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becn won over to the doctrine of evolution. In asserting this
result, howevor, we are obliged to make what will appear to
‘many persons important qualifications aud explanations. Wo
do not mean that tho heads of leading religios bodies, even in
the most enlightened commaunities, are yet willing to withdraw
= = Eon At

r even to assent to tho hypothesis of evolution as a legitimato
question for scientiic. inguiry. W maean only, that many
eminentstadnts of science, who clam 0 b arthadox, and who

scientific inquisitiveness, havo found means of reconciling lha
goneral doctrino of evolution with the dogmas they rogard as
essential to religion. Even to those whose interest in tho
question is mainly scientific this result is  welcome one, as
opening the way for u freer discussion of subordinate questions,
loss tmnellrd by the religions prejudices which have 50 often
been serious obstacles to the progress of scientific researches.

t agein, in songoetulatng Sxsesives s i e, e are
obliged to limibit to the doctrine of evolution in its most general
form, tho theory common to Lamarck's sotlogical philosophy,
to tho views of tho author of the * Vestiges of Creation,' to th

usions of Mr. Darwin's and Mr. Wallace's theory of
Natural Selection, to Mr, Spencer's general doctrine of evolu-
tion, and to a number of minor explanations of the processes
by which ruces of saimal aad plae havo been dnnvod by
descont, from different

common by the various names * transmutation,” “ develop-
ment,” derivation,” “evolution,” and “descont with modifi-
cation.” These terms aro synonymous in their primary and
eneral signficaton, ut olr scondarily o vriousbypothecs
of the of derivation. But there is  choice among
them on historical grounds, and with reference to associ
which are of some importance from o theological point of view.
'ransmutation ” and “ development” are under ban. “Deri~
tan” v e, the ot ionocest o Chongh el
tion” willprobably provail, since, spito of its etymological
implication, it has lately become most acceptable, not only to
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(5) £
the theological eritics of the theory, but to its scientific advo-
cates; although, from the neutral ground of experimental
science, “ descent uith mm‘liﬁeation " is the most pertinent and
least exceptionable n:

While the general dmm.e of evolution has thus been success-

pas cooss of which this change of opinion 18, in
mensnre, o is, at first sight, & paradox that the vim
most peculiar to the eminent naturalist, whose work has been
cbiefly instrumental in effcting this change of opinion, should

']
an hypothesis which his explanations have done o much to
render credible. It would seem, at first sight, that Mr. Darwin
hus won a vietory, ot for himself, but for Lamarck. Transmu-
tation, it would seem, has been accepted, but Natural Seleotion,
its explanation, is still rejected by many converts tothe general
theory, both on religious and scientific grounds. But too much
weight might attributed to the deductive or
tory part of tho evidence, on which the doctrine of evolution
bas come to rest. In the half-century preceding the publication
of the + Origin of Species inductive evidenco on the subject
bas accumulated, greatly outweighing all that was previously
known ; and the * Origin of Species is not less remarkable
& compend and discussion of this evidence than for the ingenity
its explanations. It is not, therefore, to what is now known.

as “ Darwinism” that the prevalence of the doctrine of evolu-
tion is to be attributed, or indirectly assigned. Still, most of this
effect is due to Mr. Darwin's work, and something undoubtedly
to o oot inancae 2 eSS
distrust by those who accept their conclusions ; for opinions are
contagions, even whero their reasons are resisted.

The most effective general criticism of the theory of Natural
Seleston which bun yo el e eSS
i 1t th greatest influence in overcoming the remain-
ing ple_vudme aguinst the general doctrine of evolution, is the
work of Mr. St. Georgo Mivart *On the Genesis of Spocies”
Though, us we shall show in the course of this article, the work:
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flls frchort o what we might havocxpeted rom an athor

gain for him and for the doetrine of evolution a hearing and a
credit, which the mero stadent of science might be denied. His
work s mainly a critique of “Darwinism;” that is, of the

doctrine of the pre-
dominaet bnonts 0€ Netursl Aeckit . the generation of

speces, .Ppmnmmly adapted to surrounding conditions of
i, agetintioly, el s potential combinations
of organs and faculties, adapted to many otber conditions of
existence. It .passes, according to the hypothesis, from one
form to another of specific “manifestation,” ‘bmpl.ly and dis-
continuously in conformity to_the emergencics of its ontward
Jifo; but in any condition o which it s tolerably adapted. it
retains o stal

existence, are
iplé of Nt Selection,
except so far as they may dircetly o tho animae o plant’s
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well-being, with the origin of which this prineiplo is alone con-
cern of sudden

forms.
nnected together undor tho Jaw of * correlatad of
conithht. vaistions? shanges. iais Stk AR phou,.
though not known o bo physically dependent on each other,
yet. usually or often occur togethor, Somo cases of this law.
T bosa rofrred o fhe higharaeui R £
homological variations, or variations oceurring
ascount of the volatiadbipe of homelogzee A8 ENRRRS
and_ physical relations botwoen parts of organism, in tissues,
organic connections, and modes of growth. Other variations
are explained by the laws and causes that determine monstrous
growths.Others again aro quite inexplicablo s yet, or cannot
yet be referred to any general law o any known antecedents.
hese comprise, indeed, the most common cases. The almost
universal prevalence of well-marked phenomena of variation in
specios, tho absolutely universal fact that no two. individual
orgunisms are exuctly alike, and that the description of &
specin is ecsarily bt nd i many espects by mense
OF avesagon,these fnet have recinast RN
tions, and might indeed be taken s nlu .u facts or highest
aws in thomelves, wer it 2ok thabin bl
ch an amumption would bo likely o o p
denying the existence of any real detormining causes and more
ultimato laws, as woll us denying auy known antecedents or
segulasitios in such phenomena. No physical naturalist would
for n moment be liablo to such & mi but would,
on the contrary, be moro likely to be off his guard against the
possbility of it in minds otherwise trained and habituated to
cilloent Kind of sudise. M. Darvia s nndmhdly-nd
in this respect. He has notin his works repeated with sufficient
l'mquexmy his faith in the universality of the law of causation,
in tho phenomena of general physiology or theoretical
as well as in all the rest of phy-ml ‘nature. Ho has not id
often_ enough, ap) in referring any effect to
“ accident,” ho only means zm its causes aro like particular
» the weather, or like innu
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concrete course of nature generally, which are quite beyond the
power of finite minds to anticipate or to account for in detail,
though none the less really determinate or due to regular causes.
That he has committed this exror appears from the fact that his
riti, M. Mivart, b made tho mstake, vlich mllifes narly
the whols of his criticism, of supposing that * the th
Natural Selection may (though it need not) be taken in such
a way 88 to lead men to regard the present organic worl
as formod, 80 to speak, aceidentally, beautiful and wonderful as
is confessedly tho haphazard result” (p. 38). Mr. Mivart, like
‘many another writer, seems to forget the age of the world in
which he lives and for which he writes,—the age of * experi-
mental philosophy,” the very stand-point of which, its funda-
mental assumption, s the universality of physical causation.

‘meant by the phrase, they would not for & moment suppose that
tho atoms movo fortuitously, but only that their conjunctions,
coustituting the actual concrete orders of events, could not bo
anticipated except by o knowledge of the natures and
histories of each and all of them,—such knowledge as bel
only to omniscience. The: very hope of experimental philosophy,

of nature, s based on the mdnmm, o,if you plass, the d priori
the

ettt it e st nviale witng o e gkt
out by the magic of mental anticipation or metaphysical m

order of nature is decipherable, or that causation is everywhere
either manifest or hidden, but never absent.

Mr. Mivart does not wholly reject m- process of Natural
Selection, or disallow it as u real cause in nature, but be re-
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duces it to “a subordinate rolo” in his view of the derivation
of species. Tt serves t0 perfoct the imperfect adaplations and
o meot within cortain limitsunusourablohanges i the condi
tions of existence. The “accidents” which Natural Seleotion
acts upon are allowed to serve in a subordi
in subjection to a foreordained,
act ke other goncies dopendont; on e evil prs pnnmple, hich
are compllad ot el good.  Tndeed, the only differ-

&_

i in rogard to the exfent to which the process of Natural Seloc-
tion has been_effective in the modifications of specics. M.
Darwin himself, from the very nature of the process, has never
supposed for it as a cause, any other than a co-ondinate place
among other causes of change, thongh he attributes to it &
superintendent, directive, and controlling agency among: e
The student of the theory would gather quite & different i
peson o thethaary from . Mt wecomt of i wrmn
attributes to “Darwinians” the absurd conceptior

us acting « Ciments produce the changes and Mﬂmu of
species; whereas, from the vory nature of the process, other.
causes of change, whether of a known or as yetunknown nature,

and successions of stable equilibriums, might be among these.
causes,if thero wero any good inductive grounds for supposing
their existonce, Roverionnl and correlated varitions are
h internal
»m; e boen scortaine inductivly s at loest laws of
which the causes,

HE ulgnnism,m unknown.  Mr. Darwin continually refers.
to variations as arising from unknown causes, but theso aré
always such, 5o fa as .,hgm on can determine their

ditions of existence, that they are far
fom sonntin fodres bontl any relations to, the adaptive
characters of the organism. 1t is solely upon and with refer-
ence to such adaptive characters that the process of Natural
Selcetion has any ageney, or hnnpp—dhheﬁ&n.
If M. Mivart had cited anywhere in his book, as he has not,
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oven a singlo instanco of sudden variation in a whole race,
either in a stato of nature or under domusummn, which is ot
elerablo by known. pysiclogica v to the story of the
race on the theory of evolution, and had Tt SAE
i ey i might have weakened
ncy and extant o the procss of
as left them quito intact,
The only direct pmfs i adduces for his theory that
adaptive as well as other combinations proceed from innato
pre-Stermination whollyvikin tho orgnim, e drawn o,
or rather assumed in, a supposed analogy of the specific forms
in organisus to those of eryel.ula. A i it
stances or in different media the same chemi
e it i AR
forms, so, ho supposes, organisms aro. distinct manifostations
of typiel forms, one of which aer smotiar will sppor wides

various external conditions. otes from Mr. J. J. Murphy,
Tt and Tateligeoon; thak 010 Andle 0 it U &
the case of spheres and_ crystals, the forms and structures

aro the effect and not tho cause of the formative principle.
Attraction, whether gravitativo or capillary, produces tho
spherical form ; the spherical form does not produce attraction.
And cryallne pilasis produse oryslline sieutars and
form;_erystalline structuro and form do not produce pola-
rities” And, by analogy, Mr. Murphy and our author infer that,
innate vital forces always produce specifc vital forms, and that
tho vital forms thomselves, or “ accidental * variations of them,
e e
M. Murphy's propositions may need no proof, they will bear
ccmootions W Sea 0 ey St o e 5 Aeie AR
tation of the physical fucts is needed for the purposes of traciogg
out analogy and avoiding paralogism. ~Strango as it may scem,
Mr. Murphy's clear antitheses are not even partially true. No
abstraction over produced any other abstraction, much loss a.
concreto thing, The abstract laws of attraction never pro-
doond oy by, sharical o polyhadal. T4 s sk ikt
acting in definite ways that mado the sphore or crystal; =
tho sines, Wuunhr shapes, and positions bodies
R i part e oo ekl G A
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csultants of many actnal attractions,

base or nuclens, and the particalar direetions of its faces, may,
porhaps, be said to be innate ; that is, they were
at tho beginning of the particular crystal's growth. Finding,
therefore, what Mr. Murphy and Mr. Mivart suppose to be innate
ally in the outward conditions of the crystal's growth,
and what they would_supposo to be superinduced to be all
that is innate in it, we have really found the contrast in place
of an_analogy between a crystal and an organism. For, in
organisms, no doubt, and as we may be readily convineed witbout
resort to

sl conditons motiy veey el SR

very indeterminate manner, so far 8

tained. Exmmul conditions are vt U SS
mere

blances of animals or plants of any species, their agreements
in specific characters, are doubtless due, in the main, to the
properties of what is iunate in them, yet not to any abstrac-
tion. This is sufliciently conspicuous not to “ need any proofy” -

@ Reproduaad with the permission of Ce s e ==
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an is denied by no Darwinian. The analogy is so closo indeed
between tho intornal determinations of growth in an
by it to invent his * provisional hypothesis of Pangencsis” or
theoy of gemmular rpmodacton.  The gommuls i this
theory being the perfect analogues of the hypothetical atoms
of the chemical substances that are supposed to arrange them-
selves in crystalline forms, the theory rather gives probability
to the chemical theory of atoms than borrows any from it. But
wo shall recur to this theory of Pangenesis further on.

General physiology, or physical and theoretical biology, are
sciences in which, through the stady of the laws of inheritance,

W the direct and indiroct effect of extenal conditions, wo
must arrive, if in any wa know-
ledge of the causes of specific manifestations ; and this is what
Mr. Darwin's labours have undertaken to do, and have partially
acoomplished. ~Every step he has taken has been in strict con-
formity to the principles of method which the examples of
induotive and experimental science have established. A stricter
observance of theso by Mr. Marphy and our author might have

making attraction and polarity produco structares and forms,
independently of the products and of the concreto matters and
forces in them. A similar * realism ” vitiates nearly all spocu-
lations in theoretical bmlngy, vhwl: are not designedly, or even
instinotively, as in Mr. Darwin's work, made to conform o tho
vigueons ralos of expacimentl phllosophy. . Thess Tequize e
10 assume no canses. that are not true or phenominally known,
and known in some other way than in the effect to be explained ;
and to prove the sufficiency of thoso we do assume in some
other way than by putting an abatract name or description of
the words “attraction” and

tho proporties of gravitation, wrote the often-quoted but much

6 Racrodiond with e st et TR T
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‘misunderstood words, * Hyplheses non fingo” Fory" ho adds,

“whatever is not deduced from the phenomena is to be called
‘hypothesis; and by EAE

whether of oceul

experimenta

osophy. T this philosophy particulas pro-
pontichs aro Inforod Trom the.phegimmses A I
rendered general by induction. Thus it was that the
trability, the mobility, and the impulsive foree uw—. nd
the laws of motion and gravitation were

us it is cnough that gravity does really exist and lehmdh‘
to the laws which we have explained, and abundantly serves to
account for all the motions of the clestial bodies and of our

wh

action and efficic

enough for the pmul that Ds

Cpponents, contented with g whab HERERR have

called, if he had lived after Kant, “éranscendental

which have no place in experimental philosophy. It may be

il that M. Duren bs mvunud the hypothesis of Pange-

ness, ageie the s 5 and so also did
ewton invent m qu.:\lhl '.hwry of light, with a similar

proved for his speculation. For the fucts for this investigation
mh losly wanting. m ym'ﬂumﬂy’

led ex)
e sudy 'of animals and plants uader domestcation 8

© Recroducil with B camaae
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indeod, a similar mode of isolating with a view to ascertaining
tho physical laws of lifo by inductive investigations. Bt the
theory of Natural Selection, in its actnal application to tho phe-
nomena. of life and  the origin of specics, should not be com-
pared. to the theory of gravitation in astronomy, nor to the
principles of physical scienco as they appear in the natures
that are shut in by the experimental resources of the laboratory,
but rather to these principles as they are actually working,

bave been working, in the concrete courses of outward
nature, in meteorology and physical geology. Still better,
perhaps, at least for the purposes of llustration, w may compare
the_principle of Natural Selection to the fandamental laws of
political economy, demonstrated and actually at work in tho
production of the values and the prices in the market of
the wealth which human needs and offorts demand and supply.
Who can tell from these principles what tho market will bo

most ingenious use of hypo to supply the missing
evidence. The empirical -economist and st . imagines
that he can discover some other principles at work, some pro-
determined regularity in the market, some *innate” principles
in it, to which the general laws of political cconomy are sub-
ordinated ; and speculating on them, might risk his own wealth
in trade, as the speculative “ vitalist” might, if anything conld

m  transcendental hypothesis. In the samo way
the empirical weather-philosopher thinks ho can discern rega-
larities in the weather, which the known princiles of mechanical
and chemical physics will not account for, and to which they
are subordinate. ~This arises chiefly from his want of imagina-
tion, of a clear mental grasp of theso principles, and of an

tions of the theory of Natural Selection.

His work is chiefly taken up with these difficulties. He does
not 8 much insist on the probability of his own transcendental
hypothesis, as endeavonr to make way for it by discrediting

the sufficiency of its rival; as if this could serve his purpose;

R e e
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a8 if experimental philosophy itself, without aid from “ Dar-
winism,” would not reject his_metaphysical, occult, transcen-
dental hypothesis of a specially predotermined and absolute
sty of apeien—an ypothc st EIE S m an
organism o meet.emergencies,—the emergencies of
much a the epicycles of Ptolomy had to bo. mulhpl.lsd i tho
heavens. Polomy hime hud th gty fo beieve Shab e
was only o mathematical theory,  mode of
3 theoe ofcnton s o prie RCRITAR repnnnhdva of
tho fuia of bervation, o sn vasvisg AU
Mivart theory, cn the other hand i MRS
of causation, not to save appearances, but to justify the hasty
conclusion that they are real; the appearancos, namely, of
complete temporary fixity, alternating with abrupt changes, in
tho forms of life which aro exhibited by the seanty records of
geology and in presont apparently unchanging natural species.
Before proccoding to a special consideration of our | -nmi-
diffultios on tho fheory of Naturl. elotion, e
o Mr, Durwias o morky (i Do A
Tetn i of sk oot of i AP principle and
its rolations 1o tho general theory of evolution. He says
(Chapter IV.) :—
T vy s gt o axnsin my idy s i o e
dirot and indiect resalts of Natural Selation but T now admity

b ‘much

oS ors s I .t of h g [ sl whi

Mr. Mivart rviews in bis work), s0 a8 to confine my remarks to adaptive
Alal

wot
of many 0 bo,on far a8 we can Judge, nether bene-
ol o ok oY ot ca e g ol 2
sttt n my wok. T my o porniad 0 ey, soma i, 0t 1
b oo i et i T show that spcies bad ot been
separaely r that Natural Seloction had been the chiel
o of hanps g el s by h aerll el f bl
ety by the St cton o the surounding ooditions. Novrthelemw 1
waa ot bl to anmul the fnflence of my former eleh,then widly prevalent,
i i b e puryely e and el o my iy
sssuming that overy delil of sircture,

il hogh v, v, ARy 988 ith s semmplon ol
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mind would natursly extend. the sction of Natural Selction, cither during
imes, too far. Some of thoss who admit. the principle of
il dticiaing

In one other respect Mr. Darwin has modified his views of
the action of Natural Selection, in consequence of a valuable
eriticism in the * North British Review of June, 1867 ; and our

merly tho usa’of the theory in special tions, which is
eusily excusable, but also the nature of its general operation
and of the causes employed by it; thus furnishing an additional
illustration of what he says in his Introduction, that *fow things
aro more remarkable than the way in which it [this theory] has
been_ misunderstood” Ono other consideration has also been
of 4id to us. In his concluding chaptr on “Theology and
Evolution,” in which ho very ably shows, aud on the most
venerablo authority, that there is no necessary confict betweon
tho strictest orthodoxy and the theory of evolution, ho romarks
(and quotes Dr. Newman) on the narrowing effect of singlo
lines of study. Not only inabilities may be produced by a
one-sided pursuit, but “ & positive distasto may grow up, which,
in the intellectual order, may amount to & spontancous and
unreasoning disbeliof in that which appears o bo in opposition

& Facrodoed with B fesiae T —E T
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trammelled by dny such narrowness as to disable him from
giving just weight to both sides of the question he discusen, -
But what are the two sides? Are they the view of the theo:
logian and the naturalit? Not at all. Tho debate i botwean
the theologian and descriptive naturalist on ane side, o the
theologin and the student of natural history in its

sense

and interests of sciontific pursuit almost as wide s that pre-
ical sciences generally, and the sciences of
leseription, and_classifcation. The same

 use of hypotheses which are the
gonius of the physical sciences in the search for unknown -
caus

relations of resemblance ; and thirdly, that genins which secks
with success for reasons and suthorities in support of cherished
convictions, -
That our author may have tho last two forms of genius, even
ina notablo dogree, we readily admit ; but that he has mot the
first o the degreo needed for an inquiry, which e

PO —— S
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& branch of physical science, we propose to show. We have
already pointed out how his lhealngm\l education, his -:lnollng
against Democritus, has misled him in regard to the munmz
of “accidents ™ or accidental causes in physical seience; as if
to the. yhyllml philosopher these could possibly be an S
and die lass, not included under the law of causation,
“that evN’y eront, must hao a cause or determinato aneco-
dents,” whether we can trace them out or not. The accidental
L of science are only “accidents” ml-ﬂvaly to the intel-
igenco of aman.  Eclipses have tho loast of t the
Pk ‘phenomena of nature ; Je o tho savago
they are the most terrible of monstrous accidents. The acci-
dents of monstrons variation, or even of the small and limited
Variations normal in any raco or species, aro only accidents
nhlnely to the intelligence of the ‘naturalist, or to his know-
ledge of general physiology. An sccident is what cannot
anticipated from what we know, or by any intlligence, perhaps,
which is less than omniscient.

But this i not the most serious misconception of the acci-
dental causes of scienco which our anthor has fallen into. He
utterly mistakes the particular class of accidents concerned in
the process of Natural Selection. To make this clear, we will
camrsi the dases of cuoms viioh et involved in this
proce st pla external conditions

Lof m oo pllnu life, comprising chiefl its relations to
other organic beings, but partly its relations to inorganic nature,
2 deerminng e neod o some o the mets of stisfying
thom. Theso. conditions nences of the external
coursnof vt o o tho parta Batoies o
ganic nature. Tn tho second place, there aro the general prin-

arm, o wing, & buuy lmns,nnumﬂnurl system,
an ey or an ear, can bo of use. In the third placo thero aro
e csmes airodared by e ‘Darwin totho ahenion of Phy-
slogts, a4 ormal. ks of crgtle s the e koows
phenomena of variation, and their relations to the laws of

A g i o < |



(1) i
inheritance. There are several classes of these, The most
important in the theory of Natural Selection aro the diversities
alicays czisting in any race of animals or plants, called indie
vidual differonces,” which aliays determino a better fitness of

nccording to Cuviers principles of Zoslogy, to be ineluded in
the deseription of a spocics (as & norm or type which only the
best exhibit), instead of the rough averages to which the natu-
rulist really resorts in_defining species by marks or characters
that aro variable. But probably such averages in variable

from the norm of utility must put an end to 1fe and its suoces-
sions. Utility therefore determines, along with the laws of
inheritance, not only the middle lino ot safest way of & race,
but also the bounding limits of its path of life; and so long
a3 the conditions and. principles of uility embodied in & form
of lifo remain unchangod, they will, together with the laws of *
inheritance, maintain a race unchan in its

racters. “Specifi stabilty,” therefore, for which theological and.
descriptivo naturalists havo speculated a transcendental cause,

characters
clso the race must perish. Again, @ slow and gradual change
in the conditions of existence mst, on these principles, slowly
chango the middle line or safest way of life (the descriptive or
graphic ling); but always, of course, this change must be
within the existing lmils of variation, or the range of *indi-
vidul difforonces.” A chango in these limita would then

02
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follow, or the rango of “individual difforencos” would be ex-
tonded, at least, 5o far a3 we know, in the direction of the
change. That it s widened or extended to a greater range by

‘menon is like what would happen if o roadway or path
a field wero to become muddy o otherwise obstructed. Tho
travelled way would swerve to one side, or be broadened, or
bandoned, aceording to the nature and degree of the obstruc-
tion, to the mm\lmu of travel that remained. This class
of variations, that is “individual diffrences

normal in n raco, but having differont rangos in different, o
or in the same race under different circumstances, may be
egasiod an . popee s adsial et IS
Mlvnnhgeu that come from them; or in no other sense than
& tendril, or & tentacle, or o hand searching in the dark, is
accidentally related to the objoct it succoeds in finding. And
yet we say properly that it was by “accident” that a certain
tendril was put forth so as to fulfll its function, and clasp tho
partioular object by which it supports the vino; or that it was
an accidental movement of the tentacle or hand that brought
tho objct it has seoured within it grasp. Tho search was, und
ontnterto b sormal s goneral it i the Pacioular o
only the 5 and this only in the sense that lines
R Wroliog Taskraedanfoiely aad! mariaied
excopt in a fint. cause, or in tho total order of nature, como
together, and by their conctrronce produco it. Yot over even
this concarrence *law " still presides, to the effect that for

ovary such concurrenco the samo consequences follow.
Bat our author, vith his mind flled with horror of il

" wnd of “tho fortuitous concourse of atoms;’

variations, which Mr. Darwin ot flrst supposed might also be
of servico in this procoss. The fault might, perhaps, bo charged

R ria e R
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against. Mr. Darwin for not suficiently distinguishing the two
classes, as well as overlooking, unil it ws pointed out by hia
eritic in the * North British Revicw," beforo referred to, the fact
that the latter class could be of o service; if it were not that
our author's work is a review of the last cdition of the * Origin
of Spacies, and of tho treatiso on ¢ Animals and Plants under
Domestication, in both of which Mr, Darwin has em

distinguished these clusses, and admitted that it is upon the

disputation, and aims at cornering facts, not autagonists, But
M. Mivart profits by triumph over heresy,
which he insists upon celebrating, rather than as & correction of
his own misconceptions of the theory. Ho continues throughout
his book to speak of tho variations on which Natural
depends as if they wero all of raro occurrence, ko abrupt and:
moustrous variations, instead of being always present in &
ruco; and also as having the additional disadvantage of being.
“individually slight,” “ minute;" “insensible,”  infinitesimal”
“fortuitous,” and indefinite.” Theso epitheta aro variously
combined in_difforent. passagos; buthis favourite compendions
formula ja “minute, fortuitous, and indefinite variations”
When, however, he comes to consider the enormous time which
such u process must havo taken to'produca the present forms of
o, he brings to bear all his forces, and says (p. 164): “It is
not casy o believe that loss than two thousand million years
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could have succceded in making any calculations at all. On
the probability of the correctness of Sir William Thomson's
physical arguments, * the author of this book cannot presumo
to advanco an opinion; but,” he adds (p. 150), “the fact that
they have not boen refuted pleads strongly in their favour,
when wo coniler how mnch they el againt the theoy of
Mr. Darwin” He can, it appears, judge of them on his own
side.

For tho descriptivo epithets which our author lpphu to the
‘variations on which he supposes Natural Select depend,
he has the following authority. Ho says (p. 3
disiably gmvmciotg oy M. Ukrota that tho spstiEhials
tions upon which his theory depends are individually lhghg
minute, and insensible. Ho say
Domestication; Vol. IL p. 192): * Slight individual differences,
Bowerer, sl o the wok, and aro probably the ol differ

ich are effectivo in the production of new species”
After -n.c we havo said as to the real nataro of the differences

the characters of .pmn..mum f.hzymnybe very consider-
able in_ themselves, or their effvots, or even to tho eye of the
naturalist.  How the expression *slight individual differences™
could have got translated in our author’s mind into “indivi-
Sty g, ity o e - s 1 20 R
But this is not the ol
e homatle cialtonf eSal U AT theory
of Natural Selection. Two others occar on page 133. In the
first he says: “Mr. Darwin abundantly demonstrates the varia-
bility of dogs, horse, fowls, and pigeons, but he none the less
the

end, the striking remark, which concedes the whole position,
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“but tho goose soems to have a singularly_inflexible organi-

sation.” The translation is begun in the author's italics, and

completed o fov ages furthor on (. 141), whers, reuring
i

to this subject, he says: We
el implisly admit e peiﬂn .uﬂny i
assorting the singular mﬁmbllmy 7o th orgsiastion of the
oose” i is what is calld in scholastio logie, Fllaoa &
dicto implicit

both from the et sridemce of 8 expression
* siogulsly nflexible? o it tho goose has boen much less
changed by domestication than other i ik e
relative mﬂenl.umy i uaderstood by our suthor as on admission

transations (p. 163) is still wore remarkablo, Ho continues:
“This is not the only placo in which such expressions are
used. Ho [Mr. Darwin] elsowhere makes uso of phrasos which
qite barmoniao with tho concopionof o noral spcile con
stancy, but varying greatly and .nduenwmm
e sk o a whole organibm seeming to and
ing to depart from the parental type (¢ Onyn of &mq
Sth edit, 1809, p, 18)” Tho italies aro Mr. Mivarée, Tho*
pussago from which theto wnrdl are qmmd( ough uwym
not. put in quotation marks) is this: “It is well worth while
carefully to study the several m uua on some of our old
ted plants, as on the hyacinth, p-nm, even tho dahlia,
etc.; and it is zeally surprising to note the endless points in
bl

difle dighly from cach other. The whole mglnl-ﬂm seems
becomo plastic, and tends to depart in a slight degree
oo that of the parental type.” Tho words that wo have
italicized in this quotation are omitted by our author, though
essential fo tho point on which ho cites Mr. Darwin's authority,
namely, as to the organism “varying greatly and_suddenly at
intervals” Logio hat no adequate name for this Nl.lny,
thero is another in our autbor's understanding of the
which s very familiar,—the fallacy of ambiguous terms. i

£
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in obviously uses the wond * plastic” in its

signification as the name of that which is *capable of being
‘moulded, modelled, or fashioned to the purpose, as clay.” Bat
our author quite as obviously understands it in its primary
siguifcaion s tho naime of anything * having the pover to give
form.”  But this is a natural enough misunderstanding, sinee in
scholastic phl]olnphy the primary siguification of  plastic ” is
tho prevail

i bty o aishoch et s principlo of
Natural Selection, and such their source, it would be useless to
follow him 2 tests of n by hypmluuw illustrations from
the nd to make good our
assertic nm e lutlmrl dmicuxue- have arisen, not only
from his want of a clear mental grasp of principles, but also
from an_ inadequate knowledgo of the resources o legitinate
hypothesis to supply the unknown incidental cay
hich tho pinciplbas actod._Theso defionce of Knomiedge
and_imogination, though moro excusable, are ot less con-
picuous i bis citiime than th dfoetawe have nticed Ho
says (p- 59): It may bo objected, perhaps, that. thoso difi-
culties are diffculties of ignorance; that wo cannot ex
them, becauso wo do not kuow enough of tho animals” It

posif
il butnen th cun aigned and the romlta” _And o

“ That minute, tmmwu-. and indefinite variations could ).m
brought about such special forms and modifications as have
boen oanmersed n in this chapter seems to contradict, not imagi-
nation, but reason.”
I:; l:dohlp(nnn‘lm it Structures,’ the fact is qmu
overlooked, which is 0 conspicuous in tho principles
parativo anatomy, how fow the fandamental n:mm

¥hic, have beey teome 0 such numerous uses; how meagre
h.nmmomarmwmmnm.nm

structures
vious use or isady pustally mctal 1 dinsotions
i they| R modified by the selection and inberit-

Y MR g i
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o of «ndividual ammw 3o bow sl i AT

already possess in swall dogrees. Proviously to such & com=
petition and. strugglo, when the whole field of the inorganic
conditions of lifo was open to simplo organisms, they were
doubtless much moro variablo than afterwards.  But varia-
bility would then have been, as it is now, in no absolute sense
aceidental. On the contrary, variation would have been, nstead
of comperutive sy n oo, SRR R normal
ho tentative powers of Life, instea of its
hereditary fuxlurrw, g il i b SIS
that which is good, or not so firmly as aftorwards, would have
been its most q.,.mmmm ‘manifestation. Qur autbor's general
difficulty in this chapter is a5 to how variations too small to

survival of the fittest, but wrong in thinking that variations are

gerterally so rare or so insignificant, even in present forms of

lifo o3 o require & power other than those of*ife in general

to bring them forth when needed, or to produce them in useful
ounts.

Tho first examplo of the working of Natural Selection is the
well-known caso of the neck of the giraffo. This it has been
imagined, though not by Mr. Darwin, was produced by its sup-
posed use in aiding this animal to foed on the foliage of trees,
and by the occasional advantago it would give to the highest-
reaching individuals, when in drought and searcity the ground
vogetation and lower foliago was consumed, and by thus enabling
them to survive the others and continue the species, trans-
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mitting this advantage to their offspring. Without denying

that this is an excellent hypothetical illustration of the

of Natural Selection, Mr. Mivart attack

mlﬁ,el' of et I mlyioit bom

first place, that ;h.; argument proves 100

mudl o, o oy supposition, many species must have tended
to undergo a similar modification, snd we ought to have at

least several forms similar to the girafle developed from

forent, Ungalata” ot hoofed beasts - Wo would oven go frther

than M Mivat and hd.dht, onthe ypothesein qnmnn.

not only several forms, but the whole order of U

lasg potions of should have been similarly mod.m at

e geasing on the ground and beowsing cn the
foliago of high trees. But as these alternatives do not univer-
sally existin rogions inhabited by such animals, very long nocks
would not, perhaps, characterizo the whole order, if this hypo-
thesis wero true; 45 the habit of herding does, for example.
We may obserse, however, that this illustration from the
proves nothing,
though the hypothesis employed by it is very well called in
doeton by M Miret criicion. Bt can Mr. Mirastsap.
poso that, having fairly called in question the importance of
tho bighfeading wo of the girafl's nock, he bus thechy
destroyed the utility of the neck altogether, not anly to the
thoor of Notual Seleoion,but s o the animal ‘_m Ts

tes generally, aud of the giraffe in particular, which aro

- sne e
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50 close pressing, and so emphatically attest the grounds of
their severest strugglo for life, as o

ordor of auimals Jive generally upon food which is the most
abundantuand most easily obtained. Mr. Mivart compares his
objection to one that has been made against Mr. Wallace's
dangerous should not exist in nature,” or that “a dull colour
being nesdl], ol enal shockd e s RIS

Mr. Wallace's reply, but does not take the olew to the solution
of his difficulty respecting the giraflva neck, which it almost
forces on him. This reply was, that many animals can aford
brilliant colours, and. their various diret uses or values, when

indireetly
protosive The quill o th poses SRS
and mussels, the very hard coats of certain beetles, the stings
of certain other inscots, the nauseous taste of brilliantly coloured
caterpillars, and other instances, are given as examples. Now,
what bearing has this on the long necks of the girafle? Ac-
cording to our author, who is himsclf at this point on the
e it v o0 follor Fit i
differen imals can clude the observation or defy the”
oo great variety of ways, it by no means
follows that, thero are any similar numl variety of ways
{or wiining vepeable foud m o comniss S TSR
other than the lofty branches of trees has been destroyed. In
such a_country we have a number of vegetable-fceding Ungu-
s

of the neck.” Mr. Mivart is ap] mot aware that he is
o sngiog. ot ganet he thor of Nferl Belcion, bt
against » subordinate and false hypothesis under it. But if he

wnvullupmemmgnzlvnuful--
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largo and. lustrous, which beama with o pecaliar mild but
fearless expression, aro 5o placed as to
of the horizon than is subject to the visior

en_attac)
giraflo can defend itself by powerful blows from its well-armed
hoofs, and even its short horns can inflict fatal blows by the
sidelong swing of its neck. But these are not its only protec-
tions against danger. Its nostrils can be voluntarily closed,
like the camels, against the sandy suffocating clouds of the
doert,«Thotil of the gru Lok o wn artially oon-
structed fly-flapper ; and it seems at first incredible,” says Mr.
Darwin, b vy e adupted for its presont
rpoie by st ilgih matifon o ASESIEAREY
better fitted, for so mﬂmg an objoct as to drive away flies;
yet we should pause before being too positive, even in this case,
it b oprdgrdbers Rpd gm0
»nu animals ia South America absolutely dopen on their

power of resisting the attacks of insects; so that individuals
YHieh coukh oy e vt i ERIERT
enemios, woud bo ablo to rungo into new putare,and thus

u great advantage, 1t is not that the larger quairupeds

are mzumlly dm(myul (except in raro cases) by flies, but they
are incessant arassed and their strength reduced, so that
iy are movs subjoct f disease of 0% so el aeablad'in
nfmmmg dearth to search for food, or to escape from beasts
of proy

il paemge ol o i problem, which does not con-
com tho girafle alone, but all the Ungulates ; and its solution
will show that this order et
2. Wallace's examples, the resources that naturo has for tho
protoctcn of nimas thst bave the cimdrantags, no, indeed
generally of brilliant colours, but of exposuro by Tiving umln-
tively on bulky and sompareively nautitions foods New
i the, oo of intice e ediam e Sy
spocialties of protection. The girafle alone is provided with
a natural wateh-tower, ok e e oI without

e




(2) .

defence. Al or nearly all, live in armies o herds, and some
post sentinels around their henls. The numerous species of
1 to natural fortifieati “

are the natives for the most part of the wildest and least acces-
sible places in the warmer latitudes of e S SR
the oliffs and ledges of mountain-rocks o

banks of'tropical streams, or the oases of dw desert” Other
trbos depond on their fectars, and on hiding i woods like
the deer, Ofhors; AgAIEE . great powers of endurance in
fight and long marches, Tk e comeipuis el ORI
of provision. Others, aguin, with powerful frames, like the
Tibocoron. aad. the bisos, ece. o AaRNIREANSI
ruminant habits and organs of large numbers are adapted to
rapid and dangerous foraging, and to digestion under protection
from beasts of prey and insects.

But our author, with littlo ertility of defence for the theory:
ingenuity in

of Natural Selection, is still bl
attack. Ho_ objects, in the second place, that the longest-
necked giraffes, being by 5o much the larger animals, would
o bo siong i popacion, bt ol e SRR
e tho,  diomdrsiags whie wA SRS
cutbalauce the long neck ia times of drought; and he cites
Mr. Spencer’s ingenious speculations on the
oo strengity i confrmatimof his CLSERRRR
forgots or overlooks the important physiological law of the
economy of growth
seck does not ey catal & Gl

animals to other animals, or to
insects this is carried to a wonderful

‘markings of their wings, “ex

PO e —
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inoricson thoss ek made b the tacks of it or g™

or jmgermacuin. Tho Dk, o lrough it e, seared mo
was grown over with moss, although alive, and it was mly

A et oty exammlion ST S ST it

fat it e 0k 0" A in apeking of th ebtety, bo

gro
that it is impossible o avoid thinking, at first ik dgkt, et the
butterflies themselves have been attacked by real fungi.”

o, Pt vu: e meaaihns ST SRR T
attained a development which scems utterly beyond the power of
the mere ‘survival of the fittést” to produce. How this double
‘mimicry can importantly aid in the struggle for life scems

pusaling indeed, but much more so how tho first beginnings
of the imitation of such i injrios in o lal o b daveloped
in the animal into such a complete representation of them ; &

rigbe i,

fo
‘tations of such injuries could over h-vo been developed in
l individuals, out of utterl; it

infinitesimal variations in all ooneelvlbla dumhm

What ought {0 hare boen it mggestd to o natoali: by
this wonderfal mimicry is, what clever ent i in-
soirormus birs st hate become to b o =l
conditions of existence and the struggle for lifo in ﬂu’u insects
WInchldegmnflpnaﬂty But this, after all, is not s very

‘wonderful, when we consider what sight these birds
must have acquired and what practice and exolusive interest
in the pursuit! We may fecl protty confident, however, that
neither Natural ol Sclstion s, 2y ool et
canse has ever ive mimicry beyond eyesight,
though ltm\ynﬂhe-bmureymgh than that even of o

B Recrodicad i s e
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skilful naturalist. There is no necessity to suppose, with our
anthor, that the variations on which this selection’

were cither simultancous, or infinitesimal, or indifferent, for
“ individual differences” are always considerable and generally
festet n direoion in vhich varitions have alsewdy e

difficulties, which, like acid and nlk.h, to neutralize

othor. Tn. thete” onss, four disinetforma’ ot Mik IS
diverse origin, or very remotely connected near the beginnings
of life itself, like four main branches of a tree, have come toge-
ther into closest relutions, e part o the olige o eV
main_ branches might do.
birds, certain higher vegetable forms,

ion
‘hiding in the insect and the powers ofﬂnding in the bird. Qur
author overlooks the fact thn variations in the bird are quite
as essential t0 the process as thoso of the insect, and has chosen.
lo mnmdu elsewhere the d.ﬂicnlm-_. which the

e present and in equal independenee of its obvious uses.
by Wi these, as well as other

e coue of nature has bovs i o ekt

B R e
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the: stonihmmt of buman intelligence, and how Oromasd
able to defeat his antagonist by turaing evil into

5Lt untal mext onx anthor

treatment of a supposed origin
of the mammary, or milk glands:—

I it coneivable,” be asks (7. 60), “that the young of any animal was

fuid from an secidentally hypertrophiod cntaneons gl of s motber? And
e I . o wia Chane va U of th pertion of ok 8
i O he s of et el wo st e
that, up to that time, the well sduped o the surounding
M.mm e temporry 0d accientl o ange of odionn, v
s the so-sucking Young ane fo To the *Gttst to survive’ under

et et Sl RO L
‘e, it the cidcnally bypetrophiod ebotous gland, woud e o

ncy o survivethe far outnumbering descendants of the hormal ancestal
o

as before, our author stakes the fato of the theory on

e e conceptions of the conditions of its
action. He forgets, first of all, that the uso of a milk gland in
its least spedilized form;requires at least n sucking mouth, and
that sucking mouths and probosces have very extensivo uses in
the animal kingdom. They are good for drinking water and
nectar, and are used for_drawing blood as well as milk; and,
without reference to tation, are still serviceable, for
support to parasitical animals. Might ot tho young, which
betore b i i
find it highly advantageous to continue the habit after birth,
even without reference to food, but for the gu’nemlly quite'as
important use of protection against enemics, by clinging by
aucking mouth fo ho body of s dom ? T this showld cause
sebaceons glands to become byperipliad s slinatly &
valusble or even an exclusive source of nutrition, it would,
‘perhaps, be proper to describe the: pmom-m 4 an unintended
or accidental, but not as a rare or improbablo one. Moreover,
though on the theory of Natural Selection (or, indeed, on any
theory of the continuance of a race by modifications of struc-
tares nad i, tho raco st whilo ¥ lve, bo e  ivey
yet, it need be no more fitted to do so than to survive in its
offspring. No race is so well itted o its general conditions of

Y P e e e ey
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existence, but that some individuals are better fitted than others,
on the average, an advantage. And new resources

ply abandonment of tho old, but only additions fo.

periorities that are almost never superfluons.

mouth, though its numerons uses are obvious enough, on the
really uniform and unvarying types of natural law, 66 laws of
inorganic physics, tho principles of suction. But we are not
ambitious to rival nature ir i

lower impulses, and not rather by forestallng and. indireetly

rogulating them, as by avoiding temptation in the case of som.

scinco; or by establishing social arrangements, companion-

ships, friendships, and more or less pormanent marrisges in_

the 20 of scxual proferences? ALl such arrangements, ll
or

tribe of savages sustaining
and should conclude that not only these but all suvages, the

enced by 1o other consi
appetite.

PO —————



8)

in these organs; but why should theso warnings bo meant
or used to drive away intended vietims rather than enomies ?
Or is it among the intentions of nature to defeat those in the
sorpent? If the offets of such * warnings” really wero to
doprive these snakes of their proper food, would not experience
teelf and intelligence be suffcient in the wily serpent to correct
such porverso iustincta? It i, indeed, at firt sighty ourious
Yhat certain suakes, though these are the sluggish kinds, and
cannot so casily escapo their enemics by flight as others can,

should bo provided, not only with poisonous fangs, but with

s sxamplo of the relations between conspicuous colours and
auseous tastes in many oaterpillars, the colour serving a5 o sign
of the taste and warning birds not to touch these kinds. The

that is probably true of the supposed powers of fascination * in
sorpents. ~Perhaps, also,the ratile serves to inspire the sluggish

* Thints o ronlconditon o mind fn tho ubjet of it; » conditon in which
i i hat it takes poscasc

ot of th will and sct il ont sa i the fuination of 1o

Dreciion T i na, boweve, o bo regaried as & nataal contivanocn the

serpent's warings o for

e heneft; bt 28 & cnsoqence of ultimate mental
o i goneral, of which he serpent fucuics o hat

it take advaniage.
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suake itself with courage ; and in this case the rattlo will serve.
all the purposes that drums, trumpets, and gongs do in h:m.-i
warfare, The swaying body and vibrating tongue of

snakes, and the expanding neck and the hood of the. mhu,
ay serve for banners.  But tho rattlo has also been. supposed.
to sorvo,as o sexual call, very much as the inspirations of
warfare are turned into the allurements of the tournament or as
zongs also serve to call travellers to dinner. 'What

resources in regard to the relations of use in tho lives of animals
thus distinguishes our naturalist from the natural order of
things!  What wealth and capital aro left for tho employmenta
and industries of Natural Selection !

xt chapter our author charges the theory of Natural
Selection with inability o account for independent. similarities
ni structure ; “ |hul it does not harmonize with the

ancestors could not have been like them in respect 4o this re-
somblance. Bt thete struturs rally difl in pofats nok
to their utilities; in incon-

i his rear.  Ho hus claimed in the Mn« chapter for
Natural Selection that it ought to havo produced several inde-

tion requires for similar pr«l.mu imilar means and conditions;
but theso are of such a general sort that they belong to wide
runges of life; and as it does not uot by “blind chance,” or
theological accidents, but by the invatiable laws of natare and
the tentativo powers of lif, it n not surprising that it aften
repeats its patterns independently of descent, o of the copying
‘powers of ineritance.

‘That the highest products of nature are not the results of
the mere forees of inheritance, and do not come from tho birth

U —




(38)

of Iatent powers and structures, secms fo be the lesson of the
obscure discourse in which Jesus endeavoured to instruct Nieo-
demm the Pharisce. How is it that a man can be born again,
powers and characters that are not developments of
what s slready innato in him? How is it possible when ho
is old to acquire now innate principles, or to enter a_second
{imo info b mathers womb and bo born? The reply docs
not suggest our author's hypothesis of a life turning over upon
a new “facet,” or & mew set of latent inherited powers. Only
tho symbols, water and the Spirit, which Christians have ever
sinco worshipped, aro given in reply; but the remarkable illus-
tration of the accidentality of natare is ad
o equaly thongh ipdopendenty admired. « Marvel not
that T said unto theo, Yo must bo bom again. The wind
bloweth whero it listeth, and thou hearest the sound thereof,
but canst not tell whence it comoth and whither it goeth 50 is
evry on that is born of the Spirit” The highest products of
nature aro the outeome of its total and apparently accidental
orders ; or are born of water and the Spirit, which symbolize
creative power. To this the Pharioo plied: « Ewcanthese
things bo?”  And the answe oro significant: “ Art
o e o T s et things?” We
bring natural ovidences, “ and yo receive not our witness. 1f I
are teld you earthly (uaturl) thing, ad yo belive et how
shall yo bliove if I tell you heavenly (supernatural) things ?”
The baering of our eukjc Gpon the dockise of Fisa e i
ral history has been much discussed, and is of considerable
m]mmnmmmmtha" ooy sl et S Bt o

moreemphatical
Christian faith in divine superintendency, which is very liablo
0 be confounded with it. ‘The Christian faith is that even tho

* Ben ke n Appendi.
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Natural Selection have confirmed it. The very agencies that
give values 1o life socure them by planting them most broadly.
in the immutable grounds of utility. But Natural Theology
s sought by Platonic, not Ohrctin Imbgioatia R
not the relations of security to value, but somothing worfhy to
bo the souree of the valuo red s absolule, some parti-
cular Worthy source of each valuod cnd, This s the motive of
that. speculation of Final Causes which Bacon condemned as
sterile and corrupting to philosophy, interfering, as it doss,
with the study of the fucts of nature, or of what i, by precon-
coptions, necessarily imperfoct as to what ought fo be; and by
Gadotions o aidaiec N thonght worthy o be the pur-
poses of nature. Tho naturalists who take care not to aseribe

g's

than that of Christianity, while obeying the precepts of experis
mental pilcscply. Thoughy st oS
of the moral sonse and the impossibility, as he thinks, that

tho sccnandations of snall epugassons eRAEENINPN
strength of its abhorrence and reprobation; though, as e says,
“o_stream can rise higher than its sources” while fully
admiting he.fruth of {his, wo would will SRS
source?  Surely not in the litfle fountains that Platonio ex-
plorers go in search of, & priori, which would soon ran dry but
for the rains of heaven, the water and the vapour of the dis-
tilling atmosphere. Out of this come also the almost weightless
snow-flakes, which, combined in masses of great gravity, fall in
the avalanche. Tho results of moralizing Platonism should not
Yo confouaden with the smplo Ohredlan il Diviim FEsS
intendence. The often-quotod belief of Professor Gray, * that

in
definite forms of lifo on the earth. But thousands of movements.
of variation, or efforts of search, have not succeeded to one that

PO



(=88 )

has. These are not continued along evil lines, since thousands
of forms have perished in consequence of them for every one
that has survived.
The growth of a tree is a good illustration of this

and more clsely reseables tho action of sclecton . natare
generally than might at first sight appear ; for its branches are
selected growths, a few out of many thousands that have begun
kel and this rigorous selection has been offected by tho
lents that have determined superior relations in surviving
grovite o e supplies of nutriment in the
exposuro to light and air. This exposure (as gres
i v s e SR sap) seems
actually to be sought, and the form of the tree t0 be the result

results, the distributions of the branches, which aro difforent,
for each individual tree. Even if the determinate variations
really existed,—tho “ facets ” of stable equilibrium in life, which
our author sypposee,—and wero arranged with goometrical
regularity on their spheroid of potential forms, as leaves and
buds aro in tho twig, they auld proably bave s lle todo
with determining the ultimate diversities of 1ifo under the action
ot th s v A T Pirlatxy bas fo
do withthe branching of troes. But phyllotaxy, also, has its
utility. Tts orders are the best for packing of the incipient
Leaves in the bud, and the best for the exposure to light and
air of the developed leaves of the stem. But hero its utility
ends, except so far as its arrangements also present tho
diversity of finite elements, within the smallest limits, for the
subsoquent chice of succesfal growths; being the nearat
‘make to “indefinite varia-
onn ol conceirable Wretma® . Tho general resemblanco
of trees of a given kind dopends on no formative principle other
than physical and physiological properties in the woody tissue,
and is related chiefly to the tenacity, flexibility, and. vucu.hrny
of this tissue, the degroes of vhieh g aluce oSl
from the general form of the Tt cannot be doubted, in
tho cas of the froe i his fnfative though regular budding
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has been of service to the production of the tree's growth, and
that the particular growths which have survived and become.
the bases of future growths were determined by a beneficial
though accidental order of events under the total orders of the.
‘powers concerned in the tre's development. But if  rigorous
selection had not continued in this growth, no.
would ive resulted. The tree would have
Hence it is to selection and not to variation,—or rather to the
causes of selection, and ot to thoso of variation,—that species
or well-marked and widely scparated forms of life are due. If
wo could study the past and present forms of life, not only in
different continents, which we may compare o different indi-
Vidual trees of the same kind, or better, perhaps, to different.

living matters in the diffrent planets—supposing the planets,
of course, o be capablo of sustaining life, ke the earth, or, at
in the history of the

Iead their growths. For man, for aught we know or could guess
(but. for the highly probable accidents of nature, which biight.
th topmost terminal bud and give ascendency to some lateral
one), except for these sccidents, man may bave alwaysbeen
the erown of earthly creation, or always man,” if you choose
50 to name and define the creature who, though once an ascidian

at present an appa-
rently insolublo mystery, of the origin of the first forms of lifo
on the carth. On this Mr. Darwin uses the figurative language

P ra—
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of religious mystery, and speaks “of lfe with its several powers
being originally breathed by the Creator into a few forms or
i ”" For this expression our author takes him to task,
though really it eould mean 1o more than if the gravitative

tho same time expressing his unwillingness to make b

that s, transcondental hypotheses, concerning oecult. modes of
action. But lfe is, indeed, divine, and there is grandeur in the
view, as Mr. Darwin says, which derives from so simple yet
‘mysterious an origin, and * from the war of nature, from famine
and death, the most exalted object which we are capablo of
conceiving, namely, the production of the higher animals”
Ourauthor, however, is much more “advaeed” than Mr.
Darwin on the question of the origin of lfe or archigencsis, and.
the possibility of it as a continuous and present operation of
uature. He admits what is commonly called “spontancous
goneration,” believing it, however, to bo not what in theology
is understood by “spontancous” but only  sudden production
of life by chemical synthesis out of inorganic elements. The
absence of decisive evidence on this point does not deter him,
but the fact that the doctrine can bo reconciled to the strictest.
orthodoxy, and accords well with our author's theory of sudden

theory of Pangenesis, on the other hand, invented by Mr.

purpose, though not inconsistent. with
the very slow generation of vital forces out of chemical actions,
—slow,that is, and insigaificant compared to the normal actions
and productions of chemical forces,—is hardly compatible with
the sudden and conspicuous appearance of new lifo under the
microscope of the observer. This theory was fuvented like
er provisional theories,—like Newton's

chemical theory of atoms embodies o visual and tangible pro-
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perties tho laws of definito and multiplo proportions, nd. the
retins of e voluns in chesinl otk ERIER vith
the principlo d the relations of equivalent
welehia 10 .wﬁn eatn. Tho theoryof Paagenoei’
lifo and vital forces in herubtinate 320 smntl domoete s
perfectly continuous, and i rensure isolated from other
2 caPe oo af oo, Lo i ol s ichasial
xonp 0 a s thesoaro tho ncemry thenseoftet actine
Gemmules, or vital molecules, the smallest bodies which have:
sapurabl i undee th s of vl S
order as the scope of action in these forces,—these minute
bodics, though probably as much smaller than obemical mole-
cules us these are smailer than rocks or pebbles, may yet exist
o wnorguaized materials s well a in tho germs of ez, seedsy
and spores, just aa crystalline structures oF aggrega-

gations (like sedimentary mlu), chemical actions mhsm
tions slowly supervene and give in the metam
rooks an irregular cryumlhnu .o nypn-blc that
finer orders of forces lying at the heart of fluid matter may
slowly produce imperfect and irregular tions. But
definite vital aggrogations and definite actions of vital forces
exist, for the most part, in & world by themselves, as distinet
from that of chemical forces, actions, and aggregations as thesa
ae from the mechanical ones of dynamio surfuce-geology, which
prodice aud are embuded i ilbla and tangiblo massen through
understood ; or as
nal forces of geology and the
masses of continents and mountain formations with which they
deal; or as distinct again as these are from the actions of
gravity and tho masses in the solar system ; or, again, as theso
are from the unknown forces and conditions

henomenn under
Thomson has lately determined the sizes of chemical
* molecules from the phenomena of light and experiments re-

 oducad wk the. bermiesicn ol Gt
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lating 1o the law of the “ conservation of force.”  Acconding to
these results, these sizes are such that if a drop of water were
to be magnified to the size of the carth, its molecules, o parts
dependent on the forces of chemical physics, would bo seen to
range from the size of a pea to that of a billiard-ball. But
these is 10 reason to doubt that in every such molecule there
are still subordinate purts and structures; or that, even in
these parts, o still finer order of parts and structures exists, at
least t0 the extent of assimilated growth and simple-division.
M. Dacwin spposes such grovitn and dividons in the vial
gemmules; but our author objects (p. 230) that, * to admit
the power of spontancous division and multiplication in such
dimentary siructara seems & compleo o The
gemmules, by the hypothesis of Pangenesis, aro the ultimato

rganized components of the body, the absolute organic atoms

(because Zess than possible) quantity. If it is divisible into
sill smaller orgavic wholes, as o germ-cell i, it must bo mado
up, as the germ-cell is, of subordinate component atoms, which
are then the frue gemmules” But this is o suppose what is
not implied in the theory (aor properly even in'tho chemical
theory of atoms), that the sizes of these bodies aro any more
constant or determinate than those of visible bodies of any
order, Tt e the oo uly that i determiate; bt vithn it
there may be wide ranges of sizes. A billiard-ball may be divid
inio paria se smal'se  poay o Jese may be segeuted ioto
masses as large as a billiard-ball, without going beyond the
order of forces that produce both sizes. Our author himself
says afterwards and in another connection (p. 290), “It is
possible that, in some minds, the notion may lurk that such
powers are simpler and easier to understand, becauso the bodics.
my affect are 5o minute! This absurdity hardly bears stating.
‘Wo can casily conceive a being 50 sm: gemmulo would
bo to it as large S8 Paal's would b to 1a” Thia argument,
however, s intended to discredit the theory on tho ground that
it does not tend to simplify matters, and that ve must rest
somewhere in “ what the scholastics called * substantial forms””
But this criticism, to be just, ought to insist, not only that vital
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phenomena are due to “a nature, o
power and activity,” but that chemical atoms

thor taneous

think otherwise); or that they cannot, except by that great
alchemic experiment, which, employing all the influcnces of
nature and all the ages of the world, has actually brought
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APPENDIX.

Tur siguification of the terms, use, contrivance, purpose, and
intention, which aro frequently somewhat loosely expressed in
biological enquiries and speculations, ought to be definite and
precise. S0 completely has the doctrine of Final Causes
srurped thos terms hat the ambiguiio of the commonrsenso
and commor significance of them has been over-
ook by 4 discplesof she dockine,  Thus, Mr. Mivart
his Introduction says, “ His [Mr, Darwin's] frequent, use meta-
phorically of the expressions *contrivance,” for example, and
pepi b ki i i Dl o gyl snIBIEaS
cisms which fail to tell. against their opponent, becauso such
expressions are in Mr. Darwin's writings merely figurative—
tnetaphors snd aofhing more” But the * losenoss of fhe
iguiloation of the words * contrivanco” and * purpose”

belong to common usage irrespect the univoeal meanings
that tho doctrine of Final Causes sceks to impose upon them.
“They are like many other terms in common, or even philoso-
phical languago—like the names of colours tastes, s ll o

aaturen o staesof fute, - Tha word use” i the loust o a1l
‘ambiguous, and refers to purely objective ralations. Properly
also the word “intention” is oqually subject
stato of mind in

refer either to an actual combination of the causes of a given
effect, or to an actual imagination of the means of & given ead.
These words aro not therefore used by Mr. Darwin figuratively,
or as “metaphors and nothing more.” The relations of a
machine to its uses may bo considered in good sound English
a5 contrivances und purposes without thinking of what the
inventor intended, and by omitting altogether the approximate
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and subjective, or imagined contrivances by which e b
covered at, st the truest principles of effective and abjective
ity Tho proper meaning of the word “intenion” which
really as well as etymologically signifies concentration and the
ot intending of something els, rlates essentially to the con-
stitution of a finite being, with limitd g

“intentidh " has no natural meaning, ext ively to those
limits of power which make concentration 1 and acicn  alied
lines of cansation advantageons. Consequently Mr. Darwin

tional, we say, in asking whether it can b reason-
n,hlv ma m\msd That tho Crestar intentionally ordered, ll n
words in any ordinary seuse, that certain
rock: should asuind BT shapes, so that the builder mlghl
erect his edifice ?” although as he adds, “ an omniscient Creator
must have foreseen every consequence which results from the
" But upon this passago our author
comments as follows: “ Why surely every theist must maintain
that in the first. foundation of the universe—the primary and
absolute creation—God saw and know every purpose which
overy atom and particlo of mattar should ever subserve in. all
suns and systems, and throughout all comi ime. 1t
s almost incrodible, but nevertheless it seems necessary to think
that tho difficulty thus proposed. rests on a sort of motion that
amid tho boundless profusion of Naturo thero is 00 much for
od to superintend ; that the number of objects is too great for
en initsund omnireet g 1 aied angly o t0 each and.
all o proportions and neels” But thero is indood a
d\maulty, lhmlgh only a lexical one, or in the
meunings in words, in thinking that “atfention” and *inten-

nco can
conditions spocially advantageous fo finite powers; still the
mcaningn of mords ought to e limita 10 s, Ihquisitvenes.
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It s a contradiction of the meanings of the words “Omnipre-
sonce™ and “ attention” to suppose an actual Omnipresent
power that should attend singly to each and all i their duo
there s no to sy

m in each and all the movements
of nature, though these are different from our ways, and are not,
like our volitions, powers of concentration. Superi

=) essential unity in nature. Even in human life the most
‘orshipful powers are not those of  attention ” and “ intention,”
o et L Soa e
virtues that effect

the divinest in nature. Surely efforts of no kind can be affirmed
of Omnipotence.

@ Recroduced with the serride bt T T
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