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for their superiors, and other qualities. They are architects, and they
dig, wage war, and extract various substances from plants and from the
earth and water. They are able to communicate their wants, their
pleasures and their pains, their apprehensions of danger and their

prospects of future good, by modulating their voices accordingly.
Each individual of every species has its own particular language,
which is perfectly understood by the rest. They ask and give
assistance to each other.

They make their necessities known, and

this branch of their language is more or less extended, in proportion
to the number of their wants.

Gestures and inarticulate sounds are

the signs of their thoughts.”*

-

J. C. ATKINSON.

Danby Parsonage, Grosmont,
York.
*

Zoology: its present Phasis and future Prospects.

By R. KNox,

M.D., F.R.S.E., Lecturer on Anatomy, and Corresponding

Member of the Académie Impériale de Medicine of France.
Section I.

THE section of Natural History which treats of animals, their
nature, habits, and uses to man, when they happen to be of use

to him, which is but seldom, is now fairly embarked in a new
career.

Like other arts and sciences, it has become industrial :

this is the phrase, I believe—industrial.

The greatest, the most

accurate of all the observers of antiquity, the man who combined

within the compass of his vast intellect a much greater amount of
science, literature and art than any mortal since his time-Aristotle
* I cannot refrain from subjoining the following striking passage, which I take
from ‘Psychological Enquiries: —“It is observed by a modern writer ‘that there is
hardly a mechanical pursuit in which insects do not excel. They are excellent
weavers, house-builders, architects. They make diving-bells, bore galleries, raise

vaults, construct bridges. They line their houses with tapestry, clean them, ventilate
them, and close them with admirably fitted swing-doors. They build and store
warehouses, construct traps in the greatest variety, hunt skilfully, rob and plunder.
They poison, strangle and sabre their enemies. They have social laws, a common
language, division of labour and gradations of rank. They maintain armies, go to
war, send out scouts, appoint sentinels, carry off prisoners, keep slaves and tend
domestic animals. In short, they are a miniature copy of man rather than that of the
inferior Vertebrata.”
XV.
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did not deem it beneath his dignity to compose a history of animals.
In what odour Zoology, properly so called, stood with his countrymen,
we do not, for certain, know; but of this we are sure, that during the
entire period of Roman dominancy Zoology was of no repute. Yet
even then, when, instead of Zoological Gardens and Museums of Na
tural History, gladiatorial exhibitions, in which brute man opposed
to brute beast on their way to the charnel-house, formed the delight

of a Nature-despising population, there were to be found a few simple
minded men, who thought it worth while to note what Nature, in some
of her unintelligible freaks, had placed on earth in an animal form,
in addition to man, oxen, horses, pigs and sheep, -these being clearly
all or nearly all that are really useful in animal life to him. Persons
there were even then, no doubt, curiously observant of what mankind
in the mass very naturally and very properly despises. Such were to
be found, also, at work—and this, considering the form of humanity
which then prevailed, seems almost incredible—during the middle or
dark ages, the most terrible period, seemingly, of human existence,
when feudalité and hérédité had done their best and their worst to
debase human nature, by depriving man of all his natural rights,"
feudalité and hérédité, those terrible instruments of evil, those impla
cable scourges of humanity, and of which we have still, unhappily, a
large sprinkling even in England, raged at this period over Europe,
extinguishing the rights of man and his claims to be treated as a hu
man being. Yet even then a few naturalists were to be found, even
in practical England, where they were naturally and have ever been
held in the highest contempt. At last two men appeared whose
genius rescued this humblest of the sciences of observation from its
degraded and debased condition, restoring it to that position amongst

the Sciences in which Aristotle first placed it. These great men were
Carl Linné and the Count de Buffon. But this was all they effected;
and Natural History (we allude more especially to Zoology) was fast
lapsing into its pristine, anecdotic, puerile, harmless condition, when
a genius appeared, destined to revolutionize not merely Zoology, but
the human mind itself.

That man was George Cuvier, an anatomist.

He it was who formed an era not merely in Zoology, but in human
history.

From that moment Zoology, removed from the school-book

and from the pleasant story-telling gossips about “my first tiger” and
“my last serpent,” became a fitting study, and a difficult one, too,
for the deepest thinkers of the day. Whilst Cuvier lived the phasis

of Zoology was wholly and thoroughly scientific; his vast reputation
and unbounded influence prevented all inroads upon it; the wit of the
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bar was silent in his presence; the church looked on but said nothing,
biding, as usual, “its time;” smaller wits saw the propriety of exer
cising their pens on more assailable topics; Voltaire himself, had he
been alive, must have yielded his assent to the truth of Cuvier's de

monstration. But, now that Cuvier and the last of the anatomical
school of France, DeBlainville, are dead, symptoms of a renaissance
appear, claiming for certain great men, long forgotten, becoming
niches in the Temple of Fame. The chief of these forgotten illus
trious is Buffon.

Out of the combined labours of the Linnean and

Cuvierian eras it is proposed to form a phase distinct from yet not at
variance with the hypotheses and views of the illustrious Frenchman.

Hopeless as to forming an era, the modern zoologist would yet fain
retain his favourite study amongst the living sciences; he beseeches
you not to send it back to the anecdotic and amusing literature of the
past.* The history of the dead and extinct zoological world, wonder
ful though it be, he perceives to be scarcely sufficient to enable it to
stand its ground, the living and actually existing world being that
alone which interests men. Little avails it to the present generation
to be told what kinds of bears and hippopotami, saurians and other
reptiles, if they were reptiles, inhabited a land, to call which ancient
Britain must unquestionably be erroneous in every sense of the term.

An attempt, accordingly, is being made to connect Zoology with the
useful and industrial arts, -to hand it over to Boards of Trade; and

as this plan succeeds in England with everything, sacred and profane,
a temporary success may be anticipated, and the industrial era of Zoo
logy may flourish even in France for a time. For the honour of
Science may that period be brief! In the meantime we may ask
and endeavour to solve the question, What is its present phasis in a
scientific point of view; what its future prospects?
Ontology, or the science of beings; Comparative Physiology; Zoo
logy, in its most extended signification, embracing the existing and
the extinct, the living and the dead organic worlds-mean nearly the
same thing.

The Philosophy of Zoology, a new theory of Zoology,

means merely a new “interpretation” of animal nature. No science has
in Britain undergone a greater change than this has done during the
last half-century, or at least since the times when Smellie wrote and

guessed, and the good-natured Goldsmith tried his pen, on what the
world was then pleased to call Natural History; we mean, of course,

the English world; for the writings of the illustrious Count de Buf
* See Preface to Milne-Ewards's ‘Manual of Zoology.’

5476

Zoology: its present Phasis

fon, now about to resume their just position in Science, proved, in
France, so long as they were permitted to be read, an insurmountable
obstacle to a return to that state of degradation to which the parti
pretre had succeeded in reducing it in England. As that party
existed on both sides the Straits of Dover, the question may be fairly

asked, Why was not the success equal on both sides
The answer
is easily made, and most satisfactorily. On the English side we had
no Revolution setting free the human mind from the bondage of ages,
and producing such intellects as those of Arago and Cuvier, Laplace

and Fourier, Geoffroy and Savigny, Malus and Gay Lussac. With
us, on the favoured side of the Channel, Sot George succeeded Idiot
George; the English mandarins, with whom, of course, was the Eng
lish parti-prétre, successfully resisted the claims of men to be free; the
progress of Science, especially of zoological Science, was successfully
resisted; the labours of the Count de Buffon continued to be scan

dalously mutilated by English compilers to suit the taste of the Eng
lish public; Paley's well-written, but superficial, erroneous and pira
tical compilation was the zoological text-book at the Universities,

and by all respectable, correctly thinking people looked on as
second only to Scripture; Gibbon's name could only be mentioned
in a whisper, and to speak of Voltaire otherwise than to vituperate was
sure to entail on the speaker or writer a torrent of abuse.

In the

meantime what did the great bulk of the people read on Zoology P
Goldsmith's ‘Animated Nature’ and ‘A History of the Three Hun
dred Animals, that being the limit as to what was “useful to be

known,” and to which the English mind was permitted to aspire.
That the condition of zoological Science has changed materially
since the period we speak of, even in England, is due to the labours
of one great mind, George Cuvier, the anatomist. Before his time na

turalists were not anatomists; indeed, before his era true anatomy was
not understood; what passed for anatomy was as an instrument and
method of discovery, wholly valueless in the hands of zoologists.
He discovered the descriptive, and applied it. The result was—1st,

the placing living Zoology for the first time on a sound scientific
basis; 2ndly, the discovery of the signification of the fossil organic
world,—a discovery which in some respects stands unrivalled in hu
man history; 3rdly, a new “interpretation of Nature,” which the phi
losophic world objected to, even before the death of the immortal
author of the ‘Ossemens Fossiles.

The facts he discovered are now

universally known, and therefore require no special notice here. To
these facts he of necessity tacked certain theories, or rather hypothe
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ses, in other words an “interpretation of Nature,” which was, sooner or
later, sure to be assailed. He resisted to the last the transcendental
doctrines of Goëthe ; the simple-minded Oken he looked on as a well
meaning, honest observer, but labouring under extreme delusions pe

culiar to the German or Gothic mind; Geoffroy, who, taking the same
view of Oken personally, had yet adopted the greater part of his doc
trine, was personally attacked by Cuvier in the Academy, where his
great reputation silenced all opponents. With DeBlainville, originally
his own assistant, equal to himself as an anatomist, Cuvier was more
cautious; and this course was the easier to adopt, seeing that

DeBlainville, up to the moment of Cuvier's death, had not committed
himself to any theory, -to any interpretation of Nature. He has done
so since. His facts are indisputable; but they admit, like most facts,
of a variety of interpretations. Since the demise of the illustrious
author of the ‘Ostéographie, some of his views have been submitted,
with all due caution, to the Academy, for that body would not even
now listen to a direct attack on “le grand Cuvier,” though backed by

the deservedly great name of DeBlainville. Buffon, whom Cuvier so
greatly and unfairly undervalued, begins to be mentioned, and zoolo
gists have been found bold enough to speak of him as a great and
illustrious man, a profound thinker and original genius. A matchless
writer he was ever known to be, scarcely equalled, and certainly not

surpassed, by Voltaire himself. But Cuvier had traduced his writings,
holding them up superciliously to contempt; sneered at the amiable
Daubenton, his anatomical assistant; boldly asserted that Aristotle's
account of the elephant was infinitely more accurate than Buffon's,
thus indirectly aiding the parti-prétre, who never sleep, and who
never, on either side the Channel, forgave Buffon, haters of truth and

genius as they must of necessity ever be. By such means the un
assailable Cuvier had lowered the reputation of Buffon to that of “a
pretty good naturalist, who had described in a pleasing style the his

tory of some mammiferous quadrupeds”!
Thus originated a new era, the Cuvierian.

For somewhat more

than half a century it has held, and perhaps still holds, undisputed
sway over the scientific, I had almost said the intellectual, world.
Its importance to man, it is true, has of late received some severe
shocks in presence of other grander discoveries; the rail, the screw,
the steam hammer, the diggings, the hot blast and the cold blast, the
Minie rifle and the Lancaster gun, such things as these unquestion
ably throw the ‘Ossemens Fossiles’ into the shade. Let us hope,
however, for the honour of humanity, that civilization may never attain
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that grand utilitarian climax when a moment's thought thrown away
on anything but “the dollar” will be held as time lost, and the human
Gorilla everywhere, in imitation of model England and model America,
look only to the essentially useful to be known. And now, after half
a-century's triumph, the theories (not the facts) of Cuvier are openly
canvassed and disputed. It is beginning to be admitted that had
Buffon's works been more deeply studied (and, let me add, more fairly
dealt with), France might long since have claimed for one of her sons
the merit of having discovered the transcendental in Zoology, or, at
the least, of dividing the claim with Germany; nay, what is more, of
having produced a mind competent to grapple with the most difficult

of all questions, the Philosophy of Zoology, that question which Cu
vier, in the height of his reputation, declined entertaining, and which,
when forced on scientific Western Europe by Etienne Geoffroy (St.

Hilaire), caused him so much uneasiness.

This question revived, we

now purpose examining, aided by the vast discoveries of Cuvier and
his school, of whom DeBlainville was the most illustrious, and, above.

all, by a profounder study of the “thoughts” of the author of the
‘Epochs of Nature.”

To some it might seem that a new interpretation of Nature is all
that Philosophy requires, and all that merits being considered here.
But after the interpretation comes the application,-after the theory
comes the practice. If the theory or interpretation be profound and
unanswerable, it must, one would think, be universally received. Not
so.

It must also be in accordance with the spirit of the age, or mould

that spirit to it.

Even the laws of gravitation as established by New

ton, the immutable laws of physics, admitting of no exception, are
received as truths only by the thinking part of mankind, not by the

mass. * Need we feel surprise at the rejection of the philosophic
thoughts of Buffon, unsupported, as they assuredly were, by any ma
terial demonstration ?

The discoveries of Cuvier, on the other hand,

were based on physical facts; and many of his deductions from these
facts admitted of no sort of doubt.

But it was far otherwise when he

propounded his views on the structure of the globe, how it had been
constructed by successive formations, how the animal kingdom ori
ginated in successive creations, implying successive extinctions,
both miraculous in their nature, stupendous and beyond philosophy.
Such doctrines were sure to be assailed, and, I may add, sure to be
refuted. The refutation is still incomplete, but certain to come. But
* With them an appeal must ever be made to the senses.
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before entering on this let me consider some of the laws which we
know regulate living beings; their growth, production, dispersion,
before our eyes.

Clever men without a genius for discovery succeed occasionally in
giving a new aspect to Science by a dexterous change of terms. The
trick is stale enough, but it answers for a time, and this is all that is
aimed at or even hoped for. Thus Bichat's classical arrangement of
the animal functions into organic and animal become, with the mo
dern physiologist—1st, functions of nutrition, and, 2nd, of perpetua
tion; 3rd, functions of conservation.* The terms mean precisely the
same as Bichat's; but they are different terms, at least in appearance
and sound; and this suffices with most.

The study of these func

tions constitutes Physiology, properly so called. The determination
of the seat of these functions, or in other words their localization, has
been attempted in every way, by the anatomy of the dead and of the
living, by Pathology, by experiment on the living and dead. This
method, the experimental on the living, invented by Galen, perfected
by Haller, received from Bichat a scientific character, and was carried

to its extreme height by Magendie and his school.

It has benefitted

Physiology, properly so called, a little; but as an animal body is one,
has general sympathies and cords of unison, so a single pathological
fact has occasionally overthrown the finest and clearest of the experi
mental theories. A disordered liver may give rise to mental aberra
tion, or a blow on the head produce an hepatic abscess. Experi
mentalism explains nothing of all this, and never will.

The general physiology of animal beings, on the other hand, is dif
ferent, and has been arranged under four heads:—1st, the speciali
zation of beings; 2nd, the formation of beings; 3rd, the diffusion of
beings on the surface of the globe; 4th, the diffusion of beings in

time, or in the different ages of the globe; to this may be added, 5th,
the extinction of beings in time, a mystery quite as inexplicable as
their formation.

The beings referred to here are animated beings, or

animals, whether now existing or extinct. To view these, the fossil
and the living, as distinct, apart from each other, as Cuvier did, seems
erroneous, as well physically as metaphysically. The view implies
successive creations or formations, which comes to the same thing, of
new genera and new species,—the constant interference of a first cause.

So sensible was Cuvier of this violation of the principles of all philo
sophy that he at times denied, in the most positive manner, that such
* Fleurens.
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was in reality his view; but he always clung to or returned to it, and
towards the close of life more obstinately than ever. A German
by race, a French citizen by the accident of birth, but, above all,
an anatomist, sceptical in the highest degree, disbelieving what
he could not see and touch, he held in extreme dislike the pan
theistic doctrines of Southern or Sclavonic Germany, their inventors

and supporters. To him the transcendental in any form was odious;
and if anything could bring the dead from the tomb it would be the
announcement that his anaplotherium was really nothing more than
an overgrown baby-ruminant; that much-doated-on skeleton which it
was so easy for him to prove belonged neither to a horse nor an ass,

a pig or deer, an ox or buffalo, a tapir or rhinoceros, nor anything
now alive, or which had lived since man began to notice the differ
ence between a horse and a pig, an era assuredly of no mean date, that sheleton which, being explained or interpreted, created Palae
ontology, bestowing on Cuvier an immortal fame. Whilst Cuvier
lived no transcendentalist had ever ventured thus to assail the very
basis of the doctrine of the great anatomist.

Palaeontology derives much of its importance from this, -that many
more species and genera of animate beings have been destroyed than
now exist. Zoologists admit as lost forty thousand species of shell
fish, forty species of the pachydermata, and one elephant at least; of
hippopotami seven or eight species have been lost, besides reptiles
and fishes innumerable. Now, in what light are these lost species
and extinct genera to be viewed ? Under what aspect are they to be
intercalated with the living?

If intercalated as DeBlainville pro

poses, they fill up the gaps in the scale, and out of the living and the
extinct, the present and the past, is formed one great chain of beings.
This unity, this scale of beings, Cuvier denied. Assumed by Bonnet
and Buffon to exist, its rigorous demonstration was attempted by
DeBlainville, a descriptive anatomist equal to Cuvier himself. Giving
up as untenable, 1st, the successive creations of Cuvier, and, 2nd, the

simultaneous formation and creation of all species at first (a doctrine
hinted at by DeBlainville), as doctrines disproved at once by palaeon
tological research, there remain still to be accounted for the existence

of certain species and genera in time and space, and the appearance
on the earth of species and genera which at one time did not exist.
If the descent of the living from the extinct cannot be proved in one

form or another, the doctrine of the unity of the scale of beings is a
doctrine not worth maintaining. There cannot be two modes of crea

tion or formation of animals, two principles working the machinery

and fulure Prospects.

5481

of the universe. It must be philosophical or nothing, and if philoso
phical it of necessity excludes the miraculous. An English states
man (such a statesman ) boldly declared, at a public meeting of
agriculturists (a class of persons not remarkable for philosophical

inquiries), that “the discovery of gold in Australia was simply
a merciful dispensation of Providence to meet the wants of a

superabundant English population.”* But why not go further, and
say at once that the gold was formed there, a few years ago, in order
that it might be so discovered ? And why not say at once, for this
conclusion is aimed at, that it was expressly formed for the use of the
Anglo-Saxon race : On the other hand, a similar discovery had been
made, a few years before, in California, by a section of the same race,
a very amiable, Christian, mild and gentle section of the great English
family, remarkable, above all, for a truly Christian philanthropy, and
who have turned the

discovery to

the best account.

How are we to

explain this? There is but one way: reject the hypothesis, and all
such, as a scandal to the era in which we live, a libel on human rea

son and an outrage on common sense. t
In support of the doctrine of a unity of all created beings, an unin
terrupted scale of life from the commencement, we have had—1st, the
theory that all living things are convertible into each other by exer
nal circumstances; t 2nd, the same doctrine formuled in a more phi
losophical way,§ and better adapted to the existing state of Science; |
3rd, the theory that all species were formed as they were, and now
are, at first, and perhaps simultaneously, thus constituting species
everything in Nature, and viewing generic characters merely as the
result of modifications of species affected by time and circumstances,
or even as being in themselves of little or no moment in philosophy;
lastly, "I the theory that, admitting species or specialization to be the
great aim of Nature in the construction of the organic world, it is not

the sole aim, nor do specific beings solely form Nature; that genera
or natural families form a portion of Nature's great scheme; that per
petuation by a parentage is generic as well as specific proved by the
fact of certain animals passing their lives and perpetuating their kind,
* Speech of Sir John Pakington, as reported in the ‘Times, 1856.
f Such ideas are peculiar to the Saxon race, and especially to that section of it
which we find in England where the “whitened sepulchure,” lay and clerical, most
abounds.

# Lamarck.
|| De Blainville.
XV.

-

§ Goëthe, Oken, Geoffroy.
*I Knox.
T
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for one or more generations at least, under a generic, and not a spe

cific form, and by the fact, admitting of demonstration, that, even in
the highest forms of the vertebrate animals themselves, the young, up
to a certain point, is a generic animal in its natural-history characters,
and not specific, but with this additional remarkable circumstance,

that it combines in itself the natural-history characters of all or most of
the species of the natural family to which it belongs.* Adopt this
view, and it explains to a certain extent, if not the disappearance of
species in time and space, the coming upon the stage of life of other
species seemingly new, but which are not so, being merely the deve

lopment of specific forms which lay concealed in the genus or family.
Agreeably to this view, generic creation at least is universal, appli
cable to countless generations. Specific appearances, on the con
trary, are accidental chapters in the history of the globe; species
perish, genera persist; the embryo of the future organic world lies
concealed in the present, as the embryo of the present lay wrapt up
in “the past.” The compensation spoken of by somet as a natural
compensation is wholly human. “If species,” say they, “die out,

individuals multiply; and this compensation is in favour of mankind.”
The theory has a strong odour of the present utilitarian age; nor is it

a fresh theory in any sense of the term.

“All things were made for

the use of man,” to have dominion over and to turn to account; but
as most of Nature's productions are useless or even detrimental to
man's interests, the way to turn them to the best account is no doubt

to destroy them, their existence and his being incompatible, substi
tuting in their place the useful. M. Isidore Geoffroy (St. Hilaire), with
the fondness of a naturalist for Nature's works, proposes the naturali
zation of some of the beauteous and harmless animals with which she

has peopled the globe. Not so says his colleague, the more acute,
practical M. Fleurens: these things, he remarks, look well in museums
and natural-history collections, but are not to be compared with
sheep and oxen, horses and pigs. Improve these, says the astute fol
lower (at an immense distance no doubt—so distant indeed as almost

to have lost sight of him) of the immortal Cuvier; improve the domes

tic breeds formed by man; follow the English, the only people who
understand the true fattening of domestic animals; extirpate Nature's

works which are useless to man, and cultivate henceforward only the
flora and the fauna comprised in the scant vocabulary of the farmer
and the market-gardener. Alas! for that Academy where sat Geof
* Knox.

f Fleurens.
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froy and Cuvier, Laplace and Ampere! But the industrial will
have its day, and for the honour of mankind let us hope it may be as
brief as possible. Of impure origin, and suited only to the muddy
banks of the Thames, let us pray for its speedy extrusion from halls
which once echoed to the sublime language of Cuvier and Geoffroy,
Arago and Laplace.
The aim and object of the various branches of knowledge now
cultivated under the names of Physiology, human and comparative,
Anatomy, human and comparative, Zoology, Palaeontology, Biology,
Morphology, Embryology, Transcendental Anatomy, is one and the

same, namely, the Philosophy of Zoology, -the right comprehension
and interpretation of the nature of animal beings, their relation to
each other and to the globe they inhabit, -their history, in fact, in
time and space. This fact has been long recognised and admitted, as

-

also the probability that, in the history of the mutations and transfor
mations of the animal from its embryo to its adult condition, or from

its generic,” or perhaps even a still more highly generalized expres
sion, to that specialized form, becoming, as it were, acclimatized

and specialized, it assumes a form recognised by man, and all that
lives lies the grand secret of philosophical anatomy: thus the great
questions of this sublime and mysterious history may certainly be
embraced—1st, in the specification of beings; 2nd, the formation of
beings; 3rd, the diffusion of beings in space; 4th, their diffusion in
time. These truths have been long known and admitted, from the

time when Etienne Geoffroy (St. Hilaire) called the attention of the
Academy of France to the theories of the transcendental. Goëthe
and Autenrieth had done this long before in Germany, but these great
men lived unhappily before their time, than which there can be no
greater misfortune.

Buffon said that species are the only beings in nature; but of this
word “species” he made an abstraction: it was the fashion of the

day; men were still fond of the metaphysics of the old school, and
Buffon was no anatomist. The idea of species is no doubt an abstrac
tion and generalization, but one of the simplest, to which even the
lowest animals are equal. To arrive at a practical knowledge of

species, as distinct from the individual, is just as easy for the Bushman
as for the most learned professor of Natural History, and sometimes

much easier; but Science demands a definition, and zoological
science requires species to be defined; Cuvier's is known to all the

-

* Knox.
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world; he defines species to be “the re-union of individuals descended
from each other or from common parents, and of those resembling
them as much as they resemble each other.” In a matter so difficult
as the definition of species this definition is comprehensive enough,
and answers most purposes, but, on analysis, it presents some
difficulties, and it has therefore been proposed to limit the definition
of species simply to the test which Horace long ago gave us, which
the common sense of mankind proclaims and even demands as an in
violable law, namely, to the character of resemblance solely; others
have proposed the leaving out resemblance and confining the defini
tion to continuous uninterrupted descent or reproduction. It has
been said that the idea of resemblance is an accessory idea; * but

how accessory : The idea of reproduction, on the other hand, is said
to be a fundamental idea.

Would it not be more to the purpose to

call the first the sole practical, the second the experimental * . If, on
the field of an unknown land, we meet an animal of the bovine or

equine kind, ovine or porcine, would not the most illiterate, if expe
rienced, be in a position to say whether the animal was identical or
not with others he had already seen
But it may be said, the ques
tion still remains, as mere resemblance is deceptive, how are we to

prove this unknown animal to be of the same species as the already
known
To answer this question the scientific man resorts to the
method of experiment: if he observes this new kind of ox or horse to
breed freely and continuously with those already known, then it is held
to be of the same species. Now, notwithstanding its seemingly strong
position, nothing can be more fallacious than this experiment. Man
kind is generally viewed as composed of varieties, and not of distinct
species or races, yet these varieties, as they are called, have never
permanently mingled so as to give rise to a hybrid race. In this
view, then, they cannot all belong to the same species: the supporters
of the theory may, however, be disposed to concede this, and we must
look, then, for another argument, not against the reality of the test by

reproduction, but against the misapplication of the doctrine. All the
races of sheep are said to breed freely with each other, and therefore
are of one species. We confess to great doubts on this point: so with
the horse and the ox. Race is said to be artificial, species natural:
it must be admitted, however, that some races strongly resemble the

natural,—have a wonderful power of endurance and of resistance to all
external circumstances; the Negro is precisely what he was when the

Egyptian tombs were hewn on the banks of the Nile, some four or five
thousand years ago. If there be a hybrid breed of men on the earth
it is the modern Turk, and they are fast becoming extinct. The test
by reproduction is no doubt the scientific test par excellence; but, in
a practical point of view, the test by resemblance is much superior, not by the resemblance of the interior, of the skeleton, for example, but
by the dissemblance or resemblance of the exterior. In as far as the
skeleton is concerned, the ass and horse obviously resemble each other,
* Fleurens.
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and confining one's views to this, which we might be forced to do were
they palaeontological subjects, they might be, and would have been, de
clared to be of the same species: so with the zebra, the quagga, &c.
Now look at the exterior, and say where is the possibility of mistake.
But it may be said, this idea of resemblance of the interior and dissem

blance of the exterior would not enable you to decide the question as
to the identity of the nature of both.

No science of mere observation

is equal to this; the profoundest zoologist that ever lived could not, by
any a priori reasoning, have foretold that by the union of the horse

and ass we should have a mule, partaking somewhat of the nature of
each parent, and that this mule should be barren. It is experiment
alone which decides such questions, not Science. The probability is

that the product of the ass and quagga, or zebra, of the zebra and the
horse, of the zebra and quagga, would, in like manner, prove a barren
mule; but nothing of all this is certain until tried. Zoology, or the
doctrine of life, must not be mistaken for a fixed Science.

Continuous production is the characteristic of species, but resem
blance of the product to its parents must also be superadded. The
domestic dog differs in almost every country; it has been assumed
that all the so-called varieties are reproductive with each other, and
are consequently of one species. These assumptions are hasty
and gratuitous; the same has been said, on no better grounds, of
sheep, oxen, horses and men. Continuous production is easily

asserted, difficult to disprove.

Since the grand era of Cuvier, natu

ralists have been anxious to maintain for their favourite pursuits the
elevated position bestowed on them by one who worthily contested

precedence with the foremost of scientific men. But the Cuvierian era
is past and determined,—its position fixed in the history of Science;
it admitted of few abstractions,—it rejected the transcendental, the
transformations of the embryo, and even, in some measure, limited

and restrained and defined the powers of Nature: these mistakes are
now seen and admitted. Let us proceed.
The dog and the wolf reproduce with each other to the third gene
-

ration, but no further; they are then of different species: had it
been otherwise the world would have been harassed with a dog-wolf,

to distinguish which from the pure would have puzzled Linné himself.
The dog and jackal reproduce to the fourth generation; “but the dog
and fox never have any offspring when united: they are then of
different genera.” It would seem, then, that in zoological Science all

is experiment and observation. The hyena and dog are in the same
category; they belong to different genera, if this test be accepted as
certain and real. But a very few years ago mankind was assured by
the most distinguished of living zoologists that the idea of species
was fast disappearing from human thoughts; now we are told that
species are the only beings in nature—that they constitute the

primitive forms / Why, then, have the young generic forms ? Why
have some of them forms which belong to the past or extinct world !

Why do individuals grow up to the adult condition, occasionally with
forms not constantly found in their species, nor genus, nor even cle
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at any period of their growth?

Must we, to explain these pheno

mena, go back to the old jeux de la Nature, to accident and chance,

to providence and the will of God? \Vhat is the meaning of forms,
clearly arising from arrested developments, and of others as distinctly
traceable to retrogressive developments, but this, that adult species
may, after all, be only the individualized expression of certain forms
of life alone compatible with the existing order of things, as formed by
and out of this order itself; the basis, in the mean time, out of which
the living species springs-—the t-rame, if we may so say, being but

one with the extinct. In no other way can we readily connect the
past with the present, the present with that future which is sure to
come.

The future, it is true, may be a world lifeless, cheerless,

rolling through space for millions of years, such as palaeontologists
supposed it to be at the commencement: we have no faith in either
conjecture.
The modern theory, then, is that a continuous fecundity implies
species, a limited fecundity genus. All sheep and all cattle are con
veniently assumed to possess (although this has never been proved) a
continuous fecundity, and therefore are, respectively, of one species;
the horse and the ass have a limited fecundity, and are therefore of
different species, but of the same genus; the dog and fox do not
breed at all with each other; they are, then, of different genera.
' Beyond these, it is true, there may be no consanguinity by parentage
or reproduction; but what is this to Nature? Is it merely by way of
amusement, and to display her powers, that the embryo is found to
pass through so many of the same forms of life before attaining the

higher, occasionally reversing the process, and undergoing a retro
grade development? WVhat precise meaning do Zoologists attach to
the term parentage, when applied to different species of the same
genus? According to one hypothesis, this is at least comprehensible : .
“ The young of all the species of the same genus possess at ﬁrst all the
speciﬁc characters of the different species of the genus.”* Unques
tionably we have here parenté of a deep character, and one which
Nature might turn to account. The conversion of one of these species
into another cannot be so difﬁcult a matter with Nature, especially
when all or most of the speciﬁc characters are already present in the
young. Thus a given species may perish, but another of the same
consanguinité takes its place in space: it is a question of time, not of
new creations; it is-but the successive developments of species from
one great family. How that family or genus stands with others has
not been as yet explained, and can only be by Palaeontology, which
gives us the matured speciﬁc and individualized forms of what, in the
living embryo, we can only guess at.

The vertebrate have the most

positive relations to each other in the unity of their organization, and
especially of their skeleton. Thus parenté extends from species to
genus and from genus to class and order, in characters not to be mis
understood Cuvier maintained the doctrine of the ﬁxity of species,
'* Knox, in the ‘ Zoologist’ of 1856.
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and modern zoologists have boldly added, that no species closes its
career naturally, meaning thereby, that all meet with a violent death :*
they would fain go further than this, and hint at their extermination
by man,—a dangerous and most improbable doctrine,-—a hypothesis
unsupported by any proof, even in the case of the dronte, which, we
are told, was exterminated by Portuguese sailors.1~ Species, we are
told, have disappeared as a consequence of external violence, other
wise they would have been perpetual, ﬁxed, eternal! Assumption
again ! for it is not species alone which have perished, but genera and
forms of life wholly distinct from the existing order of things. Why
perished the ancient vegetation, so unlike the present, and whence
came the present, but from the past? That species have remained
ﬁxed since the time of Aristotle, and long before, is a fact which must
be taken in conjunction with this other, which we owe to Cuvier:
“There was a time when the present organic world did not exist,
but another, or rather other forms of life wholly distinct.” If
species, then, are ﬁxed, historically or in man’s recollections, they
are not eternal as regards the past, nor the future if it is to re
semble the past: nor can we altogether depend on what we see: it is
but the other day when the taenia and the taanioid forms of animals
were declared to be speciﬁc forms; now we know that they are not
so,-—they are generic, if we may so say; they can even for a period
retain this generic form, maintain an independent position and propa
gate their young, as if they were individualized, specialized adult
forms. These discoveries, the result of direct experiment, are but of
yesterday, but their importance in discussing the theory of life is vast,
and can scarcely be overrated. The reply of Cuvier to Geoffrey and
the German school, who maintained the direct descent of the existing
species from the past by a modiﬁcation or degenereration of the fossil
species,—namely, that were it so the modiﬁcations ought to have been
gradual (graduées) ; “ there ought,” said he, “to be a series of shades
between the fossil and the actually existing, and traces of such modi
ﬁcations ought to be found in the interior of the earth, yet we ﬁnd
them not:” this objection, which seemed so probable at the time, is
being met, and may shortly be fully answered. These shades are
being daily found, and this has been distinctly proved by De Blain
ville;

‘2nd, if we adopt the theory that all generation is generic;1

that specializations of every kind depend on the nature of the existing
order of things; that if certain of the modified forms ﬁlling up the
great scale of beings be not yet found, it may arise from this, that
these forms have not yet been called into being, and cannot therefore

be found; then the objections of Cuvier, at the best somewhat trivial,
as referringsolely to historic periods, fall to the ground. The living
species, then, are not absolutely new creations; but, in whatever light
this may be viewed, one thing seems certain,—the utter falsity of the

doctrine of Aristotle, who fancied that Africa’s ever-varied and glorious
Fauna arose out of the scarcity of water, which, bringing to her
I * Fleurens.

1 Id.

i Knox.
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widely-spread and scantily-supplied springs all species of animals,
gave rise to those ill-assorted unions terminating in the production of
new species. The arida nutriv leonum has, from time immemorial,
been celebrated for the production of what was new ; * so said Horace,
and the adage is still true, though not in the sense of the illustrious
author of the ‘Historia Animalium.”

The question of the fixity of species first assumed a scientific form
in Cuvier's hands; he based his view on the skeleton, but, as a
scientific man, he was candid enough to admit that between the

presumed fossil and the living organic world the differences, in many
instances, scarcely amounted to specific.

This occurs in the horse,

dog, ox, elephant, &c.; notwithstanding, he viewed them as specific
and distinct on other grounds, and in this we feel disposed to agree
with him: not so De Blainville; with him the Elephas primogenius,
the mammoth of Cuvier, is of the same species as the living Asiatic;
the same view he applied to many carnivora, pachydermata, &c. But
now one of two things; the primitive elephant, the mammoth, and the
so-called fossil horse, ox, bear, dog, &c., either were identical with
those now alive, or they were not. The question of identity, we hold,

:*

cannot be decided by any examination of the skeleton alone, for who,
looking at the skeletons of the horse and ass, the zebra and quagga,
and Tsazitai, and observing their strong resemblance, not to say
identity, could ever have imagined them to belong to species, perhaps
even genera, so distinct from each other as they in reality are, had he
not been forewarned of the fact by a knowledge of the entire and

*.

*.

living animal : So it is with the mammoth, bears, &c.; but let us
suppose them to have been of the same species, then it must of
necessity be admitted that the dawn of the present order of things, as
Humboldt has remarked, must have penetrated much deeper into

antiquity than is generally supposed, or, to express it in simple and

*

not mythical language, the appearance on the earth of the existing
species of animals counts from an antiquity which upsets not merely
Bishop Usher's chronology, but every other hitherto offered,—even
the modern and most orthodox palaeontological. And here the posi
tion of the horse, dog, &c., merits a passing remark: if the presumed
fossil are identical with the living, what becomes of the fine-spun
theories of naturalists ascribing to man's influence, by domesticity, the
origin of the domestic horse, ox, dog, sheep, &c., Goëthe affirmed
that the domestic ox was the direct result of civilization and domes

ticity acting through a million of years. Man, then, lived a million of

years ago. Goëthe's theory can scarcely be the true one, in any
sense. What has domesticity done for the ass and the elephant,—
the camel, and, we may add, the lama? From the remotest times
these animals have been subjected to the influence of man, and yet
over them that influence has been pointless. This difficulty Cuvier
not only instinctively foresaw, but was forced to listen to towards
the close of his great career. The resemblance, not to say identity, of
* “Aliquid semper novi Africa offert.”- Hor.
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the fossil and living horse, the fossil and living dog, &c., was obvious;
so with many of the bears, carnivora, &c.: now this difficulty he might
at once have repelled by pointing to the resemblance of the skeletons
of the horse and ass, which yet form species absolutely distinct.
But to have used this argument was to employ a double-edged

sword, to be rapidly turned against himself, upsetting much of his
anatomical researches, and his great aim of proying, upon anatomical

grounds, that the fossil and living worlds were absolutely distinct.
Again, when Huet and other distinguished palaeontologists and
geologists, pointed out to him the undoubted discovery of the

remains of man himself in geological positions, the vast antiquity of
which could not be doubted, and the simultaneous occurrence of
these remains, both with the recent and the extinct world, thus
seemingly uniting all in one series; Cuvier was silent on such
occasions, and his silence was very naturally respected by the

Academy. Thus, long prior to his death, the illustrious man must
have foreseen that he had opened up a fountain of discovery, to the
flow of which man could set no limits. If man succeeds better with

the ox and horse, the dog and sheep, the rabbit and pigeon, it is be
cause in these genera there are several species, by the combining of
which breeds (not races) are obtained, showing those numerous
varieties which modern naturalists * mistake for races,—which men

maintain for a time by force of circumstances,—which, unless thus
maintained, have a constant tendency to revert to the primitive species

from which they sprang. As with animals, so with man. South
America, conquered by Spain and Portugal, in other words, by the
Lusitanian, Celtiberian and Iberian races of man, witnessed the
growth, for a century or two, of a heterogeneous population, some
what analogous to our mixed breeds of sheep and oxen, horses and
dogs; and now that the European race ceases to emigrate to that
land, the artificial, forced, unnatural and unleavened mass frees itself
of the accessory and accidental elements, -the Mulatto dies out, as

he must always do; the pure white and the Indian, the Negro and
the Carib, return to what they were. If man has reason to boast of
his mixed breeds of cattle, the world has but small reason for congra

tulation in the production of mixed breeds of men.

Look at the

savage cut-throats who have desolated South America, the so-called
Mexicans and Peruvians, the Monte-Vidians and Buenos-Ayreans (as
if there ever was, or ever could be, any such races), and admit that,
unlike those of the West, whatever be the fanlts and foibles of the

pure races, they are at least intelligible to humanity.
But we have been drawn away from the simple question of fixity of
race or species, which Cuvier and De Blainville, though in different
ways, maintained, and which Geoffroy and the German school as

stoutly denied. The possible existence of a hybrid species was long
ago denied in this country,t and the assertion has received the sup
* Fleurens, &c.

+ ‘The Races of Men: a Fragment, by R. Knox.
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port of many painstaking naturalists of the United States of America:
it is now, we ﬁnd; beginning to be admitted in France, after a sharp
struggle, no doubt, and the limits of fecundity in the hybrid breed are
being clearly deﬁned experimentally. It is quite right that such ex
periments should be made, although they do not lead to any important
practical results. To prove a hybrid race to possess continued fer
tility there must be no return to either of the pure species to which the
hybrid owes its origin. The she-male, sterile with the he-male, is said
to become fertile by a union with the ass or horse ; ' that is, by a return

in
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to one of the primitive races. Whilst agreeing with modern French
authors that more numerous experiments are required on this curious
and interesting subject, it may be laid down as a law that no hybrid
race is continuously fertile, and that it was not by this means that the
world became peopled with the innumerable species revealed to the
scientiﬁc by the living and fossil worlds. Other causes must, then, be
looked for, and there can only be two; 1st, the influence of the ex
ternal media on living forms as they then existed; 2nd, certain un
known laws of life which bring into existence certain forms to the
detriment of and the extinction and exclusion of others. The
scientiﬁc will, we think, excuse us from seriously discussing a third
mode as probable or even possible; the sweeping all living things
from off the earth, and the creation of new organic worlds. Even the
compilation ascribed to Moses did not go so far as this; it preserved
a stock of pairs, human and brute, out of which the coming races, not
new, were to proceed. Cuvier's followers in England made great use
of certain expressions in Cuvier’s works, expressions which he re
peatedly and most formally denied. These ideas remain in vogue
even to the present day in model England, where a theory which
does not pay is very naturally scouted and laughed at. The theory
we allude to, ﬁrst mooted by Socrates, advocated by Philo-Judaeus
and the Dutch author whom Paley pirated, worked practically in
England, produces to a certain class something like six millions per
annum: it must be a good theory, and of this no reasonable man
entertains a doubt. The date of the descent from Arrarat is no doubt:
a puzzling question, but it is only so to those who cannot be made to
believe that the electric telegraph equals, if it does not exceed the
stupendous miracles of antiquity.“6
Illustrious theologians! we
wonder how any of you escape the fate of the unfortunate author of

‘ Geology reconciled with the Chronology of the Mosaic Deluge ;’ it
must be that you attach no special meaning to your words, and care
but little how Science wars against the horrors of ignorance, so long
as “ the accidents” of your sacred oﬂices are left untouched.
The various species of animals which, since this orb commenced its
career in space, have decorated the earth, have not arisen from any
mixture of a few primitive species; from the time they appear on the
earth, these species seem nnalterable and unaltered until their extinc
tion 5 but others appear distinct from the extinct, yet related to them:
* Dr. Cumming's Sermons and Discourses, passim.
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iohal is the nalure of lhat relation .9 Is there consanguinity ?' This
is really the important question, in a philosophic sense, and in its
solultgon is involved that other, namely, the unity of the Organic
wor .
Is species always young, or is it genus? It must be the latter, if
the young be born and partly grow up with generic characters; else
whence these-characters? If the dentition of the young of every
species of the Salmouidae, for example, be identical or nearly so,* that
is, if the character of the young be generic, in the widest sense of the
term, what right has generation to the title of specific? Simply
because experience tells us that, whatever he the form of the young,

the form it must in time assume will ultimately be that of the parent.
This speciﬁc influence, always present, does not show its powers sud
denly or at once; it strengthens with the growth of the young, and
may be, to a certain extent, checked but not destroyed. On this sub
ject we have few observations to be trusted, and still fewer experi
ments. Travellers still talk coolly enough about the Portuguese, who,
living within the tropics, have blackened to a negrine dye; no
reaso'ning person believes in such nonsense now; nevertheless, the
story is still repeated.

What the European races—the Scandinavian,

for example—might become, if located in a tropical country and forced
to trust to their own resources, without any draught upon fresh imports
from Europe, it were difiicult to foretel,——nothing can with safety be

predicted in the sciences of pure observation. Such a race- would
probably become extinct in no long time, together with all the Euro

I2-r:v_-I‘!@I.!~" '
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pean animals imported into the country.

But, in fact, we have no

data to enable scientiﬁc men to arrive at just conclusions on such
points as these.

The inﬂuence which external circumstances are

adequate to exercise on the living organic world must at all times be
small, imperceptible, as diffused through countless ages,—lost in the
gulf,—the abyss of time. Besides evidences of the most terrible
cataclysms, producing no doubt geological epochs, are evident every
where, and the inﬂuence of these cannot be calculated.

The conver

sion of the generic product of all animals into the speciﬁc is thus a
mystery, but it seems to be one which includes, could it be explained,
the extinction of certain species and the appearance of others; in
other words, it explains the fossil and the present organic world, and
their relation to each other.
It may now be admitted that neither man nor accident can form or
give rise to any new species, to replace those which-thanks to the
illustrious Cuvier—we know to have become extinct. How is it with
the productions which naturalists have hitherto called varieties, which
some are disposed to call races, by which no doubt they can only
mean breeds, the consideration of which they seem inclined to elevate
to the dignily of a scientiﬁc question. What is a breed and what a
race? Unquestionably a race means a species, implied almost by the
popular meaning of the term. lrVhen we say Anglo-Saxon race, we
* Knox, in the ‘ zoologist’ and ‘ Lancet’ for 1856.
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mean a collection of men clearly and unmistakeably descended from
the English, they again from the Scandinavian; by Celtic race we
mean a body of men who have never altered in time, nor under any
circumstances; we say the same of the Coptic race, for whose per

petuity, continuous fecundity and uninterrupted descent from the
earliest of recorded times we have monumental proofs of an incontest
able character; nay, what is more, there exists not in the land of

Egypt any intermediate race, so that Cuvier might have selected the
Copt, just as fittingly as the sacred ibis and the crocodile, as a proof
that species or race was fixed and unalterable, at least for the trifling

space of 4,600 years, that being the extent to which he carried his
view.

There is, there can be, no occasion, then, to alter the meaning

of the term: race means species. What is the meaning of breed ?
That individuals vary in form, in proportions, within certain limits,
is what must be known to all the world; that these varieties have a
tendency to herédité has also been long known. The tall produce the
tall,—the short, the short; but to these laws,—1st, tendency to

variety, 2nd, tendency to herédité,-there ought to be added a third,
which naturalists and theorists are apt to forget, and even to affect to
ignore; it is the tendency to return to the type of the race, or to perish
altogether. When the variety proceeds to a certain point, the indi
vidual becomes either non-viable or ceases to be productive. Hence
the type prevails and is perpetual; varieties perish or cease at least to
appear. It has been explained on the principles of the transcendental,"
as being a perpetual struggle between the laws of generalization or of

unity, and the laws of specialization, and until some better reason be
assigned there is no occasion to view it otherwise.

But still there re

mains the question, Are such varieties or breeds perpetual

We think

not, unless an artificial means be resorted to in order to maintain

:

them. It has been said that they may be maintained by domesticity,
but this is wholly artificial: as we know not from how many species
these domestic animals spring, and that the action of domesticity never
ceases, so it is impossible to say whether men be experimenting on
races or their varieties.

Who could tell the result of a union of the

Asiatic and African elephant, and whether or not there would be any
product? what form the product would assume whether or not it
would prove a fertile hybrid, to a certain extent? All such are ques
tions which can be answered in no other way but experimentally.
The most remarkable instance of the influence of climate and the re

moval of the slavery of domesticity over animals, would be the return
of the domestic pig to the wild boar and of the domestic sheep to the
argali, when abandoned to themselves in the wilds of America;

but these assertions are far from being proved. In Zoology all is ex
perimental or the direct result of positive observation. Who could
explain or imagine why the pigeon should invariably lay two eggs at
a time

that these should as invariably be male and female

and that,

* Knox, in ‘The Races of Men and in ‘The Artistic Anatomy.
Renshaw. "
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with almost equal certainty, the male egg should precede the female :
Anatomy shows us that varieties of forms in the interior structure of

man are exceedingly common, and yet that there is a law to which
Nature most generally adheres even in such varieties. Retrograde
developments, also -i. e. developments of inferior forms — are ex

ceedingly common, perhaps most frequently in man; and here it may
be worth while, before proceeding to higher considerations, to larger
generalizations, at least in the history of animal beings, to consider the
question of Man himself, and his relation to other animals.
Is Man an episode in creation ? At first sight he seems to be so,
for he is the only animal directly antagonistic of all that lives, adverse

to his own interests.

Now this includes nearly the entire of Nature's

grand scheme in the construction of the animal and vegetable world:

of the wild as it came from her hands he is the merciless antagonist.
But this great question has been treated of elsewhere, and, in so far as
we know, the view offered in that work has not been refuted. Of the

original species placed on the earth by Nature man selects those
adapted by their inherent nature to be useful to him. Sociability is
one of the more remarkable of the qualities these species exhibit, but
it is not the cause of domesticity, as some have supposed," for vast
numbers of animals are sociable without being thereby domesticable;
all the antelopes, for example, the zebra and quagga, numerous species

and genera of birds, the seals and dolphins, and many others, all strictly
sociable, but not domesticable; whilst of those he has succeeded in
domesticating only a few have admitted of those changes which

domestic slavery is assumed to occasion, namely, the formation of
breeds. The ass remains nearly unchanged, so does the camel and
the lama, the elephant and some others. His most remarkable con

quests in this way are the ox, the horse and the dog; but the question
is still an open one, in how far the domestic breeds of these animals

are derived from one or from several distinct species. As man is
sociable and domestic, these qualities might be presumed deeply to
influence his character, to have effected alterations, aided by other
circumstances, on his physical structure and moral character; and if

the hypothesis be admitted that he is of one species, then all the
various forms he presents over the earth must be attributed to these

causes.

Now the identity of human nature is a grand proposition, as

to which all great historians, statesmen and philosophers are agreed,
from Herodotus and Xenophon to Voltaire and Gibbon. But the same

may be said of most large natural families or genera, as of antelopes,
for example, and buffalos; we do not, however, affirm from this only
that these genera are composed of a single species: on the other hand,
it has been remarked that all other species of animals have neighbours
or relations (“voisines ou de consanguines”), whilst man has not.
I know, however, of but one anatomistt who denies the existence of

any anthropomorphous apes, that is, who asserts that the supposed
resemblance between man and apes arises merely from an incorrect
* Fleurens.
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appreciation of human anatomy, and that, in point of fact, no such
resemblances really exist,—who has asserted that, anatomically, there
is a gap, a link, not yet filled up between the bimana and the highest
quadrumana; but he also thinks that, as in Nature's scheme there can
be no deficient link, that the scale must be perfect, so this gap will be
filled up in time by fossil discoveries or by the further development of
life on the globe. Close consanguinity, then, between the human kind
and any other animal is thus denied, both by the anatomist and the
naturalist; by the anatomist, on the ground that the pretended resem
blances found by the merely comparative anatomist arise from his igno
rance of minute human anatomy; by the naturalist, on other grounds,
no doubt, but mainly, I presume, on the fact of infecundity of union
between the different species or genera, or (to use the phrase of modern
naturalists) there is neither continuous nor limited fecundity, and so
there is no consanguinity; that is, there is no common parentage,
either specific or generic. On this latter point we want the evidence
both of the anatomist and of experience, and so the question must be
allowed to remain where it is; Science offers no aid to its solution.

In the matter of experience or direct experiment, it has been said, but
on no safe or assured ground, that the opinions of the wild Bosjesmen,
natives of the Calihari desert, and of the arid regions through which
the beauteous Gariep rolls its silvery stream, are in favour of both

|
|
*

:

forms of fecundity, that is, of the specific and generic, and that the
union of the gigantic baboon inhabiting these wild regions with the

Bosjesman is prolific. It is a curious fact that, in speaking of this
almost incredible circumstance, they (the Bosjesmen) speak of the
product as a male, thus in one sense supporting and in another
refuting the law established by Buffon, that as regards the product of
different species, the male influence predominated to a remarkable
extent; but the Bosjesmen affirm that, although the product be male,
the form is strictly human or nearly so; also the moral character. On
the other hand, we find in a newspaper notice of this day (June 25)
that, in the little island of Tristan da Cunha, there are about seventy

two persons, the produce of one English artilleryman and a few men
of-war's-men with some negresses brought from St. Helena.

The

present progeny are said to show very little of the black blood, but to
be a really good-looking, strong race of people. About thirty-five
were desirous of leaving the island with their cattle, &c. But it is
with regret I have to observe that such observations are in no way
to be depended on, and are indeed of little or no value. As neither

Science nor experience enlightens us on this extraordinary point, no
thing can be said for or against the opinion: the practical view is the
safest: go back to the monumental records of Egypt, and you will

never find depicted on them any men or any animals which cannot
now be perfectly recognised.

Had such monstrous unions ever been

productive, we have the evidence of Herodotus, to prove to the most
sceptical on this point, that the moral code of ancient Egypt was
sufficiently lax to have tested the result of such unions in such a way
as to leave nothing to be desired.

*
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Buffon, always rising to great ideas, said that man was the same
everywhere; to this some have since added that a continuous fertility

of all the breeds, races, species or varieties, is proof of the identity of
his physical and moral nature.* This I denied long ago, and most
American naturalists and anatomists now admit the correctness of my
view. It is, then, an open question. Certain West India islands show

an alarming tendency to revert to a black population; the white blood
and the Mulatto must there be becoming extinct.

The aboriginal

Peruvian and Mexican gain, it is said, unmistakeably on the Spanish
race; the successive conquering races of Northern Africa have all
become extinct or nearly so, and the Tuaric and the Tibboo, and

Kabyte or Boobas, return to their primitive abodes. We have no
where on the earth any mixed breed of men; all the races are just as
easily to be recognised now as they were in the time of the Pharoahs,
who lived long before the Mosaic era; you may see them on the
Etruscan monuments; it is a historic fact, of which Cuvier made great

use in his theory of successive creations and fixity of species.

If the

fact be admissible as of value when applied to animals, it must be

equally so when applied to man; and even if it be asserted that the
races of men are breeds and not species, we only add another Natural

History enigma to those already existing, by giving to breeds a per
petuity and a continuous productive energy, which we know they do
not possess. When breeds of animals are transported to foreign
climates they invariably alter if allowed to roam at large; man does
not do so. The Hollander transplanted to Southern Africa, to Java,
or to Northern America, undergoes no change morally or physically;
it is the same with the Celt. If these be breeds, they have a strange
tenacity and fixity of character amounting almost to what we usually
term specific. The Gipsies have for centuries wandered over Europe
and Asia, exposed to all the inclemencies of the seasons, but they
remain precisely as they were originally; of the Jews we need say
nothing; they speak for themselves, attesting the indomitable cha

racter of race, morally and physically, under every government and
every climate.

It is the same with all the races of men.

The specialization or specification of beings is the question we
have just considered. By some it is referred to a first cause, and con
sidered as primitive, eternal and fixed.t. Those who maintain such
views must also be prepared to deny the unity of life, of the organic
world, the unity of the organization of animal beings, and, in a word,

the dependance of the present organic world on the past. But, strange
to say, they do not; on the contrary, they seem to think all these

hypotheses compatible with each other.

Let us follow them through

their argument, if they really have one, and endeavour to ascertain

their object and views, and especially what ideas they draw from Em
bryology, that science on which, in all probability, the future progress

in Zoology mainly depends. The formation of beings is a question
calculated to try the consistency of their opinions and their reconcile
* Fleurens.
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ment with facts, for of these, thanks to Cuvier and the anatomical
school, we have some. We need scarcely caution our readers that, on

this subject, there can be nothing but hypotheses of the wildest cha
racter, but we stand excused for discussing them, seeing that grave.

men," geometricians and mathematicians have not hesitated to put their
names to, or at least to publish extravagancies as wild and untenable
as ever came from the pen of Apulerius. Neglecting or despising the
sage advice of Comte, to confine their speculations to the earth we
inhabit, they have ventured on an ocean as vast as that into which

plunged, according to our divine Milton, the author of all our woes, in
virtue of which attempt, according to some, they are not unlikely to
reap the same reward—the contempt and horror of mankind.
Spontaneous generation was hypothesis first. Aristotle admitted
three modes of generation, Harvey one: “Omne vivum ex ovo,” was
his strong expression. But Aristotle's view extended even to our
days, to Burdach, for example, who admits spontaneity of generation
in certain fishes. It was whilst pursuing this inquiry that the extra
ordinary facts were made out, that certain animals could only receive
their full development by being transported to different localities; that
some, for example, remain in a vesicular or larva state in the tissue of

an animal until this animal be devoured by another, when, seeking
their way to the intestines of the animal, forming their new residence,
they become developed, acquiring at the same time forms which had
been long held to be perfectly independent beings, subject to no such
transformations A Belgian named Van Beneden claims justly the
chief merit in these remarkable discoveries; but, notwithstanding their

brilliancy, they do not much advance the question of the formation of
beings; they rectify mistakes; they add another obstacle to the ad

mission of the doctrine of spontaneous generation in any form—the
question of all others the most curious, the most profound: Leibnitz
cut the Gordian knot by referring the whole to a miracle,—in other

#|#"$.

words, he adopted the Indian theory, the best and safest; his view led
to the hypothesis of the pre-existence of germs, ready formed, awaiting
but the circumstances necessary for their development. Admitting
the hypothesis, whence came the new species (unless we suppose that
all were formed at first) which filled the world after the destruction of

the old? The system was, notwithstanding, adopted by Bonnet and
Haller, but the latter placed the pre-existing germs in the female,
Leibnitz in the male.

The immortal Cuvier himself leant to this

doctrine, when he condescended to speak of things which could not
be demonstrated. Does the following experiment throw any light
on this mysterious question ? “If a male jackal be united to a female
dog, the product is a being half-jackal, half-dog; take this mongrel
(metis) and mate it with a female dog; this time the product only re
presents the fourth of a jackal. Again unite this mongrel (fourth

jackal) with a female dog; the product represents the eighth of a
“On the
Plurality
of Worlds: byy Baden
than* One?’
by Sir
D. £
Baden Pow
"well.
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jackal. Finally, this mongrel (the eighth of a jackal) with a female
dog; the product has nothing of the jackal in it—it is a dog.”*. It
seems that, if the female jackal had been employed instead of the
female dog, the last product would have been a jackal.
We confess that we do not see in such an experiment a refutation of
the doctrine of the pre-existence of germs: the product reverted to
the species which prevailed; but whether the germ pre-exist or not, it
produces a being with generic forms, and these must have a meaning,
a signification, it being admitted by all that the productive energy is
limited to analogous species and genera. Buffon knew some of these
facts, nevertheless he thought it right to offer another system of the
origin of beings—the system of organic molecules. Voltaire alone

could handle such systems; he struck them with a word, and they fell,
like the card-constructed houses of children.

Life is the most obscure

of all mysteries: its results are beings with structures infinitely com
plex: in the analysis of these beings by observation and dissection
we arrive at certain facts, of which the latest discovered are incom

parably the most wonderful: they reveal to us the extraordinary and
almost incredible fact that the embryos of all animals resemble each

other; that, in the progress of the young from the ovum upwards, they
assume forms belonging to other species and genera; that the young
bird has branchia or gills, as well as lungs-the young fish, lungs as
well as gills; that man himself is not exempt from these metamor

phoses, which seem regulated by laws as constant and uniform as the
specialization of the adult-metamorphoses and transformations as
curious as those imagined by Ovid, and far more true. Any system
or theory which takes not such facts into account is sure to be
unsatisfactory and at fault, if not entirely untrue; they cannot, in fact,
be any longer overlooked.
When we consider these facts of embryogeny, combining them
with the obvious scale or chain of the animal creation, from the most

simple to the most complex, running, as it were, in parallel lines,
the reflection deepens, even though we may question that other view
(successive creation) superadded to it in modern times by Paleontology,
and which seems in course of being refuted.

Nevertheless there are

many respectable paleontologists, if we may so say, who still hold by
the theory, for want, we presume, of a better—that animals have been
formed and succeeded each other on this globe, in an order pro
ceeding from the more simple to the more complex, repeating, as it
were, the embryonic forms and metamorphoses, as well as the existing
chain of beings. These facts, it is true, are not systems nor even
theories, but they are the materials out of which future theories must
be formed. The philosophy of Zoology must assume a character in
unison with the precise mechanical, mathematical and experimental
philosophy of the day. The era of ingenious conjecture is passed
as regards human physiology and anatomy—it closed with the advent
of the illustrious Bichāt; as regards Chemistry, with Davy; Hutton
* Fleurens.
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and Cuvier put an end to the conjectural in Palaeontology and Geology,
properly so called: it cannot be again revived, at least for a lengthened

period.

A cure for the nonsense of a ‘Plurality of Worlds” and

More Worlds than One' may be found any day in the first chapters
of Comte. With Bichât and Cuvier closed the era of conjectural
physiology and unsound anatomy. It were a waste of time to discuss
such theories now, nor does it obscure in any way the grand reputa
tion of Buffon, that he also committed himself to an hypothesis, a
system. It was the fashion of his day, and neither the vortices of
Descartes nor the hypotheses of Leibnitz and Maupertuis had been
fairly withdrawn from the field of Science. But the phasis which
zoological Science has now assumed (I mean, of course, in a scientific

|
|

|

point of view) does not admit of this: it returns, as we shall find pre
sently, to the grand views of Buffon, but with other objects and
brighter prospects of success. That which we now seek for is, what
gives the form; the materials of life are found everywhere, and they
undergo perpetual change, but the form remains, not for ever, but
until their extinction by a cause as yet undiscovered. It is this ten
dency to specific form, originating in that which is either without
form or possessing another, in which is concealed the mystery of
life. An independent being which, for a certain time, maintains a
certain form, and is considered as a distinct species, suddenly dis
appears, and seems to have been lost; soon it is discovered in another

locality under another form.* Who shall say how far this principle
extends? The germ, as Buffon said, contains the mould of the future
being; the poverty of language did not enable him to express this
great truth in more suitable, more intelligible terms; but that mould
contains more than the outline of the species—it includes that of the
family, the genus: how much more we know not.

All that we know

is, that, in the existing order of things, as in the past, specific forms
exist which maintain their existence in space and time for an epoch;
that these were preceded by others which followed exactly the same
course; these by others. Let us adhere to facts. If in the embryo of
the young and in its developments we find generic forms as well as
specific,-the vestiges of the past also and an outline of the present
world,—it is surely consistent with legitimate philosophy to inquire
into the causes of such phenomena, and even to predict that these
forms include the future. They form part and parcel of the laws of life,
just as much as the phenomena of the movements of the planets form
a portion of and corroborate the truths of the laws of gravitation.
Bonnet mistook the laws of growth and nourishment, and he fancied
that the molecules contributing to the growth of a bone were inter
calated amongst the original, which thus never changed, but grew
by a kind of intussusception. Experimenters, from Belchier and
Duhamel to Hunter and Troja, have shown that it is not so; not
withstanding, the expression of Buffon remains substantially correct:
“The impress of the mould of each species is the thing the most un
* Van Beneden on the Taenia.
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alterable in Nature, whilst nothing is more variable, more corruptible,
than the substance.” In this expression we find the result, the resumé,
of nearly all that zoological science has done; it states simply a fact,
and read with the light which the ‘Ossemens Fossiles’ has since thrown

on it, tends still more to exalt the reputation of that man whose name,
during the Cuvierian era, had all but ceased to live.

The grand generalization of Buffon was simply a lucid statement of
a fact, but a fact of the highest signification; nothing is constant, he
said, but the mould, the form, that is, the species throughout all its
organs; alter it as you will, the forms or moulds in which Nature has
cast her beings remain as they were—for ever; she alters and modi
fies them herself: the time was when there were other forms, other
species, other moulds, and the time will arrive when a new order of

things must take the place of the present; but how all this is effected
we know not—all that we know is that man cannot do it: we may
compress and torture the human brain by artificial means," crush into
a hideous mass the beauteous forms of the human foot for thousands

of years,t still he cannot make his odious and detestable mutilations

and deformations, hereditary.

Hippocrates thought that man could

thus alter Nature, but a larger experience tells us that he cannot do

so permanently. Modern physiologists, much occupied with little de
tails, offer you certain experiments on bones and on the production of

hybrids, in proof that new forms may be created by man, but these
very experiments prove the contrary. The hybrid cannot maintain its
position on earth, and this is a proof, not that pre-existing germs do
not exist, but that the principle of life, derived from the male, modi
fies that germ or mould for a time, bringing out certain specific
qualities appertaining to one or other parent, and distinct and ob
servable, and remarkable in the case where the parents belong to dif.

ferent species, the young of each species containing within it the
possible of all its natural family. Thus, in hybridization, at least two
principles are at work in each parent, the specific and the generic;
forms are affected thereby; but all such deformities of Nature's moulds
are notoriously fleeting and have ever been excluded from Nature's

great plan. Naturalists also have experimented on living bones, to
know how they grow, whether by a kind of intussusception of the
molecules or by the superimposition of layers, both in length and

thickness: admitting to the full the correctness of their experiments,
some of which, and those the most important, could be refuted by
facts drawn from the practice of surgery, no other inference can be
assumed from them than this, -that the regulating principle of the
growth of the bone lies not in the bone itself, but in the surrounding
soft tissues. That is all. The experiment enables us merely to
localize the regulating principle of the growth or restoration, but
throws no light on the nature of that principle itself.
The question we now discuss has in Britain occasionally assumed
another form, perhaps for this reason, that sound zoological science
* Chenook Indians.

f Chinese race.

# Fleurens.

:

5500

Zoology: its present Phasis

never really existed here. At no period was it ever strictly anatomical,
experimental, practical, but vacillated as Philosophy itself has done
(metaphysical, we mean), between the extreme of utter scepticism and
the most slavish of doctrines—the theory of final causes. There never
was any medium or middle course, for Science and common sense

it was ever Middleton and Tyndall on one hand or Paley and Croly on
the other: men were called on to take a side—to stand by the Mosaic

deluge or the “Vestiges of Creation. Continental scientific men look
on with wonder, and ascribe it to the climate and to the temper of the
islanders: a hypocrisy which has been called “organized,” but which
must mean “organic,” has no doubt something to do with it. The
question resolves itself into this,—is life an inherent quality of matter

from the beginning, an essential to it, and requiring but certain cir
cumstances to call it forth ? This is a simple-enough proposition,
perfectly intelligible and in every way probable; so soon as it has
demonstrated it will take its place in Science—but not till

:

then.

|
-

A word in conclusion of this section of this brief critical inquiry
into the present scientific phasis of modern physiology. If the doc
trines of the metamorphoses of organs, in the sense given to the term
by Etienne Geoffroy (St. Hilaire), ever made any progress in France,
we are certain that, with few exceptions (remarkable enough, no doubt),
they were never admitted by the transcendental anatomists of Britain;
none of them ever believed that branchiae or gills could be metamor

phosed into lungs, or vice versá; that the opercular apparatus of fishes
was the metamorphosed ossicula auditus; that the prostrate gland
and the uterus were analogous or homologous; that the reproductive
organs are identical in the embryo of either sex, and are convertible
into each other by a law of sexuality applied to both sexes: no such
doctrines ever made any progress in Britain. On the contrary, we
know * that the whole doctrine was objected to so early as 1821, in
the presence of Geoffroy himself, and in his own study; that again in
1827 and 1828 this pretended metamorphosis of organs, the refutation
of which M. Fleurens claims in 1844, was distinctly refuted in a Me
moir read before the Royal Society of Edinburgh, at that time under

the presidency of Sir Walter Scott, and afterwares published in the
‘Medical Gazette.

In that memoir the theory of duplicate organs,

in the foetus, as a type of certain great systems of organs, is explained
by a reference to these organs themselves; is supported by embry
ology, by the discoveries of Rathke, by a history of the ducts of
Malpighi and Gaertner, and by dissections of hermaphrodite struc
tures placed before the Society. The term, then, dedoublement
organiquet is not a happy phrase, for, in reality, there is no such
thing in one sense, either anatomically or physiologically; the
branchiae of the chick are not the doublure of the lungs, nor the
* See ‘Great Artists and Great Anatomists, by R. Knox.
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swimming-bladder of fishes the doublure of the gills; they are
distinct organs, which in the foetus may or may not perform a func
tion.
M. Fleurens connects their presence with final, that is,
mechanical and biological causes, and speaks of them as “con

stituting the apparatus of foetal life.” This we are compelled to
deny as a general rule. The branchiae of the foetus in mammals and
birds performs no such functions as he seems disposed to assign to
them; nay, what is more, he must know that they do not: his theory,
then, of “organs of foetal life” and of adult life, has no basis in fact,
unless he includes, or rather rests his doctrine on, those other organs,

the corpora woolfiana, suprarenal capsules, &c., organs of whose true
character we are still profoundly ignorant.

The doublure and the

dedoublement organique theory, then, which is here claimed * as a dis
covery in 1844, has no basis, if adopted as its author views it; but,
separating fact from fiction, we find in it the doctrine of type, ad

vocated in the presence of M. Geoffroy himself, and published in
1828, that is, twenty years prior to the appearance of the ‘Mémoires
d'Anatomie et de Physiologie Comparées. It has often happened,
that the substitution of a happier and more expressive phrase has
resuscitated a theory which had been forgotten, and made that appear
new which, in fact, was old : in the costume we now discuss the

phrase proposed (dedoublement organique), it is neither correct nor
happy; it is incorrect, in fact, as open to equivoque; type of forma
tion was the one proposed by the anatomistt who first offered the
theory to the world; it has at least the merit of implying no false

--.s

views, being simply a generalization of a series of facts, which may be

verified in the embryo—in the adult anatomically and physiologically.
“The type or plan of formation of certain systems of organs is double;
these systems are more especially the respiratory and the reproduc

tive,”* lungs and gills are present in all, whether aérial and aquatic,
not with reference to the foetus as an individual, but with a view to
the future, and to the grand scheme upon which all animals are con

structed. If the future animal, when adult, is to be aquatic, the gills
alone are developed and the lungs disappear; if ačrial, the lungs alone
acquire their full growth and the gills disappear; if amphibious (Siren,
Proteus, Avolotl), both remain. These were the objections made
to M. Geoffroy by the authort of this view, in 1821; they must no

doubt have occurred to others. To refer these structures to pure
foetal purposes and uses is to go backwards in philosophical Zoology;
it is no business of ours to trace the causes of such a retrograde step,
but, were we inclined to do so, we should unhesitatingly ascribe it to
a misapplication of the doctrines of a Final Cause; a misapprehen

sion of the true principles of the transcendental philosophy, which,
not being originally a native of France, but an importation from Ger
many, did not, in that country, meet with a fitting soil for its full deve

lopment; and yet that country, abounding in genius and originality,
* Fleurens.
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produced Buffon and Voltaire,—to the first of whom we owe the
theory of primitive moulds, and to the latter an expression he applied
to the physical world, far in advance of his age, “the laws of defor
mation are as constant as the laws of formation.”
R. KNox.

Meissen House, Upper Clapton,
January, 1857.

Sagacity of the Rat.—Strange stories are often told about the sagacity of the common

#*|
*
*

rat, and most people have heard of the method by which that animal is said to purloin
eggs. The following is a true account of the way they defeat an ingenious contrivance
of farmers:—A labourer on a farm at Tenterden, observing holes in the thatch of a
corn stack, evidently made by rats or mice, was puzzled how to account for the intru
sion: the stack being raised more than two feet from the ground, the plunderers must
have entered by the roof. The mystery was soon solved: the man came the next
morning, and saw a rat carefully balancing itself at the extremity of a branch of an
elder tree about three feet from the stack, and crouching down ready to spring on to
the thatch. I am told by those conversant in such matters that the raised stand does
not protect a stack from mice, which are often carried in the sheaves from the barn,
and need not leave their good quarters until the food is consumed. With rats, how
ever, the case is different; they are obliged to go away in search of water; consequently,
when the stack is raised from the ground, they cannot return. Our sagacious friends
mentioned above were more fortunate; they could eat a passage through their abode,
drop out at the bottom, quench their thirst, ascend the tree, and leap home again.—
S. C. Tress Beale; Ivy Court, Tenterden, January 26, 1857.

*

• Birds of the Crimea.

By THOMAs BLAKISTON, Esq., Lieut., R.A.
(Continued from page 5421).

Sylviadae.

In commencing at the beginning of this numerous family, of which
I can name fifteen species as visiting the Crimea, and five of which are
included in the Fauna of Britain, the first which I come to is the

hedgesparrow (Accentor modularis), of which Dr. William Carte ob

tained a specimen in the month of February, and Ikilled another early
in March.

I have no doubt that the Crimea would be a most interesting field
for the naturalist, and, if well worked up, would throw much light on
the range of British birds. The character of the country and its situa
tion are peculiar: it is, in some measure, cut off from the mainland
to the south and west; and although there is but two and a half

degrees of sea separating it from Asia Minor, yet this may limit the

