms, but even tlic
simplest of all imaginable organisms. . . . Through
the discovery of these organisms, which are of the
utmost importance, the supposition of a spontan-
eous generation loses most of its difficulties. Foras
all trace of organization—all distinction of heter-
ogeneous parts—is still wanting in them, and as
all the vital phenomena are performed by oneand
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Spontancous

How in the name of reason can the
body of the moneron consist of only “one
single substance "—albumen—when * all ani-
mals,” “all organisms,” “all living bodies
without exception,” consist of waler and
“olher substances?” Waler, surely, is not
Albumen! Having started out, it seems,
with the desperate purpose of show-
ing probable ground for the possibility of
spontaneous generation, it became neces-
sary to describe the moneron (*the sim-
plest of all tmaginable organisms”’) as com-

of one single substance,” even though
he should be forced flatly to contradict it
in the very next chapter. Is such an out-
rageous falsifier of Nature fit to teach the
world science?

He not only contradicts himself, but
flatly contradicts Mr. Darwin:

“\We cannot fathom the marrelous com-

ity of an organic being; but on the hy-
pothesis here advanced (puxgenmis) this com-
plexity is much increased. KEack lving creature
must be looked atas a microcosm—formed of a
host of self-propagating organisms, inconceivably
minute, and as numerous as the stars of heaven.”
—Animals and Plants, vol. ii, p. 483.

Yet Prof. Haeckel declares that this “liv-
ing” animal so far from containing “a
host of self-propagating organisms,” is
“composed of one single substance”—
“one and the same homogeneous matter,”
and instead of constituting it a “micro-
cosm,” as Darwin has it, in order to make
it a suitable subject for spontaneous gen-
eration he declares it absolutely to be
without organs or parta But he not only
contradicts himself and Mr. Darwin, but
he is equally in conflict with Prof. Huxley :

*“No living being is throughout of /Aomoge.-
neoous substance.” —HUXLEY, menlary Physi-
vlogy, p. 15.

Prof. Haeckel, howerver, maintains, as
just quoted, that this spontancously gener-
ated “primeval parent of all other organ-
isms ” is homogeneously composed of one
single subslance.” Now, which statement
are we to believe : this special and evi-
dently ill-considered or purﬁosely fabri-
cated plea for the irrational hypothesis of
spontaneous generation, or the deliberately
considered statements of the three high
authorities quoted, including Prof. Haeckel
himself? Clearly, judging from the testi-
mony of these three witnesses, sponta-
neous generation falls to the ground as an
utter impossibility, since Prof. Haeckel
distinctly asserts, as above quoted, that
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“only such homogeneous organismsasare . . .
us’y composed of ore single sub-
slance could arire by sponfaneous genera-
tion!” Now,as the moneron is the “sim-.
plest of all imaginable organisms,” ard
according to Haeckel, contains not only
“ albumen,” but “ water” and “ other sub-
stances,” and according to Darwin is a
“microcosm,” and according to Huxley
cannot be “ throughout of homogeneous sul-
stance” it follows demonstrably by tho
united testimony of the three witnesses
that & moneron could not have arisen Ly
spontaneous generation, not being “ homo-
geneously composed of one single sub-
stance,” and consequently that Prof.
Haeckel's theory, so far from filling up the
“ gap existing between Kant’s Cosmogony
and Lamarck’s Theory of Descent,” in-
gloriously breaks down at the very start!

I might thus, without writing another
sentence, leave Prof. Haeckel's History of
Creation as so much waste paper, based,
as it is, on this spontaneously gener-
ated moneron; but I cannot afford to
be so mercifully unkind to the reader.
The professor's relentless and bitter assaults
upon everything in the shape of religion,
and his boastful denial even of the exist-
ence of a God in the origin and control of
the universe, entitle him to no lenity or
mercy at the hands of an impartial re-
viewer. He gives without the least respect
to the most sacred feelings and sentiments
of the religious world, and he must be
prepared to take with the same measure
he metes.

Let us now examine for & moment the
philosophy of this assumption that a liv-
ing, organized being can by any possibility
be constituted of one single substance, or
be destitute of organs or parts, a supposi-
tion upon which this entire so-called
“ History of Creation” is founded. To
assume such things of any living animal,
just because the microscope does not re-
veal organic parts correspunding to mani-
fested organic functions, is to fly into the
face of reason and common sense, and
trample under foot all that we know of the
relations existing between cause and effect.
To admit, as does Prof Haeckel, that a
living animal had the prwer voluntarily to
thrust out its peendopodia, move its body,
cut itself in two, and grow by food assimi-
lation without organic structure or parts
by which these results are effected, even
though such organs sre Yeyond'the range
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of the most
write philosophical drivel so puerile as to
justly forfeit all claim to be reasoned with
.as a rational human being. It is only the
fact that these books aro placed in public
libraries, and are read and believed in as
;profoundly scientific by evolutionists gene-
rally, that makes them entitled to any kind
of serious reply.
Take the admitted fact that ths “mon-
- eron moves self,” and then ask this high
authority how anything can “mova itself”
without possessing and using some struc-
tural arrangement of parts or organs?
The cilia of the rotifer, for example, are
ssen to move and whirl with indistinguish-
able rapidity as viewed under a powerful
lIans, but who that pretends to philo-
sophical knowledge would suppose that no
muscular organs or anilogous parts exisS
at the base of these ciliated hairs to effect
such motions just because they are wholly
invisible under the most powerful micro-
scope ? Yet this superficial philosopher,
whose writings are sought by the learned
world, sees the moneron thrust out its
pseudopodia in “finger-like processes”
and “move itself,” and yet denies the ex-
istence of any muscles or analogous organs
at the base of these “processas” to caus>
such projection to take place, just bacause
the microscope does not reveal them, an1
more especially becaus2 his theory needed
just such an organless azimal to make
spontaneous generation out of inorgani:
matter appear feasible! An investigator
who can thus virtually deny the existence
of anything in ths organic structure of an
animal that he cannot detect by the mag-
nifying power of the microscope, even
after he witnesses the voluntary motions
which can only occur by means of organs
correspon ling to such vital functions and
movements, may be competent to fill the
chair of Natural History in the University
of Jena, but he would not pass muster here
as assistant teacher in a village school.
What if the moneron doz=s appear to be
but a lump of pure albumen or a sm=il
mass of semi-transparent sarcode, doss
this fact preclude the idea of szparatc or-
gans or heterogencous parts? Bzcause or-
gans are translucent or even transparent,
is this proof that they do not exist ? Prof.
Haeckel is surely aware of the fact that
many pelagic animals such as different
spzcies of meducz, or the common jelly-
fish, are so transparent as to be scarcely dis-
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werful microscope, is to | tinguishable from sea water, and even some

species of crusiaceans, which are as trans-
parent as glass itself, yet which neceesariiy
possess all the cowplexity of organic pars
common to opake species of the same
class. Would he deny that such an ani-

‘mal possesses eyes because of their invisi-

bility, notwithstanding he witnesses its
alertness in escaping from approaching
objects? Would he not rather conclude,
as a logical naturalist should do, that th:
various voluntary and involuntary func-
tional movements of such animals neces-
sarily go to prove the existence of corres-
ponding organs, whether they can ba seen
or not
Take the corpuscles of blood as an illus-
tration, and let this learned scientific
authority examine one of them never s>
closely with h.s best microscopz, and will
he discover in it anything but an appa-
rently “formless ” mass of homogeneous
matter? All the visual power he can
bring to bear upon it will give him no cla:
to the well-known fact that it contans
numerous substances, such a3 chlorides,
carbonates, thosphates, water, &c., besides
its principal ingredients of albumen axd
fibrine. A microscope of a tiousandfold
greater power would do no better. Yet
it has Leen dezmonstra'ed by chemical
analysis that this single blood-corpuscle,
which the ordinary microscope barely re-
veals, contains absolute particles of iron,
sa't, potash, lime, sulphur, phosphorus, susr
and magnesia, which, though we speak of
them as solutions, exist nevertheless in
absolute masses as really and literally as
do pebble-stones that are washed along
our brooks, had we the magnifying power
in our lenses strong enough to detect them.
Whether such {;erfection in th> micros-.
cope will ever be attained or not, alru
Ehilosopher does not ask the evidence of

is eyes bzfore he can believe in the exist-
ence of these constituent substances of the
blood, nor would he be 8> weak as to deny
the existence of invisible organic structare
to an animal when it clearly shows that it
possesses the vital functions of nu!rition,
growth, reproduction, and voluntary m>
tion which he knows can only be nceom-
plished by the operations of corresponding
parts and organs.

Not only are many of these blood cor-
uscles 8o diminutive as to bz eatirels
eyond the reach of tho microscops, but

even the veins and arteries tiemselves
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Spontaneous

conceive of a single grain of sand, coming
into existence out of nothing, eveu with the
aid of almighty power, renders himself
supremely ridiculous in the eyes of the
thinking world by teaching for science, us
does Prof. Haeckel, that the great soul
and intellect of Sir Isaac Newton, for ex-
ample, actually came into existence out of
nothing by spontaneous generation ; be-
causs the mental powers of Newton all came
from those of the moneron, “the primeval

arent of all otlher organisms,” tuere

sin 7 no other source of meutality in ths
universe from which he could derive intel-
l:ct, save that of his animal ancestors,
which, of course, had obtained their sup-
ply from the same spontaneouily gene-
rated ““ primeval parent!”

To assume that the spontaneous genera-
tion of the first living organism was tho
result of the laws of Nalure, acting upoa
inorganic material, and so combining its
lifeless - particles as to generate life and
mental power, and that these laws were
eternal in their nature and operation, is
simply admitting the existence of God, to
all intents and purposes, under another
name. For laws of Nature, which could
80 manipulate lifeless matter, and so shapa
it, as to create a living, volitional, moving,
growing, propagating animal, must pos-
sess life and mentality to be imparted to
such material structure. since nothing can
impart to an object that which it does not
itself possess. Tneselawsof Nature, which
possessed this power to changa inorgauic
dust to organic protoplasm, albumen bio-
plasa, or whatever we may please to turm
it, and then were capable of transfusinz
into such lifeless mass the elements of
vitality and mentality, or volitional instinct,
must iave possessed the capability of first
designing an organic structure, with its
complex parts adapted to the exercise of
such vital and instinctive functions. And
after having planned such &«n organism—
requiring the very highest conceivable
order of intellectuality—thess ¢ eternal
laws of Nature” must have possessed tha
power of transferring to such lifeless mas3
a fraction of their own life and mentality
in order to animate the organism thus de-
signad and shaped. Such assumed laws
of Nature, therefore, clearly involve the
very idea which we understand by the
personal attributes of an omnipotent, om-
niscient, and omnipresent God; and their
assumed work, in thus producing a single
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organic being out of inorganic matter,
would be the equivalent, in every sense ot
the word, of the direct personal act of an
intelligent creative Will. Prof. Haeckel's
attempt, therefore, to attribute the origin
of lifs and wental power, in the moneron,
to the operation of the “eternal laws of
Nature,” in order to eliminate the intelli-
gence and hand of God from His works of
creation, is but an unintentional conversion
of his lifeless, designless, mindless and will-
less materialistic philosophy into a sort of
improved form of pantheism, by changing
Nature into a Personal God, having every
qu ity and attribute ascribed to Him by
Christian or Jew, thus affording another
self-contradictory exhibition of his singu-
larly inconsisteut philosophy.

We do not doubt the reign of law as in-
separable from every work of God in crea-
tion and providence. We hold that God
could no more act, in the construction of a
living form, without the use of the laws of
Nature, which He had ordained for the
purpose, than He could deny himself or
cease to exist,—or than He could createa
world out of nothing; for such creation out
of nothing, and such alone, would be with-
out law and in defiance of it. The laws of
Nature are God’s mode of operation in the
physical universe, or His method of mani-
festing Himself to His creatures, and may,
to this extent, be considered a part of
Himself, just as man’s volun acts,
through the instrumentality of his hands
and fingers, are a part of himself.

But as the reigning Monarch and Law-
giver of the universe, it is but rational to
believe that special laws may also be en-
acted for special purposes, which, after
having served their ends, as in miraculous
interpositions, may be abroguted and set
aside by the same power that enacted
them; just as statutes in human legisla-
iion are annulled when no longer needed.
But that anything is dono without law by
God, by man, or by the operations of tho
elements of Nature, I deny equally with
Prof. Haeckel, or any other evolutionist.

There is no such thing as chance or acci-
dent in Nature, and no such a word as
happen, scicntifically speaking, though, by
unscientifio usage, we may speak of a thing
as having happened by chance or accident,
when the cause is not apparent or not
foreseen and provided against. Every act,
however trifling, in the complex realms of
motion, is as certainly determined by in-
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flexible enactment, and by laws as fixed | particular spire of grass to shoot forth as

and settled as ure those which control the
movements of a planet. Not a down or
thistle-pappus, whirled and drifted by the
eyclone, but at last will end its journey in
some definite location determined by law;
and this would be again repeated, and a
thousand times repeated, with the nicest
precision, the down falling in the s.me
position without one hair’s variation,
should the same wind act upon it and the
saine force be excrted under similar condi-
tions. Thus, through laws ordained by
Heaven not a single sparrow falleth with-
out His all-searcuing notice, while our very
lhairs are numbered.

We oiten fail to recognize the presence
of law in the operations of Nature, owing
to the complex intermingling of laws and
causes of phenomena, proximate and rc-
mote. There is no effect, however, pro-
duced in the universe but it depends on a
cause involved in a law of Nature. Tho
direct or immediate cause of one operation
may be the secondary cause of another so
remote that we can scarcely trace or detect
their relation one to another; and could
we trace or untangle all the causes of an
event, immediate or secondary, efficient,

roximate, or remote, we would find them

ut links, connecting other causes, corre-
lIated in one grand concatination, back to
God the primal fountain—the ultimate
causation of all proximate or secondary
conditions,

Thus the thistle-down was anchored,
after being whizled through the heavens
for days, perhaps, carried by erial cur-
rents in various directions, till at last en-
tangled in the meshesof some grassy fiber,
not by chance or accident, but by law. For
the pappus was pulled down toward the
the carth by the law of gravity, while it
was carried upward and onward by the
counteracting force of the wind. But tho
wind had its cause in heat, rarefying air in
strata. Heat was caused by the rays of
the sun, but modified by other causes such
as those of rain-clouds, which again acted
28 causes in modifying the direction or
force of the wind. Again, these rain-
.clouds were caused by heat coming from
the sun and falling upon the surface of
some body of water, cha.ngi.ui it into
vapor, thus causing it to rise high into the
air where a cold stratum of the atmos-
phere caused it to condense into rain and
fall upon the meadow, thus causing that

the immediate cause of arresting and an-
choring the pappus. And in tlis way do
causes, and laws, and forces, interm{ngle
and ramify through each other, interlacel
beyond all comprehension of the wmost
cultivated human intellect, while the sum
of all conditions, proximate, secondary and
remote, is embodied in the great ultimate
cause of all causation—God himself—as
much surpassing Nature, and her com-
plicated laws and. forces, as the sun in the
Leavers outweighs the down of the thistle.
But notwithstanding we are thus forced
to recognize the operation of law in every
ovent that occurs, there is and must be
something above law in Nature, as there
is something even above Nature in the
universe, by which her laws have to benot
cnly enacttd, but intelligently directed,
n crder to the accomplishment of the very
things which Prof. Haeckel claims as the
result of forces that act without intelli-
gence and without a purpose. He says:

« All the different forms of organisms, which
people are usually inclined to look upon as the
products of creative power, acting for a defnite
purpose, we, according to the theory of selection.
can conceive as the mnecessary productions of
natural selection, working without a purgose.’—
HAECKEL, History of (reation, vol i., p. 176.

Passing by the question of the develop-
ment or improvement of specific forms by
natural selection, for the present, it is well
to confine Prof. Haeckel to the first living
animal—¢ the primeval parent of all other
organisms,” which eonfessedly did not and
could not originate by “ natural selection,”
because there manifestly can be no selec-
tion till there are animal forms from which
to select, and no survival of the fittest, till
animals, fit and unfit for survival, first exist,
and consequently must have either been
created or spontaneously generated. The
stubborn question, then, presents itself to
this radical phase of materialistic philosé-
phy : is it rational to snppose that an ant-
mal, possessing all the functional orgars
of lifg necessary for growth, procreation,
nutrition, voluntary motion, mental power,
ete., could have been thus constructed by
the action of purposeless laws and forees,
without intellizent direction having been
given to them, by which to bring the par-
ticles of matter together in suitable rels-
tion for the exercise of such vital and
mental functions, and the production of
such vital and mental phenomena? The
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I join issue with this great authority,
and expect to show, by a fuir cross exam-
ination of his positions, that he believes
nothing of the kind himself, and that every
argament he frames and every law he lays
down in support of his theory of descent,
as well as his system of embryonic develop-
ment, is gel.f-contradictory, self-annihilat-
ing, and hterally. overthrown by his own
subsequent arguments. But before enter-
ing upon this cross-examination I wish to
siate, and urge upon the reader, by a few
pertinent consideratious, that no possible
explanation of this admitted uniformity of
anatomical structurs or similarity of em-
bryonic dovelopment, 8o fully and ration-
ally accounts for the observed facts and
phenomena, as that of special acts of cre:-
tion for the different species by an intelli-
gent and personal Creator. I have dwelt
upon this argument of tue evolutionist at
some longth in the tenth chapter, in re-
view of Prof. Huxley’s conclusions drawn
from comparative anatomy; but will add
a thougit or two here preparatory to the
main examination of the embryonic hypo-
thesis a3 employed in sapport of evolution.

In tha first place it scems to me that,
admittiny a spocial creative act, for each
species damoastrated, it would be unrea-
sonable to expect an entirely distinet pro-
cass of embryonic development or plan of
anatomical structure for each new species
thus produczd by such an intelligent arti-
ficer. In fact a scientist would assume a
priors, the exact opposite to be the case if
he vrould reason logically. A mechanic
who shouall undertake, for example, to de-
sign 2 hundred different machines, for as
many different kinds of work, all to be
constructed of gear-wheels, journals, pul-
lies, belts; etc., of various powers and com-
binations, would be regarded as eccentric
and conceited, rather than practical, if, in
each individual machine he should vary
the form and pitch of the cogs, the size,
shape anl numb r of the arms or spokes,
the form of the hubs, or the material of
the belts or the kind of wood and metal
used in constructing the wheels, journals,
ete., merely for t" e sake of variety, especial-
ly when onesingle plan for all these parts
and one single kind of material would fully
have answered the purpose. Prof. Haeckel,
in his wisdom, would doubtlesssee a great
absurdity in such a uniform plan of struc-
ture in so many different machines each
for a separate kind of work, and would
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scout the idea that one mechanic could
have designed them all. He would decl.re
a3 his deliberate conviction, that they must
have individually grown or developed, one
out of auother, by some kiud of mechan-
ical selection, or tney would not showsuch
a typical resemblance in their general plan
of structure.

Suppose this learned naturalist pos-
sessed the ability, and should take a con-
tract, to construct models for a similar’
number of different vertebrate species orf
aniwals, and should undertake to map out
a plan for the embryonic course of develop-
ment in each particular cuse, for future
reproduction, I will venture the assertion
that there would be seen as much uniform-
ity in such anatomy and mode of de-
velopment in the main portions of theso
organisms, as is now witnessed in thesame
number of vertebated forms, unless he
should act with special reference to his pet
theory of descent. Besides, there is no
doubt but that this tendency toward a
practical adherence to, one fundamental
type or plan of structure would occasion-
ally involve some trifling rudimentary
parts in some of his models of animalsnut
needed in their specific work and mode ot
life, but which were of practical utllity in
other forms d})reviously constructed on the
same general plan, and which this natural-
ist would weave into the exceptional forms
on the principle of unity of design, sym-
metry of structure, or general artistic re-
semblance in carrying out the entire con-
tract. Professor Haeckel would laugh at
the naturalist who, on examining his gune-
ral plan should declare that these symme:-
rical rudimentary parts in some of tho
organic forms designed, were proof pos:-
tive that the models had grown one out of
another by some sort of artistic selection or
survival of the fittest, and he would equally
smile at the simplicity of his critic who
would pompously write a book to prove
that the general uniformity of type, in all
these vertebrated models, was conclusive
evidence that intelligent purpose or inven-
tive skill had nothing to do with them!

Should the author of The Evolution of
Man ever undertake such a task as the on:
supposed, and should he first make a
model of a marsupial with five toes on
each foot, a jackal with three toes on the
hind feet and six in front, a fox with four
toes in front and six behind, a lemur with
two thumbs on each of its hands and seven
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functions of heredity (reproduction) and adapta-
tion (nutrition). The individual organism repro-
duces in the rapid and short course of its own evo-
lution the most important of the changes in form
through which its ancestors, according to laws
of heredity and adaptation, have passed in the
:!ow ﬁndkmg course of their paleontologioal evolu-~
wn.

On page 6, volL i, he further explains
his meaning:

¢ This fundamental law, to which we shall re-
cur again and again, and on the recognitior. of
which depends the thorough understanding of
the history of evolution, is briefly expressed in the
proposition that the history of the germ is an epit-
ome of the history of the descent; or in other words
that ontogeny is a recapitulation of phylogeny,;
or, somewhat more explicitly: that the series of
formns through which the individual organism
passes during its progress from the egg-cell to
its fully developed state, ts @ brief, compressed re-
production of the long series of forms through
whizh the animal ancestors of that organism (or
she ancestral forms of its species) have passcd

rom the earlicst periods of so-called organis crea-
tion down to the present time.”

From such a sweepiny definition of
“this fundamental law” of ontogeny and
phylogeny, in waich no strong.r words
are to be found in the language, we would
naturally expect, on examining a human
embryo under the microscope, at the pro-

er period of gestation, to behold an abso-
ute microcosm of animal forms and struc-
tures, embracing every conceivable shane
and outline into which protista, sponges,
volyps, worms, ascidians, fishes, reptiles
and mammals had ever been moulded by
that “scrutinizing” principle of Nature
called “natural selection;” since we are
assured that this embryo actually em-
braces “an epitome. . ... of the long series
of forms..... from the earliest periods of
so-called organic creation down to the
present time.” But, as just remarked,
notling of the kind is seen, even in Prof.
Haeckel’s own specially prepared plates,
which we may be sure would l];ave nothing
of thiskind out. On the contrary, the entire
ontogenetic “epitome” dwindles down to
the pitifully fabricated « gill-arches ” of the
fish and the contemptibly mnisreprvsented
“human tail” of the tortoise.

In the History of Crea'ion, as well as in
numerous plices in the Fwolution of Man,
Profess r Haeckel makes a specialty of
presenting illustrative plates, with figures
of the embryos of various animals at cor-
respondingly early and later stazes of de-
velopment, such as fish, tortoise, chicken,
dog, rabbit, calf, hog and man, in which at
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the earlier stage the “gills ” and caudal ap-
pendage of each are very distinctly and
prominently shown, but at the later stages
disappear entirely, or increase in promi
nence as the specific character of the em-
bryo requires. A superficial reader, a
one a little bit endowed with evolution-
ary proclivities, examining these plates
and reading the author’s positive asser-
tions in regard to them, would be almost
certain to conclude that man must have
descended from the fish and the tortoise,
or some other species of gilled and tailed
animals, or else the human embryo could
not exhibit such prominently developed
gill-arches, and such an exuberantly elonga-
ted caudal structure.

But I must not neglect to give the reader
proof from the pen of Prof Haeckel that
the so-called “gill-arches of the fish” and
the “little tail of man,” secn in the human
embryo, are relied upon as the main pil-
lars of the theory of descent as elaborated
under “this fundawmental law” fof (i:)nt«:f
geny and phylogeny. I quote a few bri
paragraphs from the History of Creation:

1 wish especially to draw attention to Plates
IL. and III., which represent embryos in all stages
of development, und in which we are not able to
recognize a trace of the full grown animal. . . ..
Every one surely knows the gill-arches of the fish
. ... Now these gill-arches originally end cs
actly the same in man, in dogs, in fowls, and in
tortoises, as well as in other vertebrate animals.”

““Finally, while comparing the embryos on
Plates II. and III., we must not fail to give at-
tention again to the human taid, an organ which
in the original condition man shares with all
gther vel;tﬂm}tedani;nals. R Now ma:ai:‘l ‘t:;

rst mon O! evelopmen! a

as well as his nearestgtindreé, the tail-less apes
(orang-outang, chimpanzee, gorilla), and verts-
brate animals in general.”—¢‘‘In this intimate
connection of ontogeny and phylogeny, I see ore
of the most important and srrefutable 2 of
the theory of descent. No one can in thes
phenomena unless he has recourse to the laws of
tnheritance and adaptation; by these alone are

T pli .”—*The rudimentary little tail of
man is an irrefutable proof of the fact that Aeis
descended from tailed ancestors.” —HARCKEL,
gl:tory of Ureation, vol. 1, pp. 289, 307, 308, 810,

We shall soon see whether this defiant
asserter of evolution is safe in so emphati-
cally challenging the world for any other
explanation of these embryonic forms save
by calling in the theory of descent. To
commence with these so-called “gills”I
peremptorily deny that the embryos of
the various animals represented in Prof
Haeckel’s plates show anything of the kind,
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or any marks about the neck that can be
fairly construed as representing these bran-
chial organs peculiar to the ftish. I will give
my reasons for this unequivocal antagon-
ism. 1 Prof. Hueckel’s elaborately and
carefully prepared plates are critically ex-
amined they, alone, will verify the truth of
what I am saying, as any one having a copy
of his works will see, as I proceed; for it
is certain that the artist, under the direc-
tion and inspiration of such a predeter-
mined ontogenist aund phylogenist, and
such an inveterate plute-maker, would
leave no defect in his embryonic figures
which would detract from their force in
aiding to demonstrate a fundamental law
80 universal and importaut as the one he
here Iays down in the Ewolution of Man.
By the most casual examination, however,
of any of the cuts, i: will be seen first, that
these “ gill-arches ” are not on the side of the
neck at all, where fish-gills are located, but
almost directly across the throat of the em-
bryo, proving, what I supposed on first
glancing at them, that they are folds in the
flesh of the meck, as the {lead of the em-
bryo, at a very early stage is (in the case of
all animals) abruptly bent down upon the
chest. This abrupt bend causes five or six
wrinkles of the muscles of the neck, which,
not being filled out by flesh as the embryo
rapidly develops during the first few weeks,
leave openings or slits which physiologists
and anatomists have superficially mistaken
for a typical representation of ﬁsh-ii.lls,
and which modern evolutionists have
eagerly seized upon as a veritable proof
that “man and all the vertebrated animals
have descended by transmutation from
some branchial ancestor.” These flesh-folds,
a8 the embryo develops and as the abrupt
curvature of the neck straightens, are
gradually absorbed into adjacent parts, and
thus go to make up the jaws, nose, mouth,
tongue, ears and other organs of the head
and neck, by differentiation, as is clearly
manifest by following the progressive
changes from the earliest appearance of
the embryo to its complete specific form,
which occurs in the human organism at
sbout the seventh or eighth week of ges-
tation. I prove that this is the disposi-
tion which Nature makes of these neck-
folds, by Prof. Haeckel himself :

. *The first pair of gill-arches differentiate into
the rudiments of the upper and lower jaws. . . . .
The gill-openings disappear by concrescence.
From the gill-arches develop the jaws, the
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tongue-bone, and the bonelets (ossicles) of the
ear.”— Koolution of Man, vol. i, p. 404.

By substituting neck+folds or wrinkles for
“ gill-arches” or “gill-openings” in this
citation, it would no doubt state the truth
in reference to this branch of embryology.
No better proof is needed as to the cor-
rectness of this view, than reference to
Prof. Haeckel's plates, in which these neck-
wrinkles disappear gradually in all mam-
mals as the urgans of the head assume
shape, though they remain slightly visible

long after the throat-o in these
wrinkles are entirely closed.
This rational and consistent e tion

of these so-called gills, here for the first
time given, is abundantly confirmed by
reference to Prof. Haeckel’s plates (Evolu-
tion of Man, vol. i, p. 362), in which he is
so unfortunate as to introduce a cut of the
Jfish itself, which, as we shall soon see, like
the vaulting ambition which o’erleaps it-
;elf, O}ets ct:le bottom out of the whole em-

ogical argument as ed in support
o?;:vol%ltion. This unfortu:gﬂate cut oI;p;)he
fish clearly shows that the thrcat-folds,
which appear at an early embryonic stage
(the same precisely in the fish as in all
other animals), are entirely distinct physi-
ological marks from the true gill-arches
which the same embryo clearly shows in the
next stage of the cut, and no doubt would
have shoun tn the first slage alonig with the
threat-folds had a candid presentation f
the facts been recorded. But no; the
object of the author appears to have been
to represent the early stage of the fish-em-
bryo exactly like that of the human em-
bryo, with the snme throat-marks or so-
called gill-oj;enings, and in the same po-
sition; and then, at the second stage of the
embryo, to show their transition and meta-
morphosis into frue g.ils (on the side of the
neck where they naturally and properly
belong), with the throat-folds entirely van-
ished! How, let me ask this candid au-
thority, did this second stage of the
embryonic fish thus emerge into well-
formed gills in the true &iscatorial posi-
tion at a ringle bound, without retaining a
sign of the early throat-marks? And how
comes it that the early stage of the cut
shows these throat-folds without a sign of
the true gills in the place where they be-
long, and where t.he{’rzppear in the next
stage of the cut? f. Haeckel’s main
object in introducing this fishy phase of
the embryonic question into his argument,
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was, a8 he admits, to show that these “gill-
acches,” which appear at the throat of the
embryonic fish as in all other animals,
differentiate into true gills and in the true
position, while he also admits that in all

other animals they diffexentiate into the!

various organs of the head, such as jaws,
nose, tongue-bone, ears, etc. He doves not
try to tell us how the fish gets its jaws,
nose, tongue-bone, etc., since its throat-
folds are used to construct true gills!

But the most transparent deception :

about this “ gill"-argument is this: Iiihese
throat-folds of the embryonic fish, in the
first stage of the cut, are really the com-
mencementof thetrneand correctly formed
gills of this fish, ns Prof. Haeckel claims,
which so distinctly show themselves in an
entirely different position on the neck in
the s2cond stage, is it at all likely that they
would maka this transition and travel this
distanc2 at a single leap, or without a
gradual change in the form, as well as po-
sition, while the embryo is developing?
No! The common sen e of every physiolo-
zist or anatomist would tell him if these
throat-folds in the embryonic fish really be-
come the true gills by differentiation, that
the transition of such marks, both in form
and position, would be gradual and slow,
and had such been the fact in the cas: of the
fish, it is evident that Prof. Haeckel could
casily have given a number of figures rep-
resanting those throat-marks gradually but
distinetly assuming shape and crawling
over to the side of the neck by many em-
bryological transitions. The very fact that
he has not presented figures showing this
unmistakabf; transition, is proof of the
most positive kind that no such transition
or differentiation takes place, and that in-
stead of it the throat-folds disappear by
differentiation and concrescence into nose,
jaws, tongue, etc., as the same throat-folds
disappear in mammals, and that the
true gills of the fish appear in their proper
place and form when they first show them-
solves, without any relation or reference to
these embryonic wrinkles of the neck.
There is no excuse for this neglect on
tho part of Prof. Haeckel, to show these
numerous transitions of the fish-embryo,
since our present facilities for hatching
fish artificially would have enabled him to
ccord these stages of development (even
every hour of progress if necessary), and to
have watched them undcer the microscope
for every change, however minute. In this
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way an absolute “systematic survey” of
piscatorial embryology might have been
easily mapped out in order to demonstrate
this theory, had Prof. Haeckel dared torisk
his ridiculous “ fundamental law ” of ontog-
eny upon such a crucial test. To supposs
that a scientific investigator, who delves to
the bottom of the ocean, and traverses
every clime in search of moners, sponges,
protista and cytods of all kinds to help out
his theory of development, did not thunk of
such a demonstrative test of the correct-
ness of his pivotal gill-argument, is to de-
clare him an ignorawus in his psofessor-
ship of natural history. To suppose that
he thought of it and then neglected such
an overwhelming opportunity to settle this
gill-question forever, on the supposition
that the facts of such ual transition
were in his favor, is to credit him witha
degree of stupidity and even imbecility in
his work which his ingenious twisting of
science and natural phenomena nowhere
warrantsin his books. The conclusion, then,
is irresistible that the facts are azainst
him, and that he knew it, and hence that
these neck-folds observed in the early em-
bryos of all animals have nothing what-
ever to do with gills, have no true resem-
blance of them, and consequently that ontog-
eny, as based on this vaunted *epitome,"
or “brief and rapid recapitulation of phy-
logeny,” ignominiously breaks down so far
as this stereotyped gill-argument is con-
cerned.

But there is another self-annihilating
feature about these cuts of the embryonic
fish that must not be overlooked.” In the
figure representing the early embryo there
are six giatinct slits or creases across the
throat, while in the second stage of the
figure, in which the true branchie appear,
there are only four giH-openings, just a
there ought to be. Now, if these throat-
marks or so-called gill-openings are really
the first appearance of the true branchie
of this fish, how happens it that the num-
ber of openings decreases one-third in the
next figure at a single transitional bound?
Is it likely that the embryonic fish really
possesses one-third more true gill-openings
in its earlier or undeveloped stage thanit
possesses when fully developed ?  To show
the conclusiveness of the argument her
involved against this ontogenctic law, we
have only to examine a score or more
separate cuts in these plates, representin2
the developing embryos of the different
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animals, and we will find that in not one sin-
ule instunce, does the number of true organic
parts, shown in the earlier stage of a figure,
decrease in the later stage. Take the legs,
arms, fingers, toes, fins, claws, hoofs, eyes,
ears, etc., of the different animals repre-
sented, and it is an incontrovertible fact
that the exact number shown at the earli-

est appearance of any of these organs, per-

gists without increase or diminution in the

ful’y developed embryo! Thus again, and

in an unanswerable and unexpected way,
are these throat-folds demonstrated to
have no sort of relation to gill-arches, even
in the embryonic fish itself, and conse-
quently, as a matter of course, cannot rep-
resent “gills” ia any other embryonic
being illustrated.

"Tis true, Prof Haeckel might have
directed his artist, had he thought of it,
to give two more strokes of his graver
across the neck of his developed embry-
onic fish, and thus have made the number
of true gill-openings correspond to the
six pseudo branchise across the throat of
the earlier figure. But it is presumable
that he was scarcely willing to risk the ex-
periment of forcing upon the scientific
world, even upon the high authority of
the University of Jena, more real gill-
openings than his fish possessed, though
he virtually does this in the six throat-slits
of his earlier figure, which he positively
declares to be the true gills of this fish.

But finally, to shatter this ontogenetic
and phylogenetic law, and expose the
fraudalent character of the entire fish-gill
argument, we have only to inquire: if
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- character than by making a fish go through
' the sham performance of recapitulating its
,own gills! Thus again does this vaunted
i law, so fundamental and universal that it
requires two large volumes to elucidate its
ramifying application, stultify itself, and -
‘reduce every argument based upon it to
self-nugatory nonsense.
Unfortunate Haeckel! Like Balaam of
‘old, he oiened his mouth to cuise Israel,
- but God hath changed it into a blessing!
' This comes from his maladroit but provi-
dential blunder of unwittingly incorpora-
 ting this disastrous cut of the embryonic
' fish into his plates among those of other
;animals. Had he been content to let well-
.enough alone, or had he been shrewd
enough to keep the fish entirely out of
| sight, he might have retained the key to
; the true solution of this gill-arch problem
in the secret archives of his own brain,
and the unwary might have been hood-
winked to believe that possibly there was
something in this embryological fish-gill
argument. But his anxiety to curse was
too great. The glittering evolution gold
of Balak dazzled his eyes; he yielded to
the temptation, and inserted the cut of the
embryonic fish; and behold! the entire
| ontogenetic law is thereby shattered and
. the theory of" descent broien‘ down. He
“has, in his zeal to misrepresent Nature,
| overcharged his “ phylogenetic” gun just
,one grape-shot too much, and its recoil
i has split the “gill-arch ” hypothesis wide
' open, scattering the fragments of its epito-
mized “recapitufation” into the dust.

But while the theory of descent thus

these so-called gill-arches in the human , muddles every thing it touches, converting
embryo ave really intended to represent - every nrgument it advances into distorted
man’s lineal descent from the fish and thus _self-contradiction, bow beautifully simple
“recapitulate ” his phylogeny, then what and every-way cousistent is the explanation
do the very same gill-arches or throat- | here given of these embryonic throat-folds
folds represent in the fish itself? Is it , in all animals, on the supposition that they
thus intended that the “ ontogeny” of the furnish substauce for differentiation into
fish shall “recapitulate” itself, instead of ' jaws, nose, mouth, etc.,, making them ap-
its “phylogeny” or tribal descent from ! propriate alike to the mammal, the bird,
still lower animals in the ancestral line? the reptile and the fish! But how ridicu-
If 80, then of what use is this boasted ' lously inappropriate, as typical f descent
fundamental law of “ontogeny ” in epito- ' from lower forms, are these “gill-arches”
mizing “ phylogeny,” if, instead of repro- when epitomized and recapitulated in the
ducing earlier ancestral forms, it simply fish itself! o .

reproduces its own specific form twice in, Now I protest, before evolutionists write

two different locations on its own neck?
Pshaw! If this law of “ontogeny” could
recapitulate the ears of an ass somewhere .
on the embryo of a goore, it would come
Dearer recording its own phylogenetic

another syllable about this “ fundamental
law ” or these ontogenetic “ gill-arches” in
ewbryonic infants, as proof of man’s de-
scent from “some branchial ancestor,” that
they set to work logically and scientifically
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than does Haeckel's audacious proclama- | bree may not develop and show themselves

tion that the ‘“human tail” has become | 80 early as the more important

aborted and ceases to exist, because the'’
body of the embryo has extended around !
it and covered it up! Should Prof.
Haeckel chance to find a man in some
savage tribe, who had met with an accident
that had removed the flesh and laid bare
the 03 coccyr, he would be out with a mono-
graph proclaiming a new race of tail-d-
men by the same “ philosophical culture ”
which prevents his observing this true
cause of “abortion” in the little tail of
the human embryo!

The plain truth is, evolutionists are so
anxious to rake up some sort of evidence
favorable to the theory of descent, that
they seem not only to lose their reason.ng
ﬁowers when drawing plain inferences,

ut they have become so blinded by their
overweening desire to prove their blood-
relationship to the brute creation that they
appear to have lost even their faculties of
observation. Had it not been for this,
Prof. Haeckel could easily have seen that
the human embryo has no sign of a tail,
except the os coccyr which stays with it
during life and grows with its growth;
whileit is an observable and undeniable fact
that every single vertebra, or joint of the
spine, which first appears in the embryo,
continues to increase in distinctness and
size as the child develops. These pur-
blind investigators, however, observing the
lower extremity of the spinal column pro-
jecting beyond the pelvic portion of the
frame-work not yet so fully develo%ed,
never think to count these vertebrse, but,
like mere children in science, jump at con-
clusions and suppose that this vertebral
column becomes shorter and shorter,
when in reality it is nothing but the other
portions of the frame-work and flesh of the
embryonic body developing downward to
cover it! If these superficial anatomists
will take the trouble to once count the
vertebree of a human and canine embryo
when first completely formed, and then
count the same joints in the matured
skeletons of the two species, they will
learn to their suprise that not one joint
or fraction of proportionate length has in
either of them gained or lost by develop-
ment since their spinal columns first ap-
peared complete in the embryos.

It should be observed, however, that in
the embryos of animals with very long

tails, normally, the extreme terminal verte-

joints of
the spine forming the frame wori( of the
body, and this tardivess in the develop-
ment of the less important vertebrz (by
the way a sensible thing on the part of
Nature) makes the contrast between the
apparent length of spinal column in the
human embryo and that of a dog, for ex-
ample, less conspicuous, and, as a conse-

uence, causes the human spine to appear

is¥romniona&])' long. But it is never-
theless an indisputable fact in embryounic
anatomy that no joint of the spine of any
animal ever disappears or becomes aborted
after it has once developed, and hence
Haeckel's little “ human tsil” is & myth,—
a weak invention of his own highly “poetic¢
imagination.”

Thus by a fair anatomical survey and
statement of the case, here for the first time
given, it is seen that this “human-tail ”
argument, whic has played such a prom-
inent part in sugport of evolution, and
produced such havoc with theological
views of creation in the estimation of
Hacckel ‘and Darwin, turns out to be no
“tail” at all, under any careful observation
or fair reasoning. And I will only add
that the view here taken will be fully sus-
tained by any candid aud competent anat-
omist who will examine Prof. Haeckel's
plates. These alone will show that all the
“human tail” there is or that ever appearsin
the human embryo is the normal os coccyr,
which, so far from disappearing or becom-
ing ‘“aborted,” as evolutionists would

, | teach, continues with every human being

through life. One can scarcely avoid ex-
pressing astonishment, on reading the ar-
guments of these eminent authorities, at
the superficial character of most of their
scientific observations and reasonings.
Such puerility positively tends to weaken
one’s faith in the value of all scientific au-
thority, and renders even our best text-
books objects of suspicion and distrust.
But there is the same inconsistency in
this “tail” argument, and in the plates
supporting it in Prof. Haeckel’s books, as
was recently brought to light in our ex-
amination of the * gill” argument. These
unfortunate plates, which claim to repre-
sent the embryonic infant with the tail of
the fortotse, as proof that man descended
“from tailed ancestors,” also show the fish
embryo with an exact copy of the little
“human tail” 8o that the one cannot be










































































































































































































































































































































