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SOME REMARKS ON MR. DARWIN'S THEORY.
By Freoerick Wornaston Hurrox, F.G.8.

T zaid that * all the years invent ;
Each month iz variouz to present
The world with some development.” —Tennyson.

Arvtnoven most of my readers will be perfectly acquainted with the
theory proposed by Mr. Darwin to account for the various forms of
life that we see on the globe, yet, for the sake of clearness, T will

briefly ennnciate it.
My, Darwin first shows that individuals of the same species vary

one with another.

He then shows that, owing to the rapid increase of animal and vege-
table life, by which many more are born each year than can possibly
SUrvive, there is a continual warfare going on among them for food
and other necessaries. This ke calls the * struggle for life.”

He then shows that if any animal or plant shounld have, by varia-
tion, any organ or property so modified as to give it some advantage

over its fellows in the strugele for life, it will, as a general rule, live
longer and produce more offspring ; and these offspring will have a
t..;mlr_m;,r to inherit the organ or property modified in the same man-
ner: but if in one of these offspring the organ should be still further
modified, 1t will give him a like advantage over his brethren, and his
offspring again will have a tendency to reproduce the organ in its
more modified state ; and so on, This he calls ** Natural Selection.”

Mr. Darwin thinks that this, together with the minor ecanses of
habit, nse and disuse, climate, &e., are sufficient to account for all the
varions forms of organie life, by the gradual transmutation of one
species into another,

As all naturalists allow that speecies vary, it seems that the difference
in the opinions of some of them on this subject arvise on the question
of limits. Are these varieties of species limited, or are they unlimited

A limiting value of a variable is a quantity to which the variable
may up;n'nm;h ever 8o near, but never reach; if therefore it ean be
shown that there is a limiting value to the variation of species, Mr.
Darwin's theory conld not be u'ctumleﬂ bevond that limit. At present
no one has been able to assign to it any limits atall ; in fact it will be a
very difficult thing to do so, for it would be of no use to prove that
any one organ of a particular animal could not change into the rare
orean of .nm’f]uw' particnlar animal, as it is never supp[}sed that the
I t"]H o form of hife has |r"|‘--‘*-=|.‘l11 “1] L'll_l_l*li eyver ¥ lower {(}1-111 f;]'[- the 21N
reason that the sap which nourishes one leaf of a tree has not passed
through all the other leaves

The way this (uestion 11.1-1 generally been argned is, not by trying
to define any one striet limit beyond which vari: ation cannot pass, bat

ey —
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by trying to show that there are reasoms for believing that a hout
does exist somewhere. The following are the most ll'.'l.'l.'[.l:}'r.'iﬂ'!l[, Ones

that have been bronght forward to this effect.

1.
2.

All varieties made by man, if left to themselves, show a tendency

to revert to the original forms; while natural species do not.

All varieties made by man interbreed freely, while natural species

do not.

4. Species remain constant for immense periods of time, as is

4,
i
6.

proved by the exact resemblance of the mummies of Egypt,
and many fossils, to living forms,

Some genera, as Lingnla, &e., have existed with very little varia-

tion trom the most ancient times to the present.

Instead of progressing, some animals seem to have degenerated ;

as the recent armadillo from the glyptodon, &e.

We have no right to argue on domestic breeds, since they have

been chosen on account of their plasticity.

I will now give answers that have been made to these objections.

1. It cannot be proved that many of onr domestic animals revert

to their original forms when left to themselves; for it has
always been immcl impossible to say what their original forms
were: but if this was the ease, a simple experiment would
decide. Recent varieties certainly do show this tendency,
beeause of the extremely short time during which selection hias
been going on; and the rapidity, owing to artificial canses, in
which the change took place. In a wild state the chanpes
progress very ﬂmﬂy by natural caunses, and therefore by the
time a ?am-*’r}' has changed sufficiently to be ecalled a new
species, 1t has given up all thmlght (if I may so express myself)
of reverting to its original form,

2. “Man can hardly, or only with great diffieulty, select any devia-

tion of structure, except such as are externally visible, and he
rarely eares for what is internal.” Besides, the varietics
formed by man have only been in existence for a few thounsand
years, while natural species have been so for hundreds of
thousands ; for until they have been formed long enough to
deviate markedly from other species they are only called
varieties.

3. The answer to this argnment is that thvy}:,wF not yet had time

to change, owing to their conditions of life not having heen
much altered. The mummies of Hgypt are perhaps four
thousand years old, but Mr. L. Horner, the President of the
Geological Sur:iuty, has shown that man, sufficiently eivilized
to manufacture pottery, existed in the valley of the Nile thirteen
or fourteen thousand years ago. And the same with the fossils;
as we go further back in time we see living forms get rarer
and raver until at last they die ont altogether. If a form
has managed to exizt for a long time without change, it is
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trinmphantly produced by the anti-transmutationists; if, on
the contrary, it has changed in ever so slight a degree from an
extinet form it is called a new species.

4. Suppose a large area covered with sea, and Lingula, &e., spread
over it, Now suppose a part of this area to be gradually
elevated, the Lingulee and other animals living on it would
undergo variation to meet the change of conditions ; but those
on the stationary area wounld remain constant. Next suppose
the elevated part to sink again: the new forms on it must
either die out or change, and the Lingul®e would again spread
aver the whole area; and being better adapted to those con-
ditions, from long residence in them, would kill off, perhaps,
some of the new forms. Again, another part of the area
might be raised ; and so on. The chances are that some of
the Lingule wonld always be on a stationary portion, and thus
hand down their offspring with little variation, for any length
of time. It is a fact which strongly corroborates this, that
nearly all the genera which have a long range in time are
inhabitants of the deep sea, and therefore have also a large
range 11 Space.

5. Tt is not supposed that the armadillo is descended from the
olyptodon ; on the contrary the latter seems to have become
extinet, and to have left no progeny, while some other form
may have been the progenitor of the former.

6, * On the contrary domestic breeds show all degrees of variation,
as the pigeon, dog, &e., on one side, and the cat and goose on
the other. Perhaps there is not mmch difierence of variability
in animals, constancy can generally be accounted for ; pigeons
can be mated for life, and are kept m large guantities, and
therefore vary much ; cats ramble at night and cannot be
watched, and are kept in small quantities ; donkeys and pea-
cocks are also kept in smalt quemtities, and the breeding ot
donkeys 1s not much cared for; geese are only valued for
two purposes, food and feathers, and no pleasure seems to have
been felt for different breeds.”

Let us now see what reasons there are for supposing that variation
15 af present nmhmited ; or, in other words, that all animals have de-
seended from a common prototype. By admitting it to be true we
can easily nnderstand—

L. Why species have come into the world slowly and successively -

2. Why * the families of each divlsion (of moluses) which ave least
unlike (Orthoceratidm and Belemnitide) were respeetively the
tirst developed.®

3. Why species have not necessarily changed together, or at the
same rate, or in the same degree; yet in the long run all have
undergone modification to some extent.

* Woodward's * Recent and Fossil Shells,” p. 417.
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4. Why the extinction of old forms is the almost inevitable conse-
quence of the production of new ones.

5. Why, when a species disappears, it never re-appears (although
this is within the range of possibility).

6. Why groups of species imncrease in number slowly, and endure
for unequal periods of time.

7. Why, the more ancient a form is, the move it generally differs
from those now living,

8. Why all the forms of life are linked together.

9. Why there is often great difficulty in dmwmrr a line between
two species.

10. Why, as a general rule, in life on the globe there have been
* an ascent, and progress in the main.”

11. Why the lower forms of lite have larger specific existences than
the higher ones®.

12. Why the older forms lived unchanged for longer periods of
tlmE: than the newer ones, t because they were more widely
distributed.

13. Why the deep-sea shells and those of the land and fresh-water
enjoy a lonoer range in time than the hittoral F,I‘.IIL‘GLE‘ for
the Littoral species |JIL‘11'1FJ" confined to narrow zones in ﬂ{ pth
are much more hikely to suffer from elevation or snbsidence
than those that live in the deep-sea, or on the land and n fresh-
water.

14. Why some animals and plants have rudimentary, and some-
fimes nseless organs,

15. Why the homologous parts, so different in the adult, are alike
in the embryo.

16. Why the embryos of the higher animals resemble, at different
stages of their existence, the embryos of the lower animals. T

17, Whj,r “in their infancy the molluscons animals are more alike,
beth in appearance and habits, than in after life.§"

18. Why the limbs, &e., of all auimﬂ-_ls are formed on the same

lan.

14, "Erhy the flowers, branches, &e., of plants and trees are but
rudimentary or metamoerphosed leaves. ||

20. Why animals very often resemble in colour and appearance the
localities which they frequent.

21. Why in geographical distribution there are generie as well as
specific centres.

22, Why typieal gronps and species are widely distributed, while
aberrant forms arve usnally confined to small areas.

23, Why the inhabitants of islands bear some relation to those of
the nearest continent.

¥ Owen's Palmontology, p. 49.
tAnniversary Address of Professor Phillips to the Geological Bumf-t}r in Feh, 1860
I Carpenter's “ Prineiples of Comparative P]lf“]ﬂlt]ﬁ}": p. 99,
§ Woodward’s * Recent and Foasil Bhells,” p. 10,
| Lindley's “ Elements of Botany,” p. 354
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24, Why the extinet fauna of a country bears a close analogy to

the hiving fauna.
. Why the proportion of species increases from the oldest forma-

tions to the newest.

2G. Why species were more widely distributed formerly than now;
for as more specics were developed, the more local they must
have become.

I know of no answers to these argnments; they are simply facts
acknowledged by everybody, except perhaps those for which 1 have
VeI 1y rl_ll”lﬂl'n'!.-"

Taking everything then into consideration, I think that the evidence
is oreat E;., in favour of variation being at present unlimited. ¥

The second arcument against Mr Darwin’s 't}l'E!D!T is that natural
seleetion, EL]LhULIg]l allowed to be a “ vera cansa’” of variation, is not
powerful l:lTlu-Lll’Fh to produce the great differences that exist among or-
ganic forms ; or, in other words, that the eanse 13 not egual to the effect,

The cauge may be compared to the power of a machine that has to
be increased or diminished according as the time 1n whieh it is re-
quired to produce a given effect is shortened or lengthened. 1 believe
that no one but a L:-;Lu}mruqt has any cnnr&pfmn of the ENoTIMous length
of time mnwpwiu;m]c:rl in the term “ geologieal period ;" and, altlmun*h
all or nearly all of my readers will be gLUlUglh‘tE yet I think that it
will perhaps be as well to try to get some very rough idea of it,
especially as “ time” has been brought forward in answer to other
arguments.

Mr. Darwin has shown that for long periods of geological time
voleanic action has been pretty regunlar and persistent beneath Chili,
and that the average elevation of the coast 15 about three feet in a
century ;+ but in the “ Pampean mud,” in wioch the remaimns of
Megatherinm, Mylodon, &e., are found, is sometimes twelve thousand
feet above the level of the sea; this would make its age four hundred
thousand years, yet it is only of Pleistocene age, and was formed
perhaps sinee man inhabited the globe.  How old then is the Pliocene 7
How old the Eocene ?  How old the chalk ? Ten million years is the
least: that can represent it ; and yet it is not more than a twenty-fifth
part of the thickness of t]1L sedimentary strata of Great Dritain.

In such an enormous fime, then, how small may have been the canse
of the gradual change of the low est form of life into the highest F—
much less than a tlmgélv for hite or death,

¥ By at present unlimited, 1 mean that there is no limit between the lowest
and thp highest known forms of life, but beyond the highest there may be a limit

to which we are approanching.
t Proceedings ||l the Geologieal Society, vol. ii., p. 446, and Darwin's * Geology
of South America” London: 1846,

|:r':l'“'-' le E'r.'.-.i."e-f.-'.'-'r'.'f,j
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oxygen, less carbonic acid—after a plant has grown in it than before.
True, they give out carbonie acid at night, but not so much as they
take in. All the plant (except Watar} 15 so much gained from this
carbonic acid. Hence, the air is porified by plants,

Now coal being of vegetable origin, it is caleulated that for every
pound of ecoal, all this carbon, and at least two pounds of wafer have
disappeared from the atmosphere. And if we consider the millions
upon millions of tons, fixed in solid black masses in the crust of the
earth, we must see that we are living in an atmosphere far purer, and
more fit for the respiration of the higher animals, than it could have
been without the aid of coal.

It may have been, as the sagacious De la Beche observed, that
this enormous supply of carbonic acid was due to the ejections from
many voleanic months, which we know breathed forth their fiery
exhalations in coal times. It is also true, as Sir C. Lyell has said,
that these gases so readily mix with the atmosphere, that little appre-
eiable difference would be made by any quantity of voleanie action.
But look at the subject in any light we may, there was the carbonic
acid in the air, and there it now is, for our benefit, in the earth.

This rank vegetable produce, then, of guick growth and soft tissue
—constantly wet, fermenting as soon as covere ed up—its heat kept in
by a blanket of wet sand or Eiﬂ“‘." with pressure for ages, gives us all
the conditions necessary for the production of 1Irfr11tl:.* brown coal,
jet, and pit-coal ; and when volcanic heat had driven away its gaseons
parts, and left the carbon pure—even anthracite,

As this month’s communication has extended to an unreasonable
length, I will not now enter into the question of the different qualities
of coal, or its uses, but defer what little I have to say on those
subjects till next month,

SOME REMARKS ON MR. DARWIN'S THEORY.
By Freperice Worraston Horron, F.G.S,
(Continued from page 136).

But there are other canses that have tended to modify animals ;
such as habit, use or disuse of any partieular organ, food, climate, &e.,
and these together with the fact ‘that a variation which : appears Bl tlm
parent, at any period of its existence, tends to re-appear in the off-
spring at the same period, will enable us to account for the metamor-
phoses of insects, the differences of eolour in the young and the
adult, the horns of sheep and eattle, &e. If to these we add that of
“ gexnal selection,”* we can see why sexes differ in organs and pro-

% Sexmal Selection may be defined as the preference shown by an individual of
one sex for an individual of the other from superior beauty of colour, shape, voice, &e.
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perties. Tm fact most of the facts in matural history can be explained
by this theory ; but there are a few which at present cannot, such as
the eolours of certain larves, which are asexual. Even these may
perhaps be the effects of the mysterious and unknown laws of corre-
lation of growth and sympathy between different parts.

We must remember that the theory of natural selection is subordi-
nate to, and totally distinct from, that of the transmutation of species;
and that if the former should be found wanting it would not effect the
latter in the least degree.

The third great argument nrged against the theory of transmutation
of species is the geological one ; and may be divided into two heads.

1. The almost entire absence® of the remains of the numerous con-
necting links that must have existed.

2, The sudden appearance of groups of allied species, particularly
in the lowest known fossihiferous formations.

The answer to the first is that the geological record is extremely
imperfect. There are reasons for thinking that most sedimentary
strata have been formed during subsidence. Besides the difficulty of
acconnting for the very thick ones in any other way, we must re-
member that duoring subsidence a mewly-formed deposit has the
advantage of remaining quiet nntil it has had time either to harden
or to be covered np. When land is rising, on the contrary, the loose
deposits will be continually washed further and further away from it
until a peried of rest or subsidence gives them time to consolidate ;
but while subsidence is going on the land and the inhabitable part of
the sea will be decreasing, consequently there will be much extinetion
and little variation. When land is being elevated the contrary will
obtain, therefore, most of the intermediate varieties will not be
preserved.

Most sandstones and clays have been accumulated near land ; for
the finest mud or sand must sink before it can travel very far. Even
in the exzceptional case of the mouth of a great river, sediment
has never been detected more than three hundred miles from the
land. If rolled along the bottom by a eurrent it would be stopped
by the first valley 1t came across, which would act as a purifier to the
current 1n the same way that a lake does to a river. Limestones may
certainly be formed at any depth; but we have proofs in the organie
remains of which they are generally full that most of them were
deposited in not very deep water; and althongh some, like chalk, may
be forming in the middle of the ocean, yet I think that the purity of
deep water in most places, as proved by its blue colour,t is a sufficient
guarantee that no deposition iz going on ; and that this is true is

¥ One reviewer has even said the * thorongh and complete absence.” See An,
Nat. Hist, Feb, 1860, p. 140.

® It is the purity, not the depth of the blue that proves the absence of
_F'»"HHH"-I‘- ; the depth of colour depends in a great measure on the quantity of sals
it L'uu; .'11.1'1H in golution. The North Atlantic between Ireland and Canada is not
pure bine.

=
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proved by the small horizontal extent of the various deposits which
make ap a formation, and which generally extend further in propor-
tion to the Aneness of the SLdmant of which they are composed. T
think, therefore, that even taking into consideration submarine
vﬂlcanns we may safely conclude that no deposifion i3 going on now
aver at least one-fifth of the area of the ocean.

In the present state of the globe about one-fourth of its surface is
land : if we add to this one-fifth of the ocean we have two-fifths of
the surface of the globe on which no deposition is taking place ; and
when we think that deposition conld never have been nmiversal, but
that there must always have been large aveas of denudation, we may
feel sure that this is not very far from the truth. We may therefore
conclude that the periods of repose in any one area are to the periods
of deposition in about the ratio of two to three.

We now know that the deep sea is inhabited ; and if we suppose
that on equal areas the average numberof the inhabitants of the shallow
sea are to those of the deep sea as eight to one, and to the inhabitants
of the land as one to three and a hali—both suppositions may, I thinlk,
be safely made—we find that the number of the inhabitants of the
areas of repose are to the number of the mhalitants of the areas of
deposition as three is to two. It therefore follows that at least one-half
of the animals and plants hive in places where their remains ean only
be very rarely preserved. And this caleulation will apply also to the
ancient world ; forif the present ratio of land to water, viz. one-third,
should not be the aver age we should still arrive at very nearly the
same conelusion ; for if it should be greater, it is evident that the
ratio of the inhabitants of the areas of repose to those of the areas of
deposition would be increased ; if, on the contrary 1t should be less,
the land would be more divided into 1slands, with of conrse a larger
coast hine and larger areas of shallow sea; but the supply of sediment
from the land would also be redoced and many parts of the shallow
sea, which if near a continent would be areas of deposition, will near
an island be areas of repose, while at the same time they will be,
perhaps, more thickly inhabited.

But even where deposition is taking place, the burying of organic
remains in all deposits but limestone i1s perhaps the exception, and not
the rule. For if the deposition is rapid vegetable life, and conse-
guently animal life, cannot flourish. If on the contrary it is slow, all
bodies must lie for a long time uncovered on the bed of the sea, while
there all the soft parts will either be eaten or decay, and the rest,
subjected to the action of the tides or currents, which are generally
found where deposition is going on, will often he broken, worn down,
and destroyed.

From these considerations we must infer that the number of organic
remains imbedded bears but a small propoztion to those that have
lived. But even after having been safely imbedded, the chances are
much against a fossil ever finding its way into the cabinet of a
collector. If buried in sand it is almost sure to he destroyed by the
percolation of water, and all trace of it removed ; and in any case it

VoL, IV, X
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has to stand its chance of being obliterated by heat, or washed away
by water.

" As all sedimentary strata are deposited from water, it follows that
for every cubic yard deposited a cubie yard must be denunded from
some other place ; and as the sedimentary rocks are much more com-
mon at the surface, and generally softer than the igneous ones, the
burden of supplying the sediment falls chiefly on them. We may
therefore feel sure that during any one period nearly as many fossili-
ferons strata arve obliterated as are formed. In fact the power of
denndation is so great, that Mr. Darwin and many other geologists
think that only depogits formed during periods of subsidence are thick
enough to resist its foree, so that many species, and even genera, that
had but a limited range may have been swept away, and all record
of their existence destroyed.

This denudation added to the periods of repose will make the
intervals between strata represent collectively far more time than the
strata themselves, and we have many proofs that this 1s true in the
numerons foreign strata that are intermediate in age to some of ours,
in nneonformability of stratification,® and in the abrupt change in
the organic remains of consecutive formations.

Three-fourths of the globe are covered with water, therefore three-
fourths of the stiata that remain are hidden from us; and the other
fourth has fo be divided among all the formations that have as yet
been recognised, for we can but examine the surface. Of the fourth
that és accessible, not more than a fitth has been geologically explored;+
and that only where sections happen to exist. We must also re-
member that hu-gu tracts of conntry, shown as Silarian, Devonian, &e.,
o1 our maps, are covered so deeply with drift and alluvium that they
never have been, and perhaps never will be examined.

For all these reasons the geologieal record must be very imperfect,
and when we examine it we find such to be the case; for we have no
reason to suppose that the globe was less thickly inhabited in old
times than now: on the contrary, when we find fossils at all they
are generally in great abundance ; yet the number in any one forma-
tion is almost as nothing compared to the number of living animals
and plants.

Mr. Darwin has justly observed * that in order to oet a perfect
gradation between two forms in the upper and lower parts of the
same formation the deposit must have gone on accumulating for a
very long period, in order to have given time for the slow process of
variation, hence the deposit will generally have to be a very thick
one; and the species undergoing modification will have had to
live on the same area throughout this time. But we have

& Fa . S L]
I'he nl:mnh_:-nn'ﬂ.h!ht}r of one stratum to another iz no proof of its close se-
H"""T'H'-"_']:- for strata are sometimes conformable in one place, and unconformable
1 amonive,

. T By explored I mean the age of its strata well made out, not simply guessed

.,
El
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seen that a thick fossiliferons formation ean only be aceumu-
lated during a period of sunbsidence ; and to keep the depth
approximately the same, which is necessary in order to enable the
same species to live on the same space, the supply of sediment must
nearly have counterbalanced the amount of subsidence. DBut this
game movement of subsidence will often tend to sink the area whence
the sediment is derived, and thus diminish the supply whilst the down-
ward movement continues. In fact, this nearly balancing between
the supply of sediment and the amount of subsidence is I}mbuhlj, a
rare contingency ; for it has been observed by more than one palae-
ontologist that very thick deposits are uquaﬂ:, barren of organic
remains, except near their upper or lower limits™*

We cannot, therefore, ever expect to fill up the gaps between dif-
ferﬂnt species and genera ; still, in point of fact, there is nothing like

“an entire absence of intermediate forms." All the fossils yet found
are intermediate ; and more than this, the older a form is the more
it nsnally differs from living forms, and the more general is its strue-
ture. Trlobites, for instance, are more like the larva of living
erustaceans than like the crustaceans themselves. * Owen has shown
that the more generalized structure is, in a very significant degree, a
characteristic of many extinet, as compared with recent, amimals ;"'f
and Mr. Woodward remarks “that the last ﬂﬂvulﬂped groups are
the most typical or characteristic of their class.”'}

Next, with regard to the second part of the geological argument, I
think tha.t_, remﬁmhmmg the imperfection of the gLﬂ]ﬂgrﬂﬁl record,
it is very rash toaffirm that “ because certain genera or families are not
found beneath a certain stage, therefore Hm} did not exist before that
stage,” an argument that is being disproved almost every month.
The progenitors of these gemera may have lived long before, during
the intervals that exist between the different strata, and were most
likely developed during a period of elevation, and eonsequently when
no record was kept of the event ; but when the land became stationary
and the conditions of life more fixed they wounld multiply rapidiy,
without much change, and spread far and wide: when a period of
subsidence came their remains would be buried, perhaps in large
gnantities thronghout the whole of the area over which they had
spread. Mr. Darwin has also remarked *“that it might require a
long suceession of ages to adapt an organism to some new and pecu-
Liar line of life, for instance to fly throngh the air; but when this had
been effected, and a few species had thus acqunired a great advantage
over other organisms, a comparatively short time would be necessary
to produnce many divergent forms, which would be able to spread
rapidly and widely thronghout the world.”’§

It was shown long ago that different fossils came from different
formations ; and now, ﬂLtmg on this, if forms differ ever so little, or

% On the Origin of Species,” p. 295.
1 Edinhurgh Review, Aprl, 1860, p. 507.
I ¥ Recent and Fossil Bhells,” p. 417. See also p. 418
§ “On the Origin of Species,” p. 303.
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even if they are positively identical, so long as they come from duf-
ferent formations they are classed by some palsontologists as separate
species. _ .

Migration too, must have played a very important part in the
sndden appearance of gpecies.  And "l-t'?'lf.-h regard to the hrst_a,‘ppenr-
anee of life, if’ even any of the remains of the oldest fossiliferous
formation ghonld still existin that gquarter of the globe which we can
alone examine, it seems to me, when I think of the very small extent
of eountry that has been geologically explored, extremely rash to
infer that we have already found them.

When we take all these things into consideration we can, I think,
easily account for groups of specles coming apparently mto the
world at ence; and that owing to the extreme imperfection of the
oeological record, we cannot ever expect to find all or most of the
connecting links between species, or even feel surprised at their being
absent. | therefore see no reason for disbelieving the theory on
ceologieal grounds; on the contrary, as we find that all the fossils
vet brought to light are intermediate to living forms, they seem to
my mind glrong arguments in its favour.

I have, then, taken for granted that species vary, and have shown
that not only has no limit been put as yet to that vamation, but that
the weight of the evidence is in favour of its extension.

I have taken for granted that natural selection is a * vera cansa,”
and have, 1 think, shown that it is sufficiently powertul to produce
the greatest differences that exist among organic forms.

I have shown that there iz no real gronnd for dizsent, becanse we
have not yet found the missing connecting links, or becanse groups
of species appear suddenly ; but that on the contrary the geological
argument 1s 1n its favour.

Therefore when we see that we can explain, by the transmutation
of one species into another, nearly all the facts in the science of
biology, we are, I think, entitled to lock npon it as a very prohable
hypothesis—more probable than any other yet bronght forward —and
one that, by the clear and comprehensive views it gives of organie life,
will lead to great discoveries. I do not wish to go further. Ido not
wish any one to “ mistake the seaffold for the pile.” 1 know that it
rests at present on presumptive evidence alome, and that there are
many * dilemmas™ to be overcome before it can be accepted as true;
but, in the words of Sir John Herschel, * are we to be deterred from
framing hypotheses and construecting theories, becanse we meet with
such dilemmas, and find ourselves frequently beyond our depths ?
Undoubtedly not.""#

This is the mystery
OF thiz wonderful history,
And the way to find it out.—SovrHEY.

¥ Discourse on the study of Natural Philosophy, p. 196.
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