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fossils have been found; but Miocene lignites are abundant in T
Sarzanello in Picdmont, ‘six and a half feet of Miocene coal ooeurs,
used in the Sardinian stoam-navy. At Castiani, in the Maremme, good
threo feef fourinches thick, is worked; and at Monte Bamboli, alio m

one bed four fect o iuches, and anofher two fect thick, have long been in
~[Abstract of paper by W. P. Jervis, Bsq.].
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On the Origin o Species by Means of Natural Selection ; o tho Preseroation of
Bavoured Species in the Strugyle for Life. By Cusnes Danwrs, M
London : John Murray. 1860,

We could scarcely let this year pass away without some motice of b
which at least will make 1860 remarkable ‘in the annals of mataval I
science.  Whatever opinion may be entertained of the speculations o
origin of speies sketchcd out by Mr. Darwin in his niroduotory work

{ R explicit one he announces for some future day, there
doubt that in its entirety his theory is one which for many years (o 6o
roceive the eamest attention of the scientific world ; for whethor the law
the necessity of organio variation and development as dependant on exter
creumstances attendant on the general * struggle for Ife” be univers
application or ot, Mr. Darwin has at, any rate opened out a néw vein 6
lection and investigation which must be followed ‘out until the now {heo
either disproved or proved from its first causes to its final results. ;
Nor must we be prevented from the true examination of its value and

by any previons prejudices, nor deterred by the objections and abuse. 6
who are ever ready {0 attack new opinions ?

of areal or pretende

detestation of the theory,” says one opponent, “because of i
materialism ; hecause it denotes the demoral:

gone back {0 a buftalo.”  Such, however, are. mero verbosities, baseless
tions, unwarranted attributions of irreligion and gross ironical misre
tions of an author’s writings, too transparent ot to bo seon. throug
well-versed student of Natu ere 15, however, a speciousness of
auce in the positiveness of diction of this style of attack which m
ing as e allures unwary moths, and which often cau
iposities to be mistaken for acknowledged facts.  Time
sce, cither, when fossils were enigmas oven fo the
and sapient men discussed with heat of temper and wit
tones whether such organic remains of past creations embedded in the
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zeally shells, and hones, and_plants, or whether they were plastic forms
modalled n the durk recosses of the ground. Even now a.days some literary.
adyenturers and crackbrained sages—and we aro sorry to say. some men. (o,
of betfer note but mistaken views—now and then attempt. o palm off {his
Loug ago exploded whim under a specious guise wpon an infelligent. world,
he dangor from such productions is small, and fow indeed of thoso worth caring
for would think a fossil bone or shell augh. else than the troasured fragmen,
of some ancient living being,

ore dangerous, however, aro the wilful pervertors who argue with a
specious show of knowledgos” and such detractors Darwin's theory, Iike every
other, is surc to bring forward against itsclf, *Species havo beey. constant.>
says one, “ever since they first existed ; change the conditions, and. tho old
species would disappear. “New species would come in and flourish, ~ But how?
by what causation? By ereation. What is meant by creation? The opora.
tion of a power quite beyond the power of a pigeon-faicier, a oross-breoden. op
a hybridizer, in which one can beliovo. by thy egitimate_conclusion of sound
reason drawn from the laws and harmonies of nafure, and, believing, can have
1o difficulty i the repetition of new species.”

ickens, in one of his novels, vory shrewdly remarks that the advico given o
streot-boys about to fight 10 go in and win® is very excellent, if they only
knew how to follow it; and when one naturally asks how mew species which
geology shows us appearing from time to time firs¢ began, the answor, by erea-
fion 13 a3 easy to give and about as uscless as” the advics offered to the streste
boys. It is, after all, 2 mere assertion, an evasion of the question, a cloak for
ignorance. We see different races from timo fo time Jeaving thel xlios en:
fombed in the solid rocks of the carth, we. seo tho remains, howover, only of
tho perished race; we have 1o proof, no trace, 1o evidence whatever in thess
great entombments of the origin or frsf appeatance of the pragenstors of thoss
races. Those races might have spring from single pairs, or the primitive indi
Viduals might have been creaed in hundreds, Fer, wo think, would incline to
the opinion of the direct creation of hundreds of the like animals or plantg af
one fime; but if, on the other hand, we inclineto the direct ereatipn of a st

in fact in advance of those changes of physical conditions of our planet, which
all admit to have been brought about in the lapse of time by natmzal operations,
n order fo provide for the necessary propagation of their qesoendants sl
gient numbers at the period when' they should usgfully abound. We should
incline to think that a_theory which proposed. to view the development of the
required races or specios as concurrent, with the physical changes renderd
Becessary their presence,—and as consequently necessarily developed by natural
laws, like wo ses_everywhero clsc around us so wiscly and immutably pre-
ordained, apparently from the beginning of all things, by the Almighty Designer,
—would be preferable to the idea of dircct creations, and affording a gore
reasouable reply than the mero assertions of the miraculous agency with whieh
our query is so commonly met.

But ““the assumption of th dirset creation of spocies-is an hypothesis,” says
anofher, * which does not suspend or interrupt any established law of natusp,
It does not suppose the introduction of new ph or by
the operation of any known law ; and it appears to be a power adone established
laws, and yet acting in conformity with them.” Tt may be due o the astuter
ness of our intellect, but we cannot sce how a power can be aéore and not. b

i istic 1o established laws, an how it can be
possible for such a power to be in conformity with such sstahlched laws.

“The pretended physic and philosophy of modern days,” says a third,
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season of the year, during each generation or at intervals it has to strugglo for
1ife, and to suffer great destruction. - When we reflect on this struggle wé may
console ourselves with the full belief, that the war of nature is not incessant.-
that io fear is felt—that death is generally prompt,—and that the vigorous, the
healthy and the happy, survive and multipy.

Secondiy—Llere is in nature a principle of natural selection—How will the
struggle for existence,” says Mr. Darwin, “discussed too briefly in the last
chapier, act with regard to variation? Can the principles of selection, which
we have seen so potent in the hands of man, apply in nature? T think that wo
shall s that it com most effetually. Lot it bo porno i mind i what flon
number of strange peculiarities our domestio productions, and in a lesser degros,
those under nature vary ; and how sirong the hereditary tondency is. Tndor
domestication, it may be truly said that the whole organization becomes in some
degree plastic. Lef it be borne in mind how infinitely complox. and olose
fitting are the mutual relations of all organic beings to cach other and to their
physical conditions of life. Can it, then, be thought improbable, seeing that
Yariations useful to man have undoubtedly occurred that other variations nsefal
in some way to cach being in the great and complex battle of life should some-
times occur in the course of thousands of gencrations? If such do oceur, can
we doubt (remembering that many more individuals are born than can possibl
survive), that individuals having advantages however slight, over ofhers, woul
have the best chanco of surviving and of procreating their kind?  On the
ofher hand we may feel sure that any variation in the least degree injurious
would be rigidly destroyed. This preservation of favourable variations sad
the rejection of injurious variations I call natural selection. Variations neithor
useful nor injnricus would not be affected by natural selection and would bo
Leff a fuctuaiing clement, as perhaps we see in the species called polymorphic,
We shall best understand the probablo course of natural selection by taking the
caso of a country undergoing ‘some physical change, for instance, of climate,
The ional numbers of its inhabitants wo 05t immediatelyundergo
a change, and some species might become extinct. We may concludo from
what we have seen of the intimate and complex manner in which the inhabitants
of each country are bound together, that any change in the mumerical proportions
of some of the inhabitants, independently of the change of climate ifselt, would
seriously affect the others.” If the country were open at its borders, new forms
would certainly immigrate, and this also “would seriously disturb the relations
of some of the former inhabitants. Let it be remembered how powerful the
influence of a single introduced tre or mammal has been shown to e, Buf in
the case of an island, or of a country partly surrounded by barriers, into which
niew and better adapted forms could not freely enter, wo should then have places
in the economy of nature which would decidedly bo better filled up, if some of
i original inhabitanis wore 12 some meser modified; and had the area been
Open to immigration, these same places would have been seized on by intruders.
Tu such case, every slight modification, which, in the course of ages chanced to
arise, and which i any way favoured the individuals of any specios, by better
adapting them to their alfered conditions, would tend to be preserved, and
natural“selection would thus have frec scope for the work of improvement,
We have reason to helieye, that a change in the conditions of life by specially
aeting on tlie reproductive system, causes or increases variability; aud. in. thy
foregoing case the conditions of ife are supposed to have undergone a- chango
and this would manifestly be favourable to natural selection, by giving a better
chance of profitablo variations ocourring, and wnless profitable variations do
ocour, natural seloction can do nothing.” Not that, as T believe, any extreme
amount of variability is necessary; as man can cerfainly produco great results
by adding wp in aiy given direction mere individual differences—so. eould
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nature, but far more easily, from having-incomparably longer time at her dis-
posal. - Nor do T believe that any eatgphysicaf chimo,as-of climate or of any
umusual degres of isolation to check immigration, is wotugll necessary to pro.
duce new and unoccupied. places for natusal selcotion Lo o1 up by modifying
and improving sowe of the varying inhabitants. ~ For as all fi ks
each country are struggling together with nicely halssoed forces, extremely
slight modifications in the stracture and habits of
ive it an advantage over others ; and still further modifications of the same

Sndlivi often still further increase the advantage. No country can-be
zamed in which all the natural inhabitants are now sy perfectly adapted to each
other, and to the physical conditions under whigh they live. that nog of them
Zould any how be iniproved; for in all countrics the patiees hore been so far

alizad productions, that they have allowed foreigners fo fakg
firm possession of the land. - And. as foreignoss have. {hue everywhere beaten
Somo of the natives, we may safely conclude that the ntises might have been 1
modified with some advantage, soas to have better s such infruders, |
Asman can produce, and cerfainly has produced, agreat result by his methodical
and unconscious means of selection, what may not. auten effect?  Man can
act only on external and visible characters; nature gares nothing for app
£x00pt in 50 far as they arc useful to any being.  She ean aot o every internal
preenyouevery shade of constitutional difference—on the whole machinery of
life.  Man sclécts only for his own good; Naturo only for that of the being.
which she tends.  Every selected charactes s lly excreised by her: and the
being placed under well-suited conditions of life, Man keeps the natives of
Tnany climates in the same country ; he seldom exorciscs each Lelocia character
in some peculiar and ftting mamner ; he foeds long- and short-backed d:pige\m

quad-

fiped in any peculiar mamner; he exposes sheep with long. an
the same climate._ He does uob allowthe most yigorous nles tc struggle for
the females. - He docs not destroy all inforior anfmals bt protects during each
Jarying season, as far as lies in his powerall his productions. . Tie b
his selotion with some half-monstrous form; or a¢ loset b s ‘modification
Prominent enough to catoh his oye, or 10 be plain and useful o e Ao
nature the slightest difference of Structurs, ob constitution, may well tur the
nicely-balanced scalo n the struggle for life, aud so he preserved.” How fleeth
e the wishes and efforts of man! how short his time! and, consequeutly,
How poor his products will be compared with thoso. acgusnter s nature
during wholo geologieal periods! Can we wonder, ther tay Lol produc-
tions should be far * truer” in character than sa’s productions—that

o
should plainly bear the stamp of far higher workmanship ? Tt may be' metas
Dy mid that ant seection s daily, hourly serutinizing thronghout the
Hhod evety variation, even tho slightest; rejcoting.that which 1 bad, preserving
that which is good; silently and invisibly working Whosgrer - wherever
opportunity offrs, af the improvement of cach organio boing in selation tosts
grganic and inorganic conditions of life. - We sce mothing of these slay
In progress wntil the hand of time has marked the lapse of ages, and then o
1ife are now different from what they formerly were: & 3¢ 5 o though
the process of solection may be, if feeblo man an do much by his powers of
artilial seléction, T aom s limit to the amount of change; to the beauty
and infinito complexity of the co-adaptations between all oroqmis beings, one
ith another, and with their physical conditions of Lfe, wh may be clfected
in fhe long course of time by nature’s power of seloctivn s
he evident modifications of primitive type-plaus, whigh indisputedly we see
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species, so will our efforts be resultant of eficient proof onl in proportion to
the perfection_ or imperfection of the geological Tecord. Thic

justly says is defeotive, No doubt, it 18 no doubt therp age great gaps in the
carth's past bistory of which o trace remains—and many, sad fis D Lo
merous gaps which scientific investigations have not yet ilod wp.  Still, we
may hope o find, and by patience and research o doubt we ultimately shall
mark out, the great poinfs in the picturo around which the detagls may reliably be
flled in by correctly drawn inferences. It we, tabulate the. ueh < known
species ofyany partioular class of aninals or plants, we find the numbers fn-

variably in the aggregate ranging ligher untll we atisin & At o s
Presont orcation, notwithstanding there are occasional deficioncies of tndividi
genera between certain geological formations which shows that w e yet
& berfoct, knowledge o ‘all the forms living during those eras o il ook
deficiencies occur.” Such results, however, aro impostant. it beating on the
docirine of the natural development of species.  Taking far example the totals
of known mollusca, wo commence in the Silurian pariod with 317 s <o in
the ‘recont with 16,000." Tt follows, then, that if in the pro-Stius age life
began on our plauet with the same mumber of defnite type g, oy oe the

lobular, th adiate, soft-bodied, the vertebrate, &o. which atas oo prominently

efined in the existing races; and taking the mollusea, for example, of that

re-Silurian period at unity, or as the first commencement of {hels special or

irect creation; and regarding such special or dircct, creations as dlo miraculous
inferference of the Deity, then we have s a result un eyer increasing ratio of
miraculous inteferences, and we must also regard creatiys energy as sixteen
thousand times more active in our time than in the pre.Siluss period. A
gondition of things fow of us would be inclined to admyt, On the o hand,
this natural radiation of mumbers—let us. put it down by a diverging figure

Shecies' by matural variations into new species,—one Specios Hrst naturally
ivided into two species, those two iato fous, these four into eight, ud o on,
s rould naturally esult by the operation of natural laws carrying o gradually
and the ion and subdivision of old into new species,—as ty
ineline tho mind at frst sight to faith in tho past operations of wadk maresly
Jaws in the production of the very numerous speciss now living around us.
he proportions of the lovel lines indieating the Horizons of tho esious
Petiods which the tree of increase of species docs not cove, represents, of
course, also the successively available spaces for tho geographical spreed of T
§pecies existant at those dates, for the cartl’s surface crmmot, exomd g Aot
Limited area, the maximum of which may be considered. o be Tepresented by
the border lines of the diagram,
The struggle for existence by the multiplied species scems thus fo be con.
timuously increased by a continuous and rapid decrease of available sorens iy
Space by the ever increasing sub-division and restriction of tho geographical

ea.

Lt should also be horne in mind that, the diagram shows only the inorease of
specific forms of on class of the animal kingdom—the mollusch.  Taking theo,
s biving increased from unity fo sixteen thousand ; and faking the Inesams o
2l the other olasses—the Radiata, Crustacea and Inséots, the Vestehyatas ot
{rial, aérial, or agquatic, &c,—as equal only to this swm in tho sggregate of Hess
siilar spacifio increase, e Lave for the animal kingdom an. Seenan et

el e Il Dy il torel e
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thirty-two thousand. 'Taking the like sum 45 feproscatative of a similar fnercase
of spocies in fhe vegetuble kingdom; and we obtain then, g6 3 S resulf, the'
conclusion that the creative nction as exerted in the direst oreation cp . ccies,
commencing in the pre-Silurian period at wnity, has been successively anl gon®

ever siuce, untilnowr it has obtained an infensity sistysfotk

Number of /1
Species. | .

Existive Srxorns or Motruscs,
0\

TN

I )
Presr Averavaxcs op Lars. s
foneieie View of tho Actual Tnerease of Spocies of Mollusca, illustrating tho i
Speatanies of ereativo action ai tho periods siated, if the theory of e oG LD creations,
Apecies bo admitted. H
[Fach Tino of €ho Troe of Numerical Tncreaso of Specifis Forms represents 100 species.]

thousand times greater than when it commenced; or upwards of fwenty-one
thousand times greater than it was at that point in past time—the Silurian era
i its action. ;

(e radiata, the vertebrata, or any other class, exhibit the' Like results
yith the mollusca, confirming ‘the impression of fhe prolificness of exist-
Ing ‘species us due to the vatural subdivision by matural transmutating
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eternal and ever enduring foreo the vast clouds of vapours that have in the
roll of ages collapsed into the myriads of worlds and suns that swarm in the
heavens above and around us—of which we can neither see the limits nor con.
ceive the expanse—but which may yet be the smallest and least wonderful of
all the myriads of world-clusters with which the same great Creator has star-
dusted His course through the realms of boundless and interminable space.

Reynolds' Geological Atlas of Great Britain. London : James Reynolds,
174, Strand.

This is a series of thirty-three small quarto maps folded and bound info an
ordinary octavo book—a very convenient and useful size, These maps ‘are
very neatly and cleanly executed ; and on them the principal roads and rail-
wags, both those constructed and those constructing, are laid down, and the
geological features intelligibly and neatly coloured in, but not always quite so
carefully as o areas as onght to pass out to the world under the anthority of
Professor Morris, whose assistance the editor acknowledges. The maps, how-
ever, offering a really good foundation for every essential detail, there is no
reasbn why, wner the direction of 56 sble a geobogist al such errers SHOMA
not be instantly corrected before the issue is made to the public. For ex-
ample, in our copy the district from Hythe to Folkestone is coloured in as
Upper Greensand and Gault, instead of as Lower Greensand, as every geolos
gist knows it s from the memorable paper of Dr. Fitton On the Strata below.
the Chalk” and which work is quoted as one of the authorities on which the

logical information of the present series is based. Again, the tongue of
T Guteids the river Stour, i front of Sendwioh and betreoen Decl andl B
well Bay is coloured down as Chalk, while every antiquary, and we thougﬁi
everybody else, knew that tract was open water to the old Roman port of Rich-
borough, and formed the month of the estuary which, passing between the Isle
of Thanet and the mainland, was up to medieval times, indeed, used s a pas-
sage by ships voyaging to London. §

[his map was sent to us in time for roview last month; but Mr, Reynolds
having fonnd out some errors in his map of Scotland, requested us to withhold
our eriticism until thaf map had been amended, which has now been done, As
far, howover, as the exceution of the maps, and the size, style, and small cost
of the work are concerned, Mr. Reynolds has done well his duty as publiter;
and if ho will pass his maps under the careful inspection of his friend Professor
Morris, we have no doubt that the atlas will be relicved of such slight
blemishes as those which have caught our scrutinizing eye, and be justly en-
tited fo o general favoritism with students and travellrs, 25 well as foe use i
schools.

We sincerely wish success to all such efforts, but we are nevertheless bound

tolook for defects in all new publications of this class, as in their general
acouracy consists their chief value; we desire at the same time to give ho
eriticisms, both for the guidance of those of our readers who rely on our judg-
‘ment, and for the just of producers, an it we are the
more pleased to give when we see a desire manifested, as in the present.

to attain correctness, by refaining the services of gentlemen who, by the
knowledge and talent, are able to secure it. 3

END OF VOL. TIL. i
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