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 carent qui vate saero”

But tho fnal colmination of + period s when great actions
et e slouti i, heuswiii wili S
eacsa schol o poetry altogether novel bas been sprnging up—
Lhoot whichtaking the esical lgends as it T heine
ply occsionally s in rica Fshon glnces o thence st
the thoughts which are most prevalent among the inquirers and
workarsaf the age. ~Of tis school Mr. Moree is the most
powerful wrter ; but the most siriking singlo passagos have, wo
think, been composed by M. Swinburne, in that volume of as
e sl o e Al i Cyion! To these
st present

must be silent about them. Nor can we sty more concerning
sue ful minor poct as Mr, Bames, in bis Dorsetshire
emss or ofthose ey noable witrs,wio ke Dr Newnan
o, have in verse the su jance

o
press
qf m...g ‘and thought that remained to them after the greater
ullness of their Jabours in prose.
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360 Sir Charles Lyell on

We believe we are correct in saying that no other work on
goology.bas ever reached & lons; and w may perbaps go
farther, and say that no purely scienti 5 i
ducatonal or popula, s ove b 0 lrge s ol
S snthors i, TAs amother distinciive character of this worl
wo may poiat out that in its whole scope and aim it stands en.

on’ almost every ranch of science, can bo counied by 1
o eor; bt among. them &1 ther s ot onethat

oes over tho same

e tave vol

I, statigraphi

i ed 7 ,.‘..n..m., of this wide and ferile feld of research for
‘must. impute it to his having

|clenuﬁa inion
diae ﬂ'. of the m

ly new work.
"At The time when Sie Cliglen Lyel 6t cu
blic, tho stndard work o Gealogy both in this country
throughout Europe, was Cavier's * Essay on the Theory of the
hnl:_;wdln JO8° 3 51 i of e Evglh o s
 and 30 ate as 1830 a German trans
Viking proofs of it ay,du 20 Jess 15 the, gent
e o :-: or e han o e .u‘bnrfn.un tone in which it was
iten, aty and clearness ts being
Imost the only }wtn‘ work that duz\l-ld e S
reat questions o
N Xy, i i Mt 00 rsearches a0
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‘This passage may be a good example of the
Ry i  proceis 0 show i
ife has not always existed upon the globe, and that it is casy

o o o i o prin i Which it s begen o
depost s roducions!The *pmitiv moun
Py st Byl o fogen.
i o e il e v ) o
o flanks of these mounaim
oot deposidschists, rphyes, sndaoncs, an
s St of sl 401 popred il i e
nly to depasit upon

sgaiel Gl ot sufficient 1o prodce the revolu-
Jhes, the traces of which are exhibited. in its

s contdent of b, nownes of the presnt cont-

tho
iy the oo of the Tt sen, and e of i th counirion which
Tty 3
v thought ¢ nocry o bring forwesd what Cuvier
u...m.....mx in his own words,or it would hardly
rciod 1o what extent the theory of * onvuleiona® and
st sty ekt T et

g e € o
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tarians, as the fol oo Lyat have bocn term

ich appears ver) bt which a mis
o S what thoss doctrines really e e
mghilosopical and amost sbuud 1 i, that in’ our little

of o fow hundred or st most a fw thousand yoars we
omave witnesd al forms o dogres of e ral
X

o e
oabiy ve el o o proots
& Jots m.,,ui.’éi more. s
or i e g et i b
o i gt &
i e it e o o
it o Gy e o m..y.
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i They mainin tht, o a‘.mls‘
face of

sions to
e finds that forces ane
existing matare are quite competent to_ expl

nomens.
" We will now lmxnd 108 consideration of the many interest-
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Gealgical Climates and the Origin of
Chapter IX. which treats of the e
of onganic Tie, and will be btter
the new mair inhe second vl
which discuss in i

Ono of tho euliest and most striking deds
syt oty v o e S o B
than that of the present day; and.thie
hypothesis of the primeval

sssumed that all the facts

i wi
tion to support animal or vegetablo lfe,

h seceived its irt shock when the

il apoch was dern

al the indications of climate. in

alteruations of temperature rather

a far more complicated

ld to
Gegree by e twmperscar
might b and it was

£
late years our knowledge of the structure, |
nm.f.?'r:;n animals and plans has
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oen described by Professo Heer, Soventy igh of these
by e, and iy b There e o o than dun_y-

s of Zjopsis
fopon Inbabjucd Spitzbergen

th herchu, uks, piae, ol
maples, walnuts, Jimes, hazels, and even a maguoli
she s wore buckihor, e s A whx]n
iy and vines vined ound the v s ond g brod
Jekved forms grow beacaih their shade. Mooy of Lhe hmed

!
‘maples bore large fruits; in some cases even e
se mens are so abundant and so_ perlect,
that itis the conclusion that all the plants
grew upen id that the climate must have been at the
ery least i of he St of Englan ot th prosent
day. Yot Norh Greemlaod an evormous glcie now cover
e oy I e ol from

S
o n summr, i w0 oy vegeaion i i i
Jure abclute oo dht tho warm climate
T
o the At eg Professor
ht forests might hen b hm Hobod t the Nowth Polo
Shell Bat althougl  the most ariking und the
‘most_satifactory case, it s m, e ey I of & mil
rei climis in gt
Tethyos

iscovered in tho Arctic rogions, and seem
e thero s
e o e
T ons,
o s e b sty ptng .m'-."a
luo vy iucory proos of
tercalated

Berlsor v

hich we fnd nch‘.h-ml-nl ...;x..u
e Toxornat subtcopical founa and i
e
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thatofthe comparuively recent Miosene flra. Where wo bad
expected 1 fi and
existing world, we discover on & moro extended survey a close

and thi bl cxiends 1n sao.case 35
s of climate, which we might have supposed
*second o the leves o ch grea ion ok
‘ut which are so curious and instructive as to deserve more a

tion than has been given to dhem. In some of the older rocks
a

The marks i 0 s of vy e 95 b of
e o 0 Y e
aleed i, st ar e a1 - it Sevper

Shawin i o of the wind when he e i

E

55 Ch.,... o e S
Nova ia, where in summer the sun dries and hardens the
.mf.,., 1o mpily st th sacaedio tie e o oy i

.,Ji ment, and thusffctunly preserves themn, 4. cake
L i o o s ol s e i

ings
on certain Triassic and C..ximmrmm shales of North America

Correspon i th st o e et i e
and oven age with e 1a 1h averge s depl o e
s 30 tht we ear, no only thak i el i shoe ey e

ut that the general atmospheric condi 7 o e,k

Ty

ale in New Jesey which prescves lagor wpon
.m..mu,,n.aﬁu’i'i.,

s detected curious indented 'sul

..,.m;...w.m... i e amopond o e ,w.

o of
temperure, seems quite incompatible wilh the notion of the
climate of our globe having i
times by internal heat derived from . centrl fluid mass.
eological cvidence of climate in-the remotest opochs of e

o R nd it H e
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towarls New Zeland) they might dscend to
e the climae 13 o render the dand demaniable
The en by u:hergl ,.E.uy ‘affects temperatare,
his must depend on the direct
mselves dependent on

‘much milder and more uniform in temperature than the castern,
and we can scarcely doubt that if an ndn]-:llgo of broken land
ents, le region would

u- o 1, bave taken plce ovr and ove agin o alnst evry
sariac, we may oel prty wur hat many other
.q.._.n, abnormal distributions of land o

e e
e o bevn G, T, and e Oy

nntic: 3

e highest and were situsted within fortyfve dogrese

equtor—whic i might very uly b i thou s nclue
v tan twoct surface of

considerably more rds of the whole
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ges of sea
cause for any changes of climate

"That changes of the required
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of change i posible in s very limited portionof gelog
e cnp i of prodaciog imporin o s ofclimare

e {1 g ot the cosions now
e to-wonld depress the

m of Nicaragon o e degih

of apecios, but this is not diffcul o explain
bow compartivel i

dnpe al, .,..| " how. completly thie, sxisence Ia Gepanianticn
Tocal ons, whi m mrt b favoursbl on the shores or

e e e
wT P o g bt ke

the Sahara, and the very probable dnv!r‘vm:e of the Gulf-
sream,—ad wo bave tive disinct changes 1n the disaiba-
and iog ahout s Jast spoch

t be capable

ere really
J:..gh‘mm‘.. they might well have proved a saficient causo or
e glacial e

For some years past great atten been paid to the

quesion of what effet izonomicl s my b Y

climte, and Mr. Jumes Croll has published a_sries of able
*The thirteenth

n of the
M. Gl o e nteretng
p-nu..;.;:nh.. comoctel Sk somcaf o b t specala-
tions of

The earth in s revoation round tho sin describes an elipss,
dicing vry lile from & circe, Tho. exconriciy of i

* Trusntonof the Zologil ity of ondon, vl . . 97 (1848,
ellipse

o BT



ltigae varie slowly and Emgalety Sui SRS
of ages appros nearly o a circle, or bocom
cannot.

ach ver

eﬁ'elft ny'rn climate, . B ,

o oe ablquly of the eclipi g

Wikl

this _result, because two. i

e vpon by ercema g G S

summer or winter occurs at perihelion or aphelion.
e turoed away rom e sun when the




EN Sir Charles Lyell on

(bt of shrt darion), would e inmficent o mel it
i o of e it

a sheet of g
A =T ‘plaing, as we know it did

during the glacial epocl

At the same time the op emisphee, joing o shore
e e A o long modertaly
acn summes would s00m mel 1t s s Tl el

perpetual spring near the poles, wiile the tempersts sone, M.
B By il jer & p bl e TS

d_cquable climate
tirughout iampersie and. even “Arctic laiades. . Theso remle
by a great amy of calculation of temperatures,

ndi stiking example of the
terrestrial over astronomical causes 1n

we are to that extent nearer o
the sun in winter u,..,. in sammer,while b sonthorn bemiaphere
is 50 much firther from the sun in winter,

i ean disance, and the whole earth ought
thrsiore to b one-eets,warmer in Docember ha in Ju.
B be the case, aid the whole

ne; but the reverso i again the
e e ooy s e eree by Dove

b i . e 7
oo Y

Lb'm  Jemispher, tken s 0 whole,

ater, 463 .. Difteence, o
i e

approches o tho W!.. ought
s e s T mm bt tho great mas oflfly

aro and oo 10 o nd the same quantity
Taied near the o of Capelcons i wouid actually exist in
b souh emperste sone; Now, when we i tha ot oly
our present. amount of excentricity produce e

R fr oo with B i e



100,000 years ago; three
yers ago and nemly s much 880
ok

these dates, and Sie cn.n.‘ a
pcm,a. do not afford

—
xisting order of things on our.
i emitiog et at such & i bt gocol
could have maintained it the required
1t may be firly doubted, however,
the frowof the univer i o prvnt s sca
to cnable us to_ speculate with any chance
il out el e
the of i

mathemat are radical differences
hse quesion, i Profesor Chall bue
e o = o M it i
‘Thomson's views,
m u.m..n-muu- 0 the
rent orders of vibrations of
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K seome 0 ik s they ar cloly lied. 10 th foes of
gravitation and are equally i
e

of the carth and tho other phnzh. e RO
igulons of ' ery definite gharucer dy eem 5 show that the

7
i ntains, but in
siudly ‘snd sy Iovering o sudace of ‘whele. sontnente
e e e oron,
io s o of e ot bl e of gebogie
T et e e, s, g
b e o s et ot s

been accurately -lelzxminnd, m.,w., o et e
eikic

e n..,.»..v....;. oy o st pr e
The Mimipn L cfe
T g L
The Rions
1 oer s, in abou Insioe
50 wnd e Rl o mma " o
i {.-, 21300000y d_{...., Bult.hmnn h...m
bont 6 lnc.-: ifober rivers
e s milich s
dnwnl o th level of the sea. OF coume
lower, the denuding and carrying power
would b e, and this ol gy engben e
on the other Fand, large ct of the bosins of e vives aro
alluin s and e s o occusoms oveioniage
50l s b chn Jowered s arloe o gy
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ial
Juced that would be measared by hundreds
i 1 much v peiod adopied by S Clarkes
thousands.
e think, be admitted that this actaal
iy of i comeyed svayfom the s o o

the qu
by it rivers t the present
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sidenes and devons buve perhaps occurtel many s soce

el epor wnequal sabidences wil have sometimes

e 1opa of vl s Wi e s camying pover of
; I of

torily il

I drift or loose soil already deposited in it, and, by

ing 'ﬂ'}” guanity of mater it carres away annually, get
of

by sub-ai W
1 o o o o ey sl frcionof tat given by most
rivers which bave al
il view of the asp i sorocyt will ol
‘mously rapid rate of dendation going on now
e o ecet bimergence ofth lan, espacally Jarog fhe
ast glacial epoch, when vast deposits of gravel, drift, and clay

' e doning power b, b i
fompom i, e e mm.wyarrm« s
iog rocks ‘.2" 1 baance. the el of the

a continent may
the ction o b
denuding

o mo

o the i ol b esormous in the coune of hun-
el of thovsands f yn

Been aba 1o glancs only t & fow of the more ime

portant considertions that enter inta the diffcult-questions of

r—l-ﬂnl

%
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impression
T D T
logy afords no evidence in s
ani .h.‘:in:" o o anient were
secent climates, Paleouic
thing we know 1o
""nm  Un ot dx:::y ot the

"i’“‘n.. the dae of the

et
e e

e have duelt st o aiuch b
nfh{'enu frst

ol
“od sobide




gt

a8 Sie Charles Lyell on
sidences and elevatons have perba many times saco
i lacinl epochs; unequal ”“b...!".n_ il e someines
e e vl of vlleys ad dim

erago roc
Ty sabadiial scton, We sr facined o hink that s wontd
% found fo b a very smal facion of that iven by most of the
rivers which bave already been meas:

ihi view f he case s correc will fllo tht the anor

mouly rapid rate of denudation going on now is only rer
]:-xu. by recent nnbmergence of th land, especally a.m.! (h,
‘epoch, when vast of gravel, dri
e R SR el freve
several thousand feet on the mout quantity of mater
now carried away by our rivers is therefore no measure of the

contints aven . easures.
of the sdiment cvried my Jrom porsly intrtopica river-
basing, o docend from, snowy movna

Siskiirts e e Sn Snn[meuw and the Tocant m...i
would serve.for s A

Smdatie of e topinl o et cus e Tl donht e
they. m the ivers of

S Liste) uua.mm.ﬂu lglm‘yuf ot in loven-
BN chmpng ks of the
eyl b i i 5. e o

destruction of our continents can be obtained by  stady of denu-
dation ‘subterranean clevating forces must

able to glance: the more im-
e e A L ey
‘geological

i - e S s SR e



Gelogical Climates and the Origin of Spec
gelogical climates and gologienl
W,..n-u.x

b of
[ Bulic), which am known
‘where about the s

vo dwelt at 40 much
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mena of existing nature, he entered into an_elaborate
Trvestigaion o e cate which sow lead 0 the extinction of

specis and dhowed dat his was o grds
oing o means neces
o of the swince. . He alao opposed the

i e vial cnrey of spci ,,..uum,.. y some

ccount fo extnction,

i spesen, s dipinoion o od,

ona of clmaes and. changes of and and sen were amply

et 10 st for e 10, il trlin impamut

B as equally oppased 1o the popular theory that the creative

pov ok Unisied o e b abeyance sfnce

Spor e the improbabilty that

e, Which ad becn Il ‘per

Shia"cue s vl cates f exocion vers

Rl i, i wem. oven et by e dervs
Civiimions and e agued. that te ntrodue:

of its action was that the rate of change
Jarable with the changes of the norganic world. He showed
Tt if one species were to die and one new one to appear
ammally upon the lobe, vty tking ok ‘consideration the im-

organisms, the large susface of the

D et ot and th vy sor e rtare
o o csfly merved, umucr«.hngly improbable that
inrodu i hould yet huve been

Sir Charl

prri, "who, following, o0t o o mode of

e o s ot g B e

st ‘ages, and who was ablo to show cl f et

i n-nn'nlmnnd“mlnnennnnm“yoccllrnn‘mﬂ'plmd

e, g b secumnltd driog long periods nﬂbhnw—;lul
‘hown that the almost imperceptible chany

o the car'ssurface have boen. e e new doctines

accepted as being S ik, T v

T T 2 th B A 1 o T i M1

required o lile moral courage o adopt such & course. For

" more
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every camentsocke afe trth.

“The satement is afien made that Darwin bas
dhoryof amrek ider i
fact,

iions in
in’time moilify
grossive develo

progressive dovl
quite inndequate,
altough the
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ence is ot demonstrated ; wo are not told how o whenco it
o how it can act o are w able to fom any clea con-

‘". s bl of prodocing uch a reault as the
Zs A..."p"mm,m i Eaversd Foma of Ty srugh
Tirogh the inervention of 8 varicty
ok, Sach endeny 13 vague

¥ woukd b to
+ Sl e o 20 5
for,tht Lamarck was ..mbf‘.u give any ineligible
=

‘Darwin,on the other band, s

1 events clear and. into

f T memn(xlnhlc i
"Mr. Durwin's theory s based on a very few groups of observed
facts, and on ano demensirable principle. The frst group of
facts i the varialility of m;
parents ; a variability not coufined to exte

ture

‘oeder
™The st of uafvenal and ol perading iy b
sttt v W of vsiation can b serc

mple choosin fom  rat b
e, a0 h..u\,..,"‘i,'n.., k.

are descended from the mine Tace, made permaneatly large o
smaller
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Geological Climates and the Origin of |
sl 'K.'h’ process above describedl.

- young ones once during their lives,
your 10, fere will be necty 30 millogs
‘Many animals, and most

that once stacked
and piants, the number of & x.a'.ﬁ’a..:. may
but never regalar] Taki
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bt adpied o urviv do surviv,and thoe lss, adapied, i

prospsdlai IR S
Tom ey G Rl LS ecting by
man of certain varieties fo continue the
he

fhe desth of the million, and. ermed hem sl e

oue,an objec over and ove agan tha. slecon: implis o
s wheon ey ol ke it 0 rtam 0
hing, nmead of pusling ove the eve tory thy
e v o S b i s 1
he seconiary remt of the pamers of natie
ment of s and pebbles by wate,ar the seecing of T
e i i b by i, e e A i
STt bebind,
Tl g o i s o ot s
gy o o 1 e Ll
y of sceumaltig i i3 denite diesions
s v yovee of sl Ly ing snd
e moraly squal o th E ly e hcemiry -
i of ho e STl b o o 46 o e Shkogen
exten  Tanimat coutonaly Foing oo
s e vy e
Tanahy which, por ey ca e by o

p
ifkrencs of ol in il
are absolutely xnu,-!xmblem Tams . for we do
find Wit amy change of conditons produces defity changes of

Ioimtly it wih Mhn Consiional eealiiis. - In
irginia the.paint oot (Lacknantles tictoria) is caten by pi
100 ke Sl oty o o But black 2 mn-?-m

Jacion, The pigsot
ol born lackany more ta b ot
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of which gealogy us, and hele oon-
anges of climate, of s and of vegeiaion, nd of the
ot of st ot e i, o, och i in o
e sonditons and new .....gJ: st
upon new M ot steuggle with “Those
s o exible 1o formiah i each
a Tavourstle vaiations, i e
o condlions o e o e e
sy el ok ol o v el v
J‘;ﬁm.hm ‘and furbish. the exine spoces whose
Ieontlogit o
‘we have ot all events o real and a powerfl cause
aciion, it ame which J ey defosd sl b brem o
uly lustted by observaion snd experiment. ~No occalt
owersare g, bt e ot demotrbl g
Datwin s devsipel bis theory o Tl and
o in accordance widh such a ast mass an

1 e commended vy e e
clogits wih whos general dociines v 0

et goology ed perhaps the most

formidable ot at e tho most e e e

s o s 3 v 0 weigh o vith he
public than with men of science, ince nd i great
pesure o the i i o kth" o e s

history of the olerably complete. on-
grea n the eatieme )-!rec EoE
el focard ol it o7 el o o
whxch o v et brugh o i, T cablshed
el even in ¢ edii subject
o veey commonly mimndariood, 1wl

s the ocean covers by far tho
Jarer porion o the Elobe and han, 4 long s our conicnts
e

o oF i, Bt

ven'In the places whero wo have nccesto the st forned ot

any former_period of the carth's history, wo know that those
ill not contai like a consecut ppidin
s and vegcables that lived o' viciity.

ho surace at (hat 5ot was iy Jod ow or o cogumare mu
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Luscs, zoophytes

by
never b proereed at
Bow rash St s bo o cond]
remain of any group of animale i cral
nowhero sxisiad on th globeat -nml-.x X
oo i bl e

of e most common srgument it Mr, D
Wher it o i,
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e v o il i s o g iy
oers s pcie sommecting, b ol pcheapils gty
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