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ON THE ORIGIN OF SPECIES.

[ INTRODUCTION.

II'u'l.-lll-:*'-. on board ”..-'l]_.”":, . E'--.l-_:"--.' L 1::|1'1]'.:}:-', | was
much ~!|'||.-|;. '.I.i-'|'. l'l'I'f.IiI'l facts :|, thi -ii=l|':l-|l‘..'--|: |||'I|.-'

|-JI|I.'I|-5.‘;|||I*- ||3'."‘-|-||I]| 1'-.'!Il II :|.‘|-i 11} ]||:- -_'----|'-_:"i-':4] I'i }:I-

Ti"I;*- of |.!||' |-|'---|-:|1 1o -.il" |-::-: i‘|E|.:||i‘__l::1h ..j'1;-|,|1 COT=

tinent. These tacts seemed to me to throw some lgeht
un fll" llli-_::'le of :‘";"."l'l'il s—that Itll'-.-l'-r'_‘.' of I.:j';=!| ."ilw, s
ir .iledh |=-'-'|'4 -';|”|--l |-.1 one of our oreatest [-|LI||--IIJ-}|I'J'.-'.
Un my return home, it occurred to me, in 1837, that
?‘“L-'III-!"l].IZ;I:'_;' l-'li,'__"|!1 Fir'l'i.illil"-u e 1|..|-f-' Oont On :;'|_;- |iI|-'-|'|-|||5
L}' ]'::TII |'.1|_‘.' :J-'n'llrll‘.l|;|li.‘|_;:' and E'--;’].-u':'l-!l;" on all sorts nf
tacts which could |-|--ai'r:|} have any bearing on it. After
hive _'L-'il'f"*- work 1 allowed mnyse i1 to speciliate on he
Fll}-_il'- | P and |i_"u-x'~ up some ,.]_..11 notes : thi ga | Il_;;”.;_,-l.l]
In 1844 into a sketch of the conclusions, which then
seemed to me I robable : from that E:n-;"iuu:' to the present
'l:'."' l |~-|'\'-' '*r"illii|_'t pursued thi same -_-||II‘|-'1, | |:|-E--'
that I may be excused for entering on these personal
1i‘"1”:‘.|’“'--"'“ I rive them to show that I have not been ]IiJ'-r."n
In coming to a decision.

H_‘\ work 18 now nearly finished ; but as it will take
me two or three more VEArs to ""'”]":"1" it, and as my
:'I"';l!HJ 19 far |'r'u|;| sirong, I ]I;:'-l' been ]i]"_'e'|| Lo |'|~'|'|i-‘-]|
this Abstract. I have more especially been induced
to do this, as Mr. Wallace; who is now studying the

B




INTRODUCTION.

||:1.'|!:':_: "|"-:|.:'II.' --|' l|-' '-ll'l'll”.l” .I.I"'.llilll':.l:._'".'. |i;4- .||'|':'----.i.
at almost 1-‘1.'-.-'1-:.'; the same :n-‘.|.-|'.|| conclusions that |
have on the origin of species. Last year he sent to me
A .-!|_|-i|- Om this -I:|-_--'I, "-'-ui|i| ar :,I'i wt that | '\.'.--I:lu:.
forward it to Sir Charles Liyell, who sent it to the Lin-
nean Soci Ly, and 1t 18 ll'.||'|i='.|-'-i in the third volume of
the Journal of that Society. Sir C. Lyell and D
Hooker, who both knew ¢ { my work the latter having
read my sketch of 1844—honoured me by thinking it
;|-i'-l-=;:|-|l- o |-'.||: |I-:I ‘.'.i’.ii 1"[ I'n1't;.:i;|l'-'--|-_‘-n,-'-'||| nt me-
I I-'il'. =0T l I'i--f.l'hll'.';-'lh from ‘.!!I'\ “|:::=|I:--'I'|||t-,

This Abstract, which I now ]I:|-.i-i:. st I|!-'----:|]i!f-

be imperfect. 1 cannot here give references and autho-
rities for m) soveral statements: and 1 must trust to
the reader ""|'-"'i";l' gome confidence 1 my accuracy.
No doubt errors will have crep in, though 1 |.|l‘:|' [ have
always heen cautious in trusting to good authorities
alone. | can here '_'_':-"-" "'lll"- the e ral conclusions at
which I have arrived, a few facts in illustration,
but which, I hope, in most cases will suffice. No one
can feel more sengible than | do of the |_..,-..,.._E|:I. of here-
atter |-:I! |i-|;i!|;‘ il: detal ;I!| I|:-- Laets, 'n'-i1|| !I'I'--ll nees,

{11 winch Ty conclugions have been :-:-..|-_;L|.;5'..,|: and |

l"'l"' in a future work to do this. For 1 am well aware

that scarcely a single point 18 discussed in this volume
on which facts cannot be adduced, often :||'i'-||'ll'.11|\
|I|'—r to conclusions '|;l"""-l_" 0P oaite to those at I.|ll:.|
[ have arrived. A fair result can be obtained only by

and 1--.I|.I§I"i|.'__" |.|-" facts and _'|_|'.:;'I;5,|:-|;1«.. "]]

oth sides of each question ; and this cannot l,,,._ﬁ:‘|,‘..~ he
lone.

gret that want of BHAC prevents my having

tion of acknowledging the generous assistance

h 1 have re eived from very many naturalists, some

of them |---:'H--|.:|H_'~ anknown to me. I cannot, however,
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let this --}-i--'-|'1|;r.illx Pass without ".“.I‘.-I'-""ii--_:
"|'|i'_.'|1i--|i~ to Dr. Hooker, who for the last fifts

||i|‘- ilill.l':. 11LE i'|| LY |':-.' |.|,.h_,-i-i_:|. IR

0l |';.|."'-'-El"i. A i||l'| ||*— r"\l'l'._l'llli _||i|]_'_,|'||'1l'|:1.

I.il 0TS |! -|-E|I-_-’ ‘!::||- 1'I_--i._,_-i|| F | :“l"-'.;""'- it i-"‘- 'I'liil_l' COT=
ceivable that a naturalist, reflecting on the mutual

affinities of organic beings, on their embryological rela-

tions, their geoeraphical distribution, geological succes-

T |

glom, and other such facts, might come to the conclusion

that each species had not been independently created,
but had descended, like varieties, f .
Nevertheless, such a coneclusion, even if
would be III:-—.|1i-:.;-'1-.-:'.1, until it eould be
the innumerable “_:""'i’ g inhabiting this world have
modified, so as 1-:|-'-||iil'-' that i"'|'.r."|'ti|':i of structure
and coadaptation which most justly execites our sdaite
ration. Naturalists l"::-.1;I'.'|I:||i.‘-' refer to external con-
ditions. such as elimate. food. &e., as the !-fll_". Eln-.-:||[.--
cause of variation. In one very limited sense, as we
shall hereafter see, this may be true: but it is pre-
posterous o attribute to mere external conditions, the
structure. for mstance, of the wo -|‘,----";\- TN :
tail, beak, and tongue, so admirably adapted
feots wnder: the Buik of -deace.:. B S it
misseltoe, which d 1t jourishment from certain
transported by
vers with s |-:;':_r|- REX RS

“l"‘"i.i}"lk I'i of |-.-I'i:|_i'l ;:::---|'|- 10

]'l'él-__" pollen I: m one llower --1'!|- other, it 1s ---}'.:|||_k
preposterous to account for the structure of this parasite,
with its relations to several distinet organic beings, |"_'~
the effects of external conditions, or of habit, or ¢ f the

The author of the ¢ Vestiges of Creation’ would, 1

i

volition of the | lant itself.

presume, say that, after a certain unknown number of
i o &
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FLLS AL rations, some bird had FIVen birth to a 'u..,...|'|. wwker,
and some |-i:l:|? L AT |.'|i.-.-c:';llll, and that these had
been |.!-...‘|;.-|-i |n-|'i'---'[ as we now see them: but this
;E,_-ﬂ-ul'_li,l}-ii n seems to me to be no --Z«.|-:..||1.|1i--|3, for 1t

]I,i_",!"‘- ||,: case Ol |:|l'l'.'.l,llili-!,||:l'|:'--:l'..l rranic | 'ii:;__'*-ul-'\-
each other and to their paysical conditions of life, un-
touched and ':|||--x]'-'..|i||--~'..

It 15, theref T, of the |'.i_,f|.-'-‘| ill_li:n']'1:|:|:'l' L __f:lill a
clear |~»l|| into the means of modification and co-
adaptation. At the commencement of my observations
it seemed to me J'T"l'i:E-I" ri--l] il "-Il"'l-lil study of domes-

ticated animals and of ecultivated |||;|.'|E.= would offer the

best chance of I.i-:.ni'l_'.'.' out this ohscure I|- ITl. Nor
mve 1 been ||i=;1j-}|--;|i‘|:||; in this and in all other

] Rl "3 r TRy N i
['- :'|-:--H:I;'-' CASEs | HNAYe .I.'-:;II.;|-|_'~ 1OUnc that O

knowledge, impertect though 1t be, of variation under

domestication, afforded the best and safest clue, I may
venture o €xpress Injy conviction of the high value of
such studies, although they have been very commonly
IJ-'_;':-'-'1|-| by naturalists,

‘rom these considerations, 1 shall devote the first

1']|..-|-'-'I'- f this Abstract to Variation under Domestication.
larece ATnonnt --II '| :':-ui_'l.-.-r‘\

We shall I-!|:I- B£e That A

.'IIII:.i':"!.:'i.I':I E-H Al i"-|*1 |""“-Ei-i-'; .Ii.-i,. '-'-i.:ll 15 c"I:I-t”I\. or

MOre 1IMmpOrtant, wi -\.::;1” =i |,|l'.-. refgl 12 L |l-.l"\.'|:'!' -:|[.
| |

man in accumulating by his Seleetion successive slight
VAIIATIONS. i will then pass on to the wvamability of

gpecies 1n a state of nature; but 1 shall, :|'...'--:".|;|;.|1--|:-.'.

|'l-'-'--:|!"i|- ' 0 Treat |'|:i-» -:..|5-

. i ’
jeCt IAr 100 briefly, as it

|" "'-ll"" l'} '_C'-"-illll_'j |Il.'|'__f catalogues
enabled to discuss

favourable to variation.

v AINOnesl

hrouehout the world, which inevi-

from I|.I.I' ||i__‘!| :_'l'l=||:!'11'il'-1| ll--‘.'nl'['-c wt-
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will be treated of. This is the doctrine of

to the whole animal and vecetable

\s many more individuals of each species

L rn than ecan |~.|||'.. "-I.‘I".i'n-'_ ani A8, COnse-

'|II|:|‘.._~. :'|.:-r'|- I8 !'1'---,:'4--I!1|.'~ I ":1'|'.'!::-_' H1|'I:_--_"§-- for

exister ece, 1t tollows that any b ITLET, if 1t varv however

-*!.;'_”l‘..il" In any manner profitable to itself, under the

| and sometimes varying conditions of life, will

1 better chance of survivia . and thug be ,;,-_-.-.‘,;__--,,u;'_-"_.-,.-

fed. From the strong principle of inheritance, any

e 1|:Hi"|_'-.' will tend to |":'ll|l:.'_:'.l1-' 1ts new .lI:l]
modified form.

This fundamental subject of Natural Selection will
be treated at some length in the fourth chapter ; and we
shall then see how Natural S leetion almost inevital Iy
causes much Extinction of the less improved forms of
" and lll-:l.l'-'= Wilal J |i;J'.-' ".-|i-'-| |'i'-l'|'_‘l|.-" of
Character. In the next chapter 1 shall diseuss the
Comj lex and little known laws of varation and of corre-
lation of growth. In the four succeedis o -'3|-:||‘;--I'~. the
mOst .||'|-.'-.."|-I:I and aravest ||ii':il'li|15-'*- on the 1|.l--"['_k
will be e1ven: ':|;-‘.||--|.L first, the diffienlties of transi-
tiong, or in understandine how a =i.‘.=|!-'-- being or a simple
organ can be changed and perfected into a highly
|je-1--|.-|~-|| being or elab rately constructed organ;
ﬂ-'n--.-:-!;-||.'-. the “'I;'_i"l'u' of i‘lh':.:lil'f,- r the mental POWers of
animals ; thirdly, Hybridism, or the infertility of species
and the fertility of wvarieties when intercrossed; and
fourthly, the imperfection of the Geological Record.
In the next chapter I shall e geological
succession of organic beings throughout time; in the
eleventh and twelfth, their ceographical distribution
throughout space ; in the thirteenth, their classification
or mutual affinities, both when mature and in an em-

]'!'.'t'-‘l'.il' condition. In the last chapter 1 shall give a
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brief recapitulation of the whole work, and a few con-
cluding remarks.

No one ought to feel surprise at much remaining as
_'-.'I-T I1|.--'~.‘=-::|i1||-l 1T !'l':'.||'-.:. to the origin of -|n|'|---- and
varieties, if he makes due allowanece for our profound
i_::'l orance In I .'—':’T'l to the mutual relations of all the
|'l'i]I'_'_'=- ‘.'.]Lil || |i'.-- :|1'I'l]E|-| 115, W |_|| Can l"H|I|;1I-:| Ly II"\- onea
species ranges widely and is very numerous, and why

il II'|.|II I' :II‘.:"li "‘l-"'*"i"" ||.I‘- A NATTOW range and i“— rare r

‘l.ll these I':'|.|1i- ns are of .|:LI" ||i'_‘llf'.-5 i]lillll?"1 WeE, |Illl'
'[||1-_'-.' determine the prest nt welfare, and, as 1 believe,
the future success and modification of Very inhabitant
of this world. Still less do we know of the mutual

|'.-1|:|-‘_5-|-||= -II 1!5|f.' i|'||'_||.'|I'.l'|'.'i|"E" ]'I:]E:ll.-i.l:|1|1h of 1|'.|' '--|-1'|']

during the many past geological epochs in its history,

."IL|1!!|--I'_-_'.

LI
obsrure, i i --|i14-|'l;|i!| 1y l.|_||'i'|:f-|, after Eli-- oSt ||:-—

much remains obseure, and will long remain

liberate *-»f:I'i_'w. and ||5~|-.-:=i--'i nate .:III]:_'HL-'!I? of which 1
A1 |';:]-.I]-!". that 1.:|-' 3 il L} '\'-..Ii.-'|. IO ‘.l:J‘.le'.||iHT*- enter-
tain, and whiech 1 1'|-1'||:-'I'|_ entertained -‘I-II'--|I'-.. that
each -i--'-'i-w has been i?l-.i,--‘ll-'lll:"'ll1]I'-. |'|'|-:|1|--l 18 &ITo-
neous. 1 am fully convinced that species are not 1m-
mutable + but that those belonging to what are called
the same genera are lineal descendants of some other
:.':I-I. _'_;'-'!Il".':|||.'-. extinet ‘-‘:'l.'l'i-:"-'_ in the same manner as
1!H' :Il'|«.||--'-'.||'~:._"|'-l varieties of ANy One spex 108 Are the
descendants of that species. Furthermore, 1 am con-
vinced that Natural Selection has been the main but

not exclusive means of modification,




VARIATION UNDER DOMESTICATION,.

CHAPTER

WHaHEN we look to the individuals of the same vanety or
'*l'.i'l-\..!i'i--l_'n' -'.'I onr III'|I r 1 '-"\:.'.-'-l J-E..IIZIH fl '| animals,
one of the fir which strikes us, is, thi
generally differ much more from each other, than do t
individuals of any one species or variety iIn a state
nature. Vyhen -u..-- reflect on the wvast ~'__:'-.-'I'-itl'- of the
‘.'_.-!:Iiatw and ammals which have been cultivated,
which have varied '.:.i'.!':‘h:' all ages under the mo
-]|',I'--:'. nt climates al Iy treatment, |l think we are drnven
to conclude that Ilii.- OTERLer ".ill'i.'.i' I||1‘-. *- =i'|!|--!.'-. due to
our domestic pro luctions having been raised under con-
ditions of life not so uniform as, and somewhat different
|IT'--'||,1]'.I--|-'.--'-'-]:i-'-ll the I arent |'-- have been -"x|---*--'-|

under nature There 18, also, 1 think, some |-1.'-=||'.||i'ifl_'~

in the view propounded by Andrew

\;4:'i.-:|.,i';|.'._ A% be |-';|'I|I'-. -"-Z|::-'|'1|--! ‘-'.i[|1 EXCESS |I'-II "
It seems j-.r.-[!'l'-. clear that I-I'_:'_'.Il:il' bemngs must be ex-
posed ||l:|'§:|.-_r several generations to the new con litions
of life to canse any appr iable amount of variation ;
and that when the organisation has once begun to vary,

it generally continues to vary for many generations.




YARIATION CHAP, I,

No ease 18 on record of a variable being ceasine to be
variable under enltivation. Our oldest enltivated plants,
such as wheat, still often _'.'i--!.| new varieties : our oldest
domesticated animals are still s-:1|-.-:||.1-- of rapid improve-
ment or modification.

['; |I.I~ |-.-|-:| '|i.-~|"li1.|'-| fal '-'-]I.'IT |l|'|':.||:il ot |i|'l- the causes
of vamability, whatever Iil:-_‘. may be, ._j--l_--|';|::_'. act -
whether during the |.|="].x or late period of development
of the embrvo. or at the instant of o I.-'-'||1.f.|"|. (i '!!.:-l'll.‘l'
St. Hilaire's ¢ X riments show that un
of the .!.|}.|-_1..~ causes monstrosities ;
cannot be ---!-:||':|1f'-| | v
from mere variations.

Suspect hat the mo mt cause of ‘-'::"i.llli...!_'- ITAaY

|"' .'Ii|!'i.-ll1'I| W 1ne ."!I:!!' 1l li lemale rej i"--illl'|i'-l'

elements having been affected |l|'in"' to the act of con-
cention, several ressons make me beliove in this: but
ot which confine-
] I"!'."Il-
system ; ] ' v far mor
ceptible than ai v other part of the organisation, to
the action of anny |'|.:|'|_"|' in the o nditions of :;I'--, No-
thine 18 more BASY than to tame an animal, and few
things more difficult than to get it to breed freely under
ement, even in the many cases when the male and
I MMNIGe, Hlm ‘.!I:II.:I\.' '.-‘|;'||..||=- there are \.u':| I| |,|,i1_]
not breed, thougeh living long under not Very c
finement in their native country! This is
;!I11'i:'=lilc-|i 'i--'.ifi:.'u'-':i Imstnetgs : |-,|I |--'.\ mMany cultivate
ints -||~1-l:|_\ the utmost vigour, and yel 1.'.||'|'L'_~ or Néver
sear | In some few such cases it has been found Ol
Lhat Very triflin F l'i..lll_-- g, ench as a httle more or less
water at some |=;|:Ii-'|:i;||']u riod of growth, will determine
whether or not the |-|!|]|1 geta a seed. Il cannot here

T

enter on the |'-'}|Ill'j'- 'l"'..I||- Wilch 1 |.:I'~"




UNDER DOMESTICATION,

this curious subject; but to show how singular the laws
are which determine the reproduction of animals under
confinement, 1 may just mention that carnivorous animals.
even from the tropics, breed in this country pretty

Iraedy 111 |-I' confinement. with rl:l_ :\"'l'I-:'f'I |I|I '|_i|:-'

[Il.';"l'lil'_"_'--l']"- or }”'-|I' r..lli_,:l". : ‘.".||- TEas. ".:.",'li'\lnl'n.]]-.. .!_-i:-'|la.;

with the raresi "i""iﬂi--i.-. II\ aver |:|I\-, tertile eces,

11.II._". -"\.--.’i y | |;|:i'|-' .:|.'|'w.|' ||||”|-_‘| |;1‘_-.[-],_1|- warthl ag iII rI_.-

Bame exact condition as in the most sterils hvhbrids,

When, on the one hand, we see domesticated .::‘n'::;;.lﬁ

and plants, though often weak and sickly, vet breedi

quite ,~'_.-,.,.|..l under confinement : and '~'-:|-I-3|_.|.1_| e -

hand, we see

state of nature, perfectly tamed, |:;f~|is...li.

(of which I counld give numerous instances),

their |'..l:'|-.|!;;. m so seriouslv affec

E"l""'l‘-l-: a i { 111 :||'Ii'|_:', Wil

Hf”'"’"“'l at this s m, when it does act under

inement, acting not quite regularly, and producing off-

spring not perfectly like their parents or variable, :
I"~|I!| g hoo | to be the bane if h ':'-:'ii]!1'li'-';

but on this view we ows variability to

which inl'nrf:;.--

rabhbit
helr repro-
will some
tication or

|" 3'| le" :i.lll'”_"- more fl..l1|

1ld I-~I.I1 he ;I-'..-n of * S i :r.|:|,-,[.-.;"
ginele bud or ll.'T‘-l],

| sometimes YEry -]il.—

5 1T ¥ i % 3
HEsUmes a new and
T 1
aof the

B 3

It character from thi i the rest




10 VARIATION

Such buds can be propagats }'."" orafting, &
times |=_'~ seed, These “-]---I'-’.H'- are extren
nature, but far from rare under cultivation
case we see that the treatment of the parent
a bud or offset, and not the ovules or pollen.
n of most |.|'-.=| logrists that there 18 no
o between a bud and an ovule in their
formation : so that, 11 s
: lew, that '-.le'iilli'iiﬂ_'- ITLAY be
the ovules or pollen, or to both,
| the treatment of the pare 1t ||."ill!' 10 the act
[hese cases anvhow show th 1641
connected, as some authors hi
et of peneration.
fruit, and the young

considerably from each
;

and of inherntance : for -|i:|~:. the action of

been direct, if any of the young had varied
aried in the same manner. :
case of any variation, we
action of heat, moisture, light
Iy impression 18, that

Vi ||_||1._ || A




-ii:'- 't action --II 1:-,,_- l'-l:l-!i'_Z--‘.|- ] |

K174
kinds
thickness of fur
Habit
of flowering with _|-:.||:1- when transyx
to another. In

for mstance, I find in the «

of I!Il VITLLT Wi

arison with the state

in other countries, is another instance

L=, Not & ~i!:_-'=:- domestic :|!.i'::;|| CaAn

which has not in some countrv drooping ears
"’."-Ir-ll! ||"" SOOI |

{ the

Inatn

Tweong

i‘.l»'!,|:,..-q.

work on this sul oad believe

are almost alwavs .I""=:;i-'.|:"'| by an elongats

Some instances of correlation are quite whimsical ;
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cats with blue eves are invariably deaf : colour and con-
gtitutional I:n--'.||::||‘i!i s go together, of which many
|'--!||;:!I-_.|;-._-' CASES D I|| ||:- i1 AMONCSE § '.i.':l::..* .IIZ'|

Tl L1
L LERLE LS,
i

oured indi _
s have i!|||-= rfect teeth:
ired :,-..::||:|§- are .|t|‘| to have, as 18 asserted,

|.--Hi=‘i l"' ns Wi

thielr outer ts €8 ;

el, And §|.-|--- with

on s&alactinge, and -'|.|

will almost certan |'-. IO
parts of the structure, owing to
|:|".' 8 O '|| & --‘.'I'-'|:|:|--‘| 0l CTOWLI.

]'Il L - il '-:-I'i"li'-. -||iif" L |-.I OW I,

nstitution m wiich the val LR

differ shightly from each other, |

i1 Seems Lo have Lo




ER DOMESTICATION,

s not unfrequently, and we see it i
we cannot tell whether
""li'__'-i-.:-!.Z CRalsE -LE|:'_' 11 i" 1! A
st individuals, Appare !.II} X POsH d to the same
|

I-'|.'|I-'I'-:I'~. aily yel'y I'mlc (o

EVIATION;, dAue 10 SO exXiraor-

combinat: - circumstances, appears in the
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non-inherit

|:ill' W=
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14 VARIATION

not be otherwise: thus the inherited peculiarities in the
horns of cattle econld appear |‘- in the ll‘.'|-|l:i'l_! when
nearly mature ; peculiarities in the silkworm are known
to appear af the corre S onding cate i'E-i“:.i' or
|:il| |:I'."I-iililll1. -!im ases and some othe
believe that the rule has a wider exte
' 13 [ ;.!‘:-'rl;ll'l':lf reason '-'-.!:I'-L
pear at any ]-.lHi:'II|;:." age, yet
) appear m the -.-!_'l': ring at the san
it first appeared in the
of the highest i
f-E'l'!u!-i'j----,- gY.
fined to the first appearance
Its primary cause
or male eleme

1 - ;
 'TOSSEe] O !'\-||!'|: r

that our domestic varieties.

;I'.a-ll;.li:} but I'-'!'"..|i:'|i_'\. revert 1n char

"-Il‘h e ||"..|'.-' 11 |:.':,,"- .!-|'| Il
. :
Irawn Irom domestic e

il: Vil




UNDER DOMESTICATION. 1o

=i!;_‘_f]|- 1,;:-i.-T_-.,' should be turned loose in its new home.
MNevertheless. as our varieties |---!'1.:‘.|:|:-. do -'-':|-i:-!.;|||.'-.
revert in some of their characters to ancestral forms, 1t
» not improbable, that 1f we could succeed m

were 1o enltivate, -!‘.Hi‘.u_; many generd-

v geveral races, for instance, of the eabbage, In

Vi I". poor || || "'|| CASe, |.-".\- VEr, SOINe | flect '--l-'.Jl.'l
|:.|'\-:' KN} ba .|I1!'|- uted to the llir'-'-'f action of the poor

181 ‘_i_--\.' W -I;iu' 10 a |.||':'| extent, or even "-'-.:I' ||'-.

revert to the wild aboriginal stock. Whether or not the

experiment would suceeed, 18 not of great importance
for our line of ' '
the eonditions of life are el
that our domestic varneties manifested a strong ti naency
to reversion,—ths . B0 l0se Tneir :|-'-||ii!'--: characters,
onditions, and whilst kept
free intercrossing maght
any slicht deviations of
nt that we conld deduce

tic varieties 1In




16 VARIATION

olten |.:|'-l- fl Hll.':ll"x'-|.:|! monstrons
| meéean, that, :.'.IJI:-I:;"l diffi ringe

h r, and fr m the other species of the same

oenus, In several irilimg respects, the n diier 1In an

extreme degree In some e part. both when -'.-'_|;-.||'--i
i &) |'*-]"': ' el ':I|'-:"'l

111 nature 1o '.'.l.l:'!.

]
the same

his must be .':|||||i1|| d. 1

aomestic rares.
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18 VARIATION

|||- onur |1|-!|||--:'|-|' ;,'I'nill:;:L|-' |~.. !|E|:|1 Wi |i1||1 i]L ”I-" TSt
:I'!Il'i!-I.T !'I'I'III'I|*~'. monra t'-|-+-|'i,',-:|:». o1 1]||' Monuments ur'
i'::.‘.'t'[ﬂ- much divi T-if:-. in the breeds: and that some of
the I-I'l'l'tl*-» |'|Il*-5-.'|_‘- I"eS6T] |-|--, ]---T]L;||l-¢ are identical ‘.‘-.il]l,
those still existing. Even if this latter fact were
found more H-'I'I-:'I]Ix and generally true than seems
0 me 1o ba the (A&, 1.'-.!|,|_f does it ghow, bt T||.|| BSOS
of our breeds originated there, four or five thousand
vears ago? DBut Mr. Horner's researches have ren-
obable '!!|.|I TTAT -il'..|i|'2.--‘.|l|_"-'

'f'.l'l'lll 1T I S0mMmé l||"__",'|-|' |
b i

civilized to have manufactured pottery existed in the

valley of the Nile tharteen or fourteen thonsand VEears aoro

.':I:|| '-'-|.ll '-'.i” l'l'1"|--i;-l I---~.|_‘-. ||- W ||-"|_:_' b 1OTe 1 |u'--' .||i_-'i'--‘|5

['-".'I- (I8, BAVAres, |.|w' 2::- za of I|.i|-|'|';| ‘:\l tll or AUs-
1I'.||i':, who ["--=: 28 A S !:|E-l|--‘||l-.-r{|' 13- &, IAY not have
existed m Egypt?

The whaole "“l',i""1 must, 1 think, remain Yagnme ;
neverthelsss, 1 may, without here l']|1-'|'i:|_;" on any
details, state that, from ;-'!l_'l'.||-|5i-'-:f and other con-
siderations, I think i1t highly probable that our domestic
dogs have descended from several wild species. In
regard to .=~-||-'|-!= and goats 1 can form no |-]-i|ii- Ii.
should think, from facts communicated to me .i.".
|:|*. th, on the habits, voice, and congtitution, &e., of
|.1|||-|...! Indian cattle, that these had descended from
a different aboriginal stock from our FEuropean e
and several :'=-r:|_:---I- I |II b |I Vi '::l.'.1 I| 286
have had more than one wild ['.I]‘l".l'.. With respect
lII-I'H-E'H. {rom reasons "-'I|||I]'. | cannot _'__"i".1' ]I-.'I'I'. | am
ef-,-|;|-11'11'l|_'-. inclined to |'!'|i\-'n-.', in ||||]u--.£.fi|-':| to several
authors, that all the races have descended from one
wild stock., Mr. Blyth, whose opinion, from his large
and varied stores of knowledge, I should value more

of almost any one, thinks that all the hreeds

]---|l|1|','» have |.;'...-|-f-||||[ from the common wild
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Indian fowl (Gallus bankiva). In rerard to ducks and
rabbits, the breeds of which differ considerably from
each other in structure, I do not doubt that they all
have descended from the common wild duck and rabbit.

The doctrine of the origin of our several domestic
races from several aboriginal stocks, has been carried to
an absurd extreme ]I‘n some authors. 'l |-‘- believe that
every race which breeds true, let the distinetive cha-
racters be 8Yer Bo .=':i';_-'|.r. ]|.'L- |,;||} its wald El'n1c-l_'-.||".
At this rate 11!H-I'r' must have existed at least a seore of
=|-|'|'i| 8 of ‘.*.ii-l cattle, as many :~|1|-|'|-, and several rOaLs
in Europe alone, and several even within Great Britain.

Une author ]"'.I:-I"ul.'w [].:II [|i|-|"|- |'--|'||.e'|':_1.' existed 1n

(areat Britain el ven wild -Fn--'::l'-' ||f.'-]|:'|'g':l & cuhiar to 1t !

When we bear in mind that Britain has now hardly one

peculiar mammal, and France but few distinet from those
|||' [ial'i.|:4"_|_1.' ;|:|-i -:'n-‘_|'n'|'.=---1:_‘n'. ;||.|| g0 with ]il;!-;_‘i;!'_'-.'.
?“|-:-._'I|, &c., but that each of these |~i‘.|_:_"||l-:.'|:-' POSSEREEs
several |=l'-.':1.1li42' breeds of cattle, :-i.'l'1-|l. we., we must
admit that many domestic breeds have originated in
Kurope; for whence could they have been derived, as
these several countries do not posSsess a number of
peculiar species as distinet parent-stocks? So it is in
India. Fiven in the case of the domestic ||-=_55'= of the
whole world, which I fully admit have probably de-
scended from several wild ~|H--'1-r'.=-. |l cannot doubt that
there has be N an Immense amount of I‘||1Ix] VArlA-
1ill||. W ho can beheve that animals |=r|'-. EI'I':--"..|I|-|iI|_;_f
the Italian greyhound, the bloodhound, the bull-dog,
or Blenheim spaniel, &c.—so unlike all wild Canidse
—aover existed freely in a gtate of natare? It has

1

L |-fl'!| il:-:-l'. j UL Y ~i|i|| [|E;|| :||J Olr races -:-[k |]c-.;_".- |.:I'~"
|I!'|'_'| ]._||-i_||:'|'|| ||'., ||||- |'|'-_:-u—i||;f |||. H |I|-'l,'o, ;||--.-|'|-;_’i.|<'.']
specles ; ||'_j: ||I|. r']'ll'\-'\-if|:-_" We Can et ||E|]1|' 1.1-r'lllh In 20me

degree mtermediate between their parents ; and if we
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account for Iur s '-.:-I'.'I| ||- mescie
we must admit the !'.:|'||;.-_*-

e |
1OTTINE, A8 the

&c., In the

T s .
maxing distinet
.I |'||'|.'| L
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astomishing,

short-faced tumbler,
Arrier,
-'Ii!-';l'.éxl.:-'-!l' }I]I']II the won

LT |i|.|I--l -»_i-.i:l Dot I].|--

:--'- '_"-"I.I||'|. ':"il:.l'l"ll o
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_-\._||'|'_;| YViETL
r with

¥ AL

A= 1-TET"
1 .

apertures in the sternum

lll'___j"ll"' C-!.lJi'-l LR e .:i.ll R F
11I:' Lare ]-":
Z.Il Il"

':Il '-.';E:lf!:-

on the toes, thi -:."-.'ll-':li..-'llil of skin between th

are all pomnts of structure which are variable. 1The
! §

g . .
AL which the 1;-"I'E"I'I ‘.-|!I:I|:|'_"' 19 .'|l'-||'.I'I'|'-' {
] Tk | L | 1
down with which the nestling
v and size of
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DOMESTIC PIGEONS, vty

the English carrier, the short-faced tumbler, the runt.

¢ barb, pouter, and fantail in the same genus: more
jally as in each of these breeds several truly-
rited sub-breeds, or species as he might have called
1I:I"!I:. could be shown I'Ii'l.,
GGreat as the differences are between the breeds of
|Ii-:'|- ins, [ am f .'_' convineed that the common --i-i‘|_-:.l; of
' |.n1n-4}1 Lhat
1reom (Clolnmba
L "'_“:.||'..'|:.":|| FACES O S1D-8
other m the most trifling respects. As
reasons which have led me to this belief

oree applicable in other cases, I will here

4 * 4] I T = i .
hem. If the several breeds are not Yaretles,

| Ave ol |='!'-.-I'|'I lll':'. || I Tl_l' !:l-'}-.-]-l-:fl"':h rl.l'_'l must

-|.-|--i fromm at least seven or |’ .|---I'i,:'i‘.|~!

tor 1t 18 1mpossible to make the present domestic

breeds by the crossing of any lesser number: how, for
mstance, could a pouter be produced by ecrossing two
breeds unle it the parent-stocks possessed the
- The -;]]-lnm--l .L|---:i:'il.:||
Stocks must all have been rock-pigeons, that is,
breeding or willingly perching on trees. But besides
{ . |I‘J

'-|---_-I':l|'-'l..".|| _HI'.l""J" cles, only two or
three othe I'.--:--'l'i-'- --1'I'---'|1-|-i\_"|' 18 are known » and these
]““-" not anv ol the -'!l:il'.|-'1-"!'=- --r'1!|-- |||-‘.||---~Ii-' |-]--='-i-1.

Hence the supposed aborgmal stocks must either still
| 2 -

EX1sd in the countries where tl &Y wWere orgil :Il!." 11
ticat {1, and yel be unknown to ornithologi
considering their size, habits, and remarkabls

Seems very improbable ; * they must
extinet in the wild state. ut birds breeding on

|"i:""'- and good fliers, are |I||-. to be exterminated ;
andl i|,-- COTIMOn |'.--.'|w-[ I_ wOn, Hl.i-'!l :'I.'I" 1]I-' same !I.I:‘ i1‘-

With the domestic breeds, has not been exterminated
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ets, or on the

'\-|||"l:"|'- il || 1"|":;;i‘:"|.|-,,|_||' ATl | 3 3 '-::!,:l--""-: || =

termination of so IMAany i [, ; '.':.Ii:.-.*' |:ijlli1"‘
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DOMESTIC PIGEONS,
regard to the
0 |:=i-:.--|';|1:|':|. The
g whte rmmp (the Indian sub-
'“'r;""" ' intermedia of Strickland, having it blush) :
the tail has a terminal dark bar, with the
Onter

|I.'i".| LW LELC B Ars * SO0Me SeImMi=No0mes

SOTNe ;|I-|-.‘::'||:‘.._'. |'|I.|'-. 1.'-..|-| |-:--'-E- Ly

W0 |'-|-..' :‘. HEN i (B W LLLLY & I'i!' || | redd "-"\-l-i.

SEYErrA |

T toE

=,

Il1.[||-'-.'|:;- la r"\-ll'.\._iijl"ul

breeds, taking thoroug

rump,
white-edeed tail-feathers, as any wild rocl

can understand these facts, on the we

el

T stral characters,
nded from the
must make

improbable supp sitions.

Tl-" geveral E:|;,|-_,|:|-| :|.:|-.li_'5...:l

““Il I!l-"-l':"'l :le" e I "Ik-ll:‘:ll'.
existing species is thus coloured

s breed there mirnt D

VEr'y same colours and IMATKINGS,




Zh DHOMESTIC PIGEONS.

that each breed. even thi pur a1, has within a dozer
at most. within a score of renerations, been crossed

ii.-1-..-'i1_||i:---.-||: [ sav within a dozen or twenty genera-

E|-|-:|~:_ for wo |-;‘.|:-'-'- of no far -'-li:!|.'-'||;|li-'i2;-_" Lhe |'|I|
T|5;|1 t child ever reverts to some 18 ANCEsLOrT, rémoy il

eregater number of rene rations. In a i:|'--|-:1 which

|'l.‘-.' i
||;|.. e L ¢TI -»-u-|| [ :!|'.. oncea ‘-'.i".!l some distinet br ' wne
1_--‘,|-i TMCY U0 T '.--:'=i--]; to anv character demved from *-'.Ii'}l
eross will naturally become less and less, as 1n each sue-
ceeding peneration there will be less of the foreign bl

|"-1T when there has been no cross "-'-i‘l‘:' it lli*!i'l".. i-"--—--l_
and there 13 a tendeney 1n both |:';|I'- nits ™ revert to a
character, which has been lost during some former gFene-
ration, this tendeney, for all that we can

CONITary, Imay be transmitted undiminished

nite l:']:ll]ll'l' l'-|I ;_""I,l'i',':| illl..:-. J iLI S0 TWO 'I.i*'l INCT Ci

often confounded in treatises on mherntance.

Lastly, the :ll'-.}ll'ilL or 1.|--I.I'_‘I'l':'- from between all the
domestic breeds of pigeons are perfectly fertile. I can
State thas I':':-|.1 |... OWI |:|-=! |--.;|‘_:'..;|-. ]-i.I'EHHIJ_‘n' ]||;|.],
on the most distinet breeds. Now, 1t 18 ditheult, per-
]1;||-= ir|||-- gsible, to ]-:'i:‘n:;_f forward one case of the '.'uj-. rid
|||'|-|-!'i|;-___f of two anmimals el f.-'-':.s,.'-I'---.-."r--'--:‘ being themselves

perfectly fertile. Some authors believe that longr-con-

Ti!li'l-'|| cdlomi H?.I-l':J‘...lln l-iii:lill::'.rw this gtronec ti nde v to

from the history of the dog I think there is
BOMmMe |'."l'!-:I|l:iI|". iil r::;l'- |.'-.|'I'l'i l'*—E*—.

closely related together, thoueh 1t

single exp riment. But to extend

far as to -».||-I;|,..._|_ :l'.:|1 "'“'I'i"". i l"'i;fil.\[il:ﬁ- s |||""|

I
as carners, tumblers, pouters, and fantails now

should yield offspring perfectly fertile, éni

me rash 1 the extreme.

" ] | | ] : " i .
] rOm these SeVeril r'eéasons, namely, T II:||I "|I:J|'I||'|'L

of man having formerly got seven or eight supposed

e
. i




DOMESTIC PIGEONE.

species of pigeons to breed freely under domestication ;
”I‘-'H" H]iil}-llﬂ----i .-|Hl".- - ]ll'ill'_':' -|I:i';f' '!:.'ﬁ‘.r-'-'-r'- iII b | '-'Il
state, and their |!--.---‘.!|i!|.;:' nowhere feral; these Hg,ll'-'l-"*n
i'-'l'\-:“Lf' Very abnormal characters m certain resp 18, A8
l'-:l.‘.]-.l]':.uJ with all :-1i;--1.'I'--]::.'r.ll-i-|'t-, l|!--:;-__fj'| g0 hike 1n
most other respeects to the rock-pigeon ; the blue colour
and various marks occasionally appearing in all the
breeds, both when kept pure and when crossed; the
.'|||-!|_:_"]':| --I'::-«]-i'fl'.' l

being |---|':--".f_\ fertile ;—from these
geveral MeAsOns, [il]{l':| 1|--_:'--'Ii|-"'_ l can feel no -|--';|-1 I]:;|'I
all our domestic breeds have descended from the Co-
]'I.'II]-.I |j‘.|:| 'L'-i-!:'l i1- '__'-'II'__'.":J::'-l.;l'.Il =II|--=CJ"'I'i' -

In favour of this view, I may add, 1i.'-1'i.'f. that C. livia,
or the ]"'|'|-i-|-i__'l- n, has been found 1':||-.:||]| of domestica-
tion in |'.'||'n|-—- and in India ; and that it agrees in habits
and m a great number of ]n-i|..'~ of structure with all
the 4.:- mestice ||,"|---|]=-', ?‘;-'I'-'In.."_'-.. :|]'I-!| -".-.:'5' an ]..]I_;_['lihil
carrier or short-faced tumbler differs immensely in cer-
tain l'::l.'.'."-':""|‘.'|"'~ from the ]-,.,-L{_].:'L-,.,,1|‘ I'-.'|'1 |-_‘L' I-'E'i|-.|."il:'_r
the several sub-breeds of these breeds, more --n||---'|:4i.:.:.
those bronght from distant countries. we ecan make an

:||I|'.----1 Dertect Si ries between the extremes of SIrmcture.

Il.l.il"|..'_‘-.T|.|'-l' characters which are 1 |.:i|||l*-. distinetive of

each |'l|-:'l"|. for mstance 1]|-' wattle :I‘.I'!. |-.-‘.|;"1|; il 4-"'F;Iri

of the carrier, the shortness of that of the tumbler, and
the number of tail-feathers 1 the fantail, are 1 each
I'J'l"'ll. l‘:||i1|!'IE11!I'- variable * and the --}.]-:.lla:ﬁi- n of thas
1Iil"f 'Lll be -.-|l‘~i--"1*- when we come to treat of :--'IJ""Iix-I.-.
|"H.l*.1'i:|_x. pigeons have been watched, and tended with
the utmost care, and loved |-_1.' IMAnY pe |II 1 ..'IJ'P'\ have
been domesticated for thousands of years in several
quarters of the world ; the earliest known record of
pigeons is in the fifth HKgyptian dynasty, about 3000 B.C.,
88 was pointed out to me by Professor Lepsius; but
Mr, Birch informs me that I'i-:_"l."-'“?“ are given 1n a hll
C &
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their !"'I.,""':Iljni race,”
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' or poultry, or
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ol BELECTION BY MAN., CHaPF. 1.

18 that we see m them ;|4E;|]-E;|Iil-r'., not indeed to Il."'
.'I|ii.':|:|i.- or 1 |;4':|1I.-' oWl _’l-l--|. but to ‘||:|I|.-= ns& Or !lll:-'l'u'.
SOTe 1.:.5"';|'.E|"|- Ii‘-".'.i'.l L0 |iE|I. ||:|'-l' |".‘I'|l;||-:.l‘- ;|‘:i~l'l1
-ﬁ1]-il:|--||';.1._ (T ||_l. onea ~T:-||; ]|_;L|-_'-. i:-:1n.‘:f-|-—. for i!l-»I.lIll'l'.
believe that the fuller’s teazle, with its hooks, which

CRII b I'EI'«.||||-E. i‘='-. ANY 1II"'='-!I.'Il'|iI'iJ} -'-'|-|!'i‘-:=-l.l'-'. 15

only a variety of the wild |Pi't==;u'l:-! and this amount of

l'l.—.lll'_'-' 1:::|_-. ||:|'.L-- ~:]|.:-1Ir':|ll'.. .II'iHI 11 i]l a H-'-"'.IIE':_'_".

has pr !-:.!-'_1. been with the '|i.l:|*~|'i‘. dog ;

|'\.|3II"-" Il TD |.:_-'.|- i.l--'l'. I| case ‘.xi'll. l|.-' an

'-'||,-":| we compare Ti||' ll!':'ll'l-l.l"l'”' anidl

droms -|;|."_'~ Al VArious breed

either for cultivated land or mountain pasture,

wool of one breed ar & TIIrT g, and that

another breed for

the many brees

different WAYSE ;

pertinacious in battle, with

B0, -.*..f!. eV .‘!.l«lila.:

git, and with the bantam ¢ Il and ||"_!f-III':I when

we compare the host of agricultural, l'|:|il:;.:'_'-. orchard,

and flower-carden races of ;:-i::llh_ most useful to man at
erent seasons and for different purposes, or so beau-

tiful m his eyes, we must, [ think, look further than to

merse '.;|;i,:|-i||’.?._ 1'."'.- CRNNOT =-"-I|-il---l' 1|.;|: all the |-T|'|'|i-=

Were ~'.;-i-i--||:_"~ produced as perfect and as useful as w

now see them: ji|'|"l-i. iil -<-u'l':|] CHASEs, W l;n-:l.-. 1I!i.|1

1|.i- has not been their | i:-1|-t'_'n'_ The |~.|'~'. 15 !|:.|'|I~ [-m--]'

of accumulative selection : nature gives successive varia-

mMan adds them ap in cs rtain directions us ful to
1

In this sense he Ay be said to make for himself
wer of this ]I'II||I of selection 18 no {
|r 15 certain that se ".»-1';|! of our r;|j|_..:|,-

- ATen within a -ii;__’:.-' ]i‘..l'[i!Hl'L :||-|.ii"§:-|J to




SELECTION BY MAN, o1

extent some breeds of cattle and sheep, In
':._*. to realise what they have done, it is almost
cessary fo read several of the many treatises devoted
to this subject, and to inspect the animals. Breeders
?Iilll:rli.'.'.i::'. n|---.|I\. of an iI!I:IZ.Z!-..." ":"_.I:.i=:1:'i--l: a8 BOImneg-
I|.i:|-__' ::l_i?- Pla tic, which E!;r-_'\. can model almost as |'-.
|:I|l".--". I[ || -I.'-;|I'l- ]-I.I' -|II--:"'I.II‘.|:-'|'--||= E-.l.v;u':-,a
to this effect fron |I_i||- comij etent a H:Il-l'i-'il"-_ Yo 181t
who was probably better a quainted with the works of
agriculturists than almost any oth Inl
was himself a ve _:' of an animal, 5]
the Fl'il;-'i!-f-' of selection as “that which enables
agriculturist, . y tl '
flock, but to change it altogether. t 18 the

Wand, by means of '-'-]..i '!I " Nay Silimnmmon i1|1-- I‘u Wi

CYVel LTI -'-:.'i T1hE I:||] |.l' I.l!--.l.-ul'-h,“ I,lll'll b 0 00T .‘"-I

a o e i L 1 1 ¥ J 1
SPEakino of what breeders have dona for sheoy

“It would seem as if they had chalked out upon a wall
a form |-:'I'."-'-'1 n 1 If, and then had _'_'i\l n it existence.”
That most skilful eder, Sir John Sebright, used to
say, with r ) pigeons, that “he would produd
any riven feather in thre years, but 1t would take him
81X years to obtain head and beak.,” In Sax my the im-
portance of the principle of selection in regard to merino
:-\"'la"'li.' 18 80 |ii.||.'|. recognised, that men follow it
trade - the -»|_|---|| are }-!:n'---| on a table and are

like picture by a connoisseur ; this is done three t

at intervals of n and the sheep are each tin
marked and classed, so that the VETY Lest may nltimately
be selected for breedine.

What Engli breeders have actually effected is
proved by the enormous prices given for animals with a
good pedigree; and these have now been exported
i||:|:---1 every quarter { the world., Thi ].f'IIJII'!-"-"i.!-' nt 1s

i

l'_‘- no means generally due to crossing different breeds ;
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AMOnost
And when a cross has been made,
far more indispensable even than in erdinary cases.
selection consisted |..--|-.-i_1. n »u;:;ﬂ.lTiI * B0IMe VETY dis-
' '~.!I'i-"1_'-'. and breeding .

rom it, the principle would

¥
1
bvious as hardly to be worth notice ; but 1ts 1m-

effect produced by the
SNCCes 17 y gele-

-];||t| ||'l\. Ll

but the var:

SUPpPOSes that our choicest
duced by a s
W have

exact




METHODICAL SELECTION.

kind of selection is, in fact, also followed ; for !--=|"i.-,“' any

- , . N :
ona '--|-----» a8 10 allDw |.I=- WOTsT animals 1o breed.

|-|.|2|'*-. there 18 another means ol observy-

';::|.|!:,1- | effects of selection—mnami |I\. L_\

comparimng the diversity of flowers in the different vare-

ties of the e species in the flower-garden ; the |'~l'~l1"~
of leaves, pods, or tubers, or whatever part 18 valued, in

the kitchen-carden, 1n COMPATrISOon W ith the flowers of the

and the :.:w--]"-i|_'- of frmt of the same

d, 1n -"-‘.|.|-;|"i-- n with the leaves and
e set of varieties. See how different
:';l.'-]-.!,_f-' Are. ;|!:-:. I!i"'\'- 1'MI|"-I|.-']I'1. u..ilx-'

Li .II:!I.n' 1|Zl' ;ll"-"-' s Ol ‘-:I" NEArtscase are,

I_.I whae 1 "_

Wil I'!I :-»!: !
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barbarous periods of English history choice animals were
often imported, and laws were l'“"i to prevent their

1
|
i

exportation: the destruction of horses under a certain
-,i;.{!' Wils |||'-|-:'<'|], .[|'_-| this Ay be I'-.Il.i:ill‘:'-| L '|
“roguing " of plants by nurserymen. The principle of
selection I find distinetly given in an ancient Chinese
|'|i"_‘l":"|':!";.ii|. Jx|-. 1 1':_|--- Are ];-...-l -lul'.'.'h ]-_k SOIMe “{
the Homan classical writers. From passages in (renesis,
it 18 clear that the colour of domestic animals was at that
early period attended to. Savages now sometimes cross

dogs with wild canine animals, to improve the
breed, and the 3 .':-I'.'||-'|'|_'-. did so, as is attested |' passages
In Pliny. The savages in South Africa match their

II,I'.'III;:'1I|1 l';,:',',-,:' ||1. |'--I||I|'|'_ s ':EII SOOI --l- Tl'_:' I'j*—-,l.-ill:.!l',".,

. [\ i.l.l_"ﬂ-'..-'| ' BNOWS !|--‘-'. RN || ;f-'-ll=]
ire valued ]-_'- the negroes ol the in-

1--."i- r of Africg ho have not associated with Enan peans,
Some of these fac o not show actual selection, but
Tl"'."‘ hov hat the breedn " domestic .
carefully attende to in ancient times,
attended
have bes
breedi
B II]"-i- 11
1'|.I the presen me, eminent \
thodical selection, with a distinet o '.i"' t1n 1.;'.-'-.:;, to mak
A INew =1|'.'_ 1 ¥ 11 0=10T '!'||. :1'-I|II I'illl' Lo :||l_‘w'.]||:::;' --_'w,i-l_'|_-_:-
in the country. ut, for our purpose, a kind of Sels
1i--|:, '-'.!.i-"n - -':|||| (1 | Tk |.-.'.
1 to possess and |
18 more ilu.;-|-|'|:|!|';,
:.._‘ |---5'|‘.--|'~ 1|-|‘.'|"|||x tries
| afterwards breeds from his own
T '-.'-.L.“--I or I"\. ctatio | I_-.-:-_

bread, Ne 1] pas | CAnmot




UNUONBSUIOUS SELECTION,

doubt that this process, continued during centuries,

- i 1 - i1 x
would mprove and modify any ]-r--n--!. I The SAme Way

s };:||{--t1.|-:?, llll||i!|-. i, |-'-. 1|'_i_- VEry Bame process,

c-:u]_\ carried on more I ?.'|---ii-'.L]]_‘n. dad '__"."n.|T|.x }|'.-.--|j1'.'~':
even during their own lifetimes, the forms and qualities
of their cattle. slow and insensible I':'I.'::_::" of this
lkhl'i ""'ii-'-i NEYer }' I"'-'--_"I.i*-"l] H“:."""' ;I-'.I.;|| I EASTITE-

ments or careful drawings of the breeds 1n e|-|l'~'.£-.|;

had been made long ago, which might serve for com-

parison. In some ecases, however, unchanged or buf
little changed individuals of the same breed may be found
in less eivilised districts, where the breed has been less
improved. There is reason to believe that King Charles’s
lel has been unconsciously modified to a large extent

v time of 1|..|l !||-||..||'-'.i|, T ||_'|1|'-. -':-_'|:in-'|- nt
authorities are convineed that the setter is directly derived
. *-|':I'.I;-'|. and has FI'.I.'-.||'I_'n been H:-l'n'-:j. :|!1|-:'|--:E
It 18 known that the English p inter has been

changed he entury, and in this

1

I. ] -5 I k- e o
y the |'||.||._" has. 1t 18 believed, been chietly eliected
:

crosses with the fox-hound :

he o y and
-..i" old
Mr. Borrow

itive dog

nt Arab stock, so

eonlations for the Goodwo wl Races,

'\-'--'i__:in'- ]!ll'_'l' CAarTy. | Tyh .""~|-|-_'|-'|-]'

and others have shown how the cattle of .| have
i:--'l--:n----'i 1N n--i._-!:‘. and 1n n-:ui'!_'w '||.|!-:|".1k.«"--l::_:-.ll""] with
the stoclk fi -|']|.--I"__1 Kept in this country. |"} L “'E':”.EI‘?-F

the accounts given in old F'i:'-'--l. treatises ol carriers




UNCONSCIOUS SELECTION.

and tumblers with these breeds as now existing 1n
I:I'I[HE'I'I_ ll.-“;,-. :|I:I| !’1-|'-|-:|_ wWe CAn, | 1.:|':|:|1. |'|| ‘: Lrace
the stages through which they have insensibly passed,

and come to differ so greatly from the r clk-pigeon.

11

Youatt gives an excellent illustration of the effects ol
a course of selection, which TNy be considered as un-
consciously followed, in so far that the breeders could
never have expected or even have wished to have pro-
|l:|--|'|5 [];.- I'I-ul;i[ which |-‘|-i:-'I| I::|‘.|L-"_."._ the ]I-| l 1 il
of two distinet straing. The two flocks of Leicester sheep
ki pt |1., Mr. Bu le'\ and Mr. Bureress, as Mr. Youatt re-
marks, “ have been par bred from the original stock of
Mr. Bakewell for |:|-1.x;|1'-]~ of :.'r':_~. Y ears. There 1 i
suspicion existing in the mind of any one at all
.|||.|i'.|-‘--|] with the subject that the owner of either of
them has deviated in any one instance from the pure
blood of Mr. Bakewell's flock, and VEL the difference
between 11!|: =]:---- |-‘- these two i ntlemen 1s
g0 oreat that t] have the appearance of being I|I|i.'-'
different varieties,”

If there exist SAVADER BD barbarous as never to think
of the inherited character of the I".'Ilﬁl-:'iw_- of ther

'|L||1'.|"-1il' .';!:i':l:li-n véel anvy one .:!.En ,|! |-,|!1:.' Wk’ =|~'--|'|:|

" ; : 3
10 them, Ior any .~'1=-----|.:.| purpose, we nld be

preserved during famines and other accidents. to which

BAVArES Are so |i';|'||'. .'.'I|'| -1‘|-':'| -']::-:--'--.ll.i:|:;||~. '.'.--|||-] '_j|:;h

cenerally leave more offspring than the inferior

go that in this case there would be a kind

acicion selbtios Gule-oh. < We deo Gis
animals even by the barbarians of Ti
their killing and devouring their old women, in times
h. as of less 'x-:lli"fi.”: l
e ;_f]':l-i.l:;|| pr
asional preservation

— 1
1T Tl
1211




CHar. | UNCONSCIOUE SELECTION. o

at :|i-'i|' first appearance as cl.i'-»1zlll'[ 1.:I'|'i"1i-:':'~. .!‘.n'E '-M]."ﬂl-:'l'
ur nor two or more =-|---f.'i"= or races have become
blended togrether ]I_'»' CTOSSING, may [l]i|§:|:_'~ be recogmizsed
I-|I ”u" i.I:-'I'-".'H:--i -i}'.l' :Jfl-i b .|I'.1_'-. 'l'u!'lil'l! WEe THOW S i!| [].l'
varieties of the heartsease, rose, pelargonium, dahlia, and

other plants, when compared with the older vameties or

with their ||.‘.'|'i.|-:-|-.--'|~i."-. No one 'n"':ll;-i ever exj ect 1o
oot a first-rate heartsease or dahlia from the seed of a
wild plant. No one would expect to ralse a first-rate
melting pear from the seed of the wild pear, though

he ||.:_f|l‘: sSnccead Irom A |-|--!' H--n-'.||I|'_’ oTOWINGE wild,
s

if i1t had come from

, parden-stock. The pear, thoug]

I".IE[i'::I'_:'Il iII '|3I"~:"i"i|'| 1i':|"". ill||'!'iI'|"~. ].T'"-IZ ll:l'li_"-l" 'El'-

:--'?"I|-.'i-|‘:|. to have been a fruit of Very 1 ferior

| ]..|1 ¢ BEET TR SUrprise « ressed 1n I:I--!"|I-".I..1.'::';

at the wonderful skill of g

such splendid results from such po

art, I ecannot doubt, has been =i|.|3 |

final result is concerned, has been followed almost
i'l-!:Hl'!-n.IH_‘-. It has consisted 1n :I!'-'-:l_'«.- cultivating
b« gt known ‘.;:!':--1_&', SOWIND 1t8 s ds,

better ‘.;lli--‘-lw- has chanced to apped

so onwards. DBut the gardeners of t

who cultivated he best pear 1]:1_‘-

thoueht what sple ndid fruit we should e:

owe our excellent fruit, in some small degre

:'l;ni| '.|--1I',E':|I.f'-. chosen and I reserved 1Ii|' best

th ¥y conuld ;!'|Il. where find.

A large amount of change m our cnltivated ‘:!.:I.Th.
”!I:-— -].--.* |'-L :'|;. NNCONSCL Ii*-lj. .:-'|'I;|;.ZJ:.:.--:._ 'X] !.Ii!::w. as
| '|,. v, the wi 1l-known tact. hat 1 ast number of
CSEs we cannot recofmnise, Al herefore do not know,
the wild parent-stocks of the plants which have been
]IIII'_"'n1 "Ii!'.:"-..""| :.|: Oonur i!-:‘.'.-'l' ;|1|=] !hi:-'.il-'ll _‘:ll"!"‘-lh.

If i has taken centunes or |;|,..||_-,||_|[~..--J'_\-,:-.||'- ] i'.i;l-l' Ve
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or ‘r:‘|1u!”l‘. most of onr ]ll..':.'lTa up 10 ”ll'i]']l'l‘l'-il nt standard
of usefulness to man, we can understand how it is that
neither Australia, the ':|l'-' of (Good ”t" nor any other
r'l'lfl-ll'.l inhabited :'-_‘- -].|:'r. uncivilised man, has afforded us
i -i:|_-_';||- ]-§:|:|1 worth -*l:iI:]:'.-, f[ 18 niov 1:'|:|1 these coun-
tries, 80 II]I i S I"II ot |\. il =1!';1‘.|:.'--l'!..ll.-‘-' " [t
the :1:'-Hl'f__’iil.'l| stocks of any us ful [-|.|1|:~'. but that the
native plants have not been improved by eontinued se-
lection up 10 A =I;|||||;1!'l| of '|---|':'|---‘.i-|||| -'4-‘||||;|!';|||||' with
that given to the ln|;|:|1= In countries :|1.|--f--‘.|1'.} civilised.

In 1'-'-_’:.'I'I| to the IE-".I'.-'*-~|i-' .;E:ilili:i-» .|{|'|': |' 111 -'j'\1|i*:"l
man, it should not be overlooked that they almost
always have to struggle for their own food, at least
during certain seasons. And in two countries very dif-
['-':'-"!l':]l'n circumstanced, individuals of the same Epecles,
having =|i_',;'i|.'=_\ different constitutions or structure, would
often succeed better in the one country than in the

other, and thus by a process of “natural selection,” as

will hereafter be more fully I-\i-;.lil.--lL two sub-breeds

might be formed. This, perhaps, partly explains wl
has been remarked ||_\ some authors,

varieties |«.-'|'1 "‘- BAVALES have more of

species than the varieties kept in civilised countries.

On the view here Fiven of the ;|||-I]I.['I-‘.'1;|I|1 part which
selection 1‘- man has |!1..e_"'-l d, it becomes at once obsy 10118,
how it 1s that our domestic races show -'i'l”j'[:"i' n in their
girmciare or 1n their habits to ||.--_'.|'a wants or fancies.

We can, 1 think, further understand

and r¢ atlv shight in internal parts oOr organs,
Man can hardly select, or only with much difficulty, any
deviation of structure I'I“""‘l'lil o guch ag 18 externy 11y

visible ; and eed he rarely cares for what is internal,

He can never act by selection, xcepting on variations
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'|'.|'_i-']| are first '_’i".'l':l Lo ]'IE'II] N B0Me hli;_ff‘ﬂ_ || e ]-_‘.‘
natire. No man would ever TI'I‘. to make a fantal, tall
he BAW A ‘!E'_"""I'. with a taal ||I"'|'I'|I'E""'I| m some shight de-
gree i:| AN unusnal manner, or a l|-|:|1|:' till he saw a
pigeon with a crop of somewhat unusual size; and the
INOTE .'-,!-I:--I'Il'l.;| oT I|I|I|-1|;|]. any -'|i;||'.|-';’c'|' was when 1t first

ared, the more L|~||'l| it wonld be to catech his atten-
tion. But to use such an expression as trying to make
a fantail, 1s, 1 have no doubt, iIn most cases, il-"-"]'i_‘- in-
COTTE0. The man who first selected a |-'._f-'-'_| with a
:'\li.'_r.ll.‘l.:rl. |:||'_‘_'-'!' taill never xl.l'l';J‘.ll-':. what the descendants
of that pigeon would become through long-continued,
]1;41‘1|I'. ,|:|~':-;|--.'i-::|:u ;||.|] E.-ZI'I'[]I'- ||,--"|..'|:--:.i-";|.. selection. Per-

]'.:Jln-» the parent bird of all fantails had only fourteen tail-

feathers somewhat ¢ “-]'-:LI:II-.'-|. like the present Java fantail,

 like individuals of other and distinet breeds, in which
88 many as sevi nteen tail-feathers have been counted.
Perhaps the first pouter-pigeon did not inflate its erop
much 1 LT than th turbit now does the upper |:|;II"[ of
its -:-_-u:lu-:|.-:__;'|;:x, ; hahat 1‘.]|i-';.| 18 l‘:iwl'r';'.i":---i |l.'~ all
1.i4'.|:'i-'l'-. AS 1L 18 1 one of the |l|-i.‘|'.-~ of the bree '|.

Nor let 1t : I|_--.|i'_']:1 that some oreal deviation of
structure would be necessary to catch the fancier's ey
he perceives extremely small differences, and it 18 in
illi!ii:m nature 1o value | 1y o I.'\- Ver -_|'| 11l
one’s own possession. Nor must the value which would
formerly be set on any slight differences in the individuals
of the ;;;j||-- gpecies, be I]Illj.:_"-'-] of ||". the value which
would now I set on them, after several breeds have
once fairly been established. Many slight differences
might, and indeed do now, arise amongst |';;’- ons, which
are rejected as faults or deviations from the standard of
perfection of each breed. The common goose has not
given rise 1o any marked varieties ; hence the [houlouse

and the common breed, which differ only in colour, that
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TioEt :'1!"fi1.|:;' of characters, ]i:|1.|- ]:II"]I'-. bee
s distinet at our ‘I--'.|]I|'_w -shows,

[ think these views further explain what has sometimes
been n 1i:'--| I.;|I:.-'].'m_ that we know I'.'-1?Ii| L about the
origin or history of any of our domestic breeds. DBut, in
fact, a breed, like a dialect of a language, car |:;||'-||I\ be
gaid to have had a definite origin. A mai
breeds from an individual with some
structure, or takes more care than usual n
best animals and thus improves them, and the
individuals sl -'-'.'.'. sprea | in the 1mmediats
hood. But as Ik-l 1!:|_'\ will |!'.2':;._

{rom ]---iil_" I".|.._'. *-|1‘- valu
be disregarded. When further improved
slow and gradual process, they will spread more 1
.!!.l| W || el Tecoo] 1sed as som |]|:'|:hr L|I el
able, and will then probably first receive

In semi-cavilised countries, with httle

and knowledge

)
= | b il Aas 1
1

value of the new sub-breed are once full

the £-~.i|-.-i|.‘.. “as I have called 1t, of unes

will :|'.u:1_*. 8 tend,—p -|'i..:‘| 8 more at one P«
another, as the breed mses or falls 1 tashion, |
more 1 one district than m another, according
gtate of civilisation of the mhabitants,—slo

the charact ristic features of the breed, wl

1 ]
mav e I-I;.’ the chance

a few words on the circumstances,

10 AN 8 oW I Ol -|-!|||;..|.‘

variahility 1s ._.}.-.|-.;_-h;_-t
the materials for selection

imdividual differences are 1
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with extreme care, to H'- i '|I'I-' accumulation
o ATNOTINT of modification 1 almost any l-!"-i]'l'-lq

.

direction. But as variations :||:||:i|'-'-‘.l.". nseful or Tl .Iﬂ.!._,r

I :I|-'.'-'~- OTLAN --'-':.-:--n;;'.!*.‘ rI_-- chance of tl

highest importance to succe
Marshall has remarked, with re
of Yorkshire, that * as 1-!|-_'-.
people, and are mostl
l.!i||-‘.'--'~---|_” {On the other
larce stocks of the sam
successful than
varieties. The keeping of a laree number of individual

species In any country requires that the spe

ced under favourable conditions of life,
EI'-"'.._‘- n that countrv. When the individual

gcles are scanty, all the mdividuals, whates
their gquality may be, will generally be allowed
and this will effe '1"..|||_'\. prev nt selection.
' .'.|i---|'l:!:.| | all, 1 |

nld ha
1 LA K e
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crossing with distinet species) those many admirable
varieties of the strawberry which have been raised
during the last thirty or fi rty years.

In the case of animals with separate sexes, I'.|-'i|:I:.'

€3 18 an 1mportant element ol sace

in preventis
in the formation of new races,—at least, in a coun

which '- ::.I"-.:=.|'-' -‘--|-|.L wl ‘-'~i||=. *."l:'l-'l' Tacas, In this

Spect 'l="|'-~:J:'='I of the land |l|:|_'w a part Wandering
savages or the inhabitants of open plains rarely possess
more [l.:l‘.l one ||_"| of ::.-' =aIne -|--'-':- =, ]' OIS Can
be mated for life, and this is a oreat convenlence to the
fancier, for :;.|;- Many races may be ki ]I true, thougl
mingled in the same ay i..l'_*. : and this eircumstance must

have largely favoured the improvement and formation

LY _|,j |I A1 '|'|||-_:__";_"|| ||

'.;|I.:---| .\. Wil
distinct breed kept
sometimes see are almost
other country, often from island
doubt that some domestic animals vary less tha:
:.-E thi .":I|'|'|_'L or absence of -|i*—~li||l'T |.-||-!-||-- {
the .i,,:__'x..}-l acock, roose, Ny TOLAY be attril
been bro
| .:':I r LeImn
by poor people
111 |" .II'I:I'I-.-. E-I"':II

;J'.l::. i |.|I'~_'- stoclk not k-|.1;
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n on the I"I'i'_'I-II of O1Lr l||.-:.:-'-1:'-‘ |-.'.||'---~ of

[ believe that the conditi ot

their action on the reproductive system, are

80 far of the |_'|' =1 I-:|I|||-1'I:|‘|:'|- s -'.|.i-;:;-__-' varial |||'-.

[ do not believe I|;;|1 '-:|]'j-;|;-||i1l'. 18 an i herent and

necessary contingency, under all circumstanci !
organic b i.'-.:’-». as some authors have I|--!|'_'-'|I_
effects of '-.LI'..I!'i.:”.'- are modified l'." varions deer

. | L . E ) # - 1 + ..
Inhentance and of reversion. Varnability 1s
4

|'}' many unknown laws, more especially by that

I |:|'.5-.-:| ol rrowth. "‘ll.’!ll'TiIi-II_" nay WS
the |. action of the conditions of
be attributed to use and disuse
ndered infinitely complex. I
oubt that the intercrossing of spec
ally distinet, has played an important part
of omr ictiona. When 1 any country
ds have once been established,
1l intercrossing, with the aid of selection,
| | | . i

LELIATE LN .||-|_:--J.§ I-'!I thie 1 1 of new

the i.‘:||-- rtance of the o of

listinet species and

cultivator here quite disregards the
1.1" e '-I||I|| both of |5_';'|-;:'.|H and mongrels, and the
l""'i’;"-‘l-' steril ty of 'h_-.i-l'i-.r-; but th '
Propagated by seed are of littls importance to us, for

heir ond
their endug

ance 18 only temporary. Over all these
~alises of Change I am convinced that the aceumu-
l.l1|'-|' action of selecti I, '.'-.l;- rl_.-;' T8
and more

L 0t mog

A1 |i"| T4 1!|-,J||EI.I|:\'
I ]
* & |

quickly, or unconsciously and more slowly,

= i ‘ - - " i Thn !
| "5|."Ir'|:||'-., 1= by lar the |l'|'|'-:,ll'|II|.'I-I:I- I-:""""l-




VARIATION UNDER NAT

CHAPTER 1l

BEFORE .:|-|-'.\x'i.‘;_r thi
1 v

O Orocanic

“yarety 1814
community of

""Eli“'l' though it can rar ly be

:!!H-'-'-|:|1 are called monstrosities: but thes
g

mto varieti &, By a monstro=ity 1




VARIATION UNDE

a1 rolietions.,
| |
Tect what natu-
[ could show by
Al parts which must be ca
T Wl 111 .:-'I' F | |.'|:"-"i": ,.-| L

A i.| ;:.||---|'I;|i|‘| l'!l:ll'.ll'1' 'S, ;||:-| ||

. B G
who will laboronsly ex;
:

||;|'-. ¢ heen val ;;|]-:--

have -.\.!--'l'1--| Lt

could have been effected ||‘.||rl.;




RIATION UNDER NATURE.

t qute recently Mr. Lubbock has

variability in these main nerves in

Coceus, which may almost be compared to the irregular
-J”.I||:Ii|:'_' | I a tree. |i| ‘|| =|-i-|,||';|]
] as also quite recently shown
:--- | 1A !.II"'.ZI' 0l
uniform. Authors
that in po1
T8 Practic:
18 some few naturalists have hi |_--=';._1.
VArY ; . under this point
ISTANCe O an |||:lll-‘.'|.|il It VArying
but under any other point of view many

he oqve

connected with mdividuoal |i.|ﬂ

to me extremely perplexing :
enera which have sometimes b n called
polymorphie,” in which ths Specl

an mordinate amonnt of vanation : and hardly tw

f'.-;i-ﬂﬂ Call &rred which forms to T3 !l\. HE] -|--'-'il- .':I.-|

which as varieties, We may instance Rubus, Rosa, and
]Ii,-r,n-; 1T Amonost | |:|:|1-. SEVENRL réenera ol iZ;H-'l'In. .||:-|
geveral renera of Bra :l:--|n!n| shells, || most m E_'-.'Il.--l|-|:i-'
genera some of the species have fixed and d finite cha-
racters, ' ' Ic 1n one country

rphie in

srache JH --i

VAanons m pomts of strmet
14

LNSReTVIee to the -..|.| C1e8, and whieh tOT1=

sequently ha not been selzed on and rendered definite

]'} |..|l|i|:;|i selection, as hereafter will be explamed,
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forms  which pOssess In I I'-II|-i':.-'|';!i.

character of sp« i [ |l||'! W .':_-'|| are so el --»--|_'\.
similar to some other forms, or are so closely linked to
”I' I l'.l" intermediat eradations, that naturalists do not
|il'x" to rank them as distimet -»|n--':-- g are in saveral re-
spects the most :I.||--'I'.'.|I5| for us. We have evi I'Y TEASOT
to b :|' vie That ‘.I::IIII". 0l ||;| ks -'.III:I:'-ll.iil Ana |'!ll-~l E_".-;.,-_-_,u'i

'y . | i - " . '
IOTIN8 NAavi permanently retamed their characters in

their own country for a long time : :
have L | .|i.-i Lre I |'|':|-'Ii—
naturalist can unite two forms together
immtermediate characters, he treats the
i the other, ranking the most common,

one first deseribed, as the species

as the variety. DBut cases of great diffi-
"”|1_'-. which 1 will not here enumerate, sometimes
Oceur m decading whether or not to rank one form as
il "“l'i' -'_'- 01 .||.--I-!|- I, éven '-.'-I.'I"I. 1.'|'_'-. are 1'|"--'|.'- -
nected by intermediate links: nor will the commonl

4ssumed hybrd nature of the intermediate links

I:|i VETY IMany Oases, NOWever,

remove the difficulty

T
T

the

I"I'I:i 15 ranked as a vanety of another, not Decanse

INntermediate !E!:|w Nave actnually |----I' |.I! |-:|!

|||-| AR analoosy E acs -I:"'I |.-|l-| rver to -.H'!.“"‘" "i1i.l‘ r
:l.:li Ting :~ a0 oW BOIMNEWw | e eXist, oOr Iy forme !"|.'t'
have e and here a wide door for the entry of

donbt
Hance,

r-'li-i';l || s

wire 1s l=|ll I.":J..

In determining whether a

4 . i - i ——
A species or a vanety, the opinion of natural-

1515 ||;|1|| 4

1

e : t .
BOTIT amment And wide axXDer 2 BEEIns

T8 ..|||..,L rmide to follow. Wa imset. hi ver, In many

cases, decid . s - | . o

ey decide by a majority of naturalists, for few well-

1| ar __: : ) . " ' - B y . ®

; larked and well-known varieties ean be named which

LY o 1. i :
© not been rinked as Bpecles bv at least some com-

il-l-it']” i|;||:_,.1._|_\.‘
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}“' '1'-|:]|!-"i ‘.i'll';;l] ]':n- T':||:!{l'!:i s lii'—u:!-‘.ll'T *'i"' I- ’I,',' '!!I"'..‘-'
1L LOTI !.u_ri~.1-;, |','.|-:| E'!'u ':||i|| i|.!-. a |'--'~'L. :||'!||:;||=. TS
renerally regarded as
ranks | a3 -|---|'i- g by some ?.."'!=-,:i*='!~. Several most

ornitholorists consider our British red

a -T|'n-‘.|:|_-. -marked race of a Norwegian

species, whereas the greater number rank it as an
undoubted species ].----||Ii.|:' to (Great Britain. A wide
distance between the homes of two doubtful forms leads
'IIs:||::-. naturalists to rank both as distinet H|"-:' 5: but

181 |!5-‘;||:----_ 1 |.;|~. been well asked, will
[!'-il'l ill LW 1Tl '. t:ii|"'i" i"“ :I1-||I'1i=
' Azores, or M
r H
the character

1 1
irhly compes-













VAry mid =1,
L= !'-'."l
but Mr. H.
'-:|!.I.:|I!I

“R:iT: Y 3
el ] .I""-'H"‘I-;i!.

me that T]||-|'.- Wi
quently Dr. Hoo

]""!'ﬁ:' Lor

"
|.|\||_'|||""-\. |I|

.‘=|':'|;:i_ and
1
LOWing stateme

-“'"JI'_i""f. E|-='-'.--'---.", treated as 1t necessari

much brevity, is rather 1
|I|' :|'.||;|!_|'-! L) 1!:' “""‘::.”:—'ll

- s
ITracier, AN W EATE | 'll.."‘-.-l'.l"'- it

I'||
Cussed.

Alph. De Candolle and others have shown that
which have very wide ranges generally I

and this

E"""'l to divers: |-:'|'.-'-':|| O

o competity n (which, as we

.
B .
0ar mor clrcumstance

OrgFranic . But Iy

anv himitad : ]
. LT 4""|.|'1-|”'..L..'|'

Wit Nig] 15 1 e § 1= 11 ] ] ]
ues minciently well-marked to hawv

]- I;:ili-':;f W -_'|~;-. H-"n'-' _.f .:-

HE '.’l-'_'» iy » called, the










IES OF LARGE GENERA

=
1N

are of plain signification on th

. : : .
I view that specles

are only strongly marked and permanent varieties;

wherever many species of thi

} Bame

IS Em\" ]-II'.l

formed, or where, if we may use the expr

manufactory of species has been active, we ough

I:" to find the manufactory ill in action, more

cially as we have every reason to believe the process ol
mannafacturing new specie w o slow one. And this

certaanly 18 the case, if vareties be
pient species; for my tables clearly show as a general

rule that, wherever many species of a genus have been

formed. the specles of that genus present a number of

varieties, that 18 of '.|Il'i‘."nl It BJH cles, I'l_*.l".']. Il

TR

IR nre,

. + | 1 ¥ 1 o .I Y 1 |
]'. 18 NOT T |:|!':_'_'=' FEnera are now Varving muci, aid

thus 'L||:'|'-.-;|-ii;.,_" in the number of thei ~|---u-'.--~,--r LAt
y EIMA Fenera arée now ‘.:.'."~EI-'_’ .IIL'l INCTeasingT . |'--]' |.

p. s 1 - ¥ 1 3 1 ¥
Lills |.-.-_-[ Dean S0, 1t un-:j.-| ||:|'u.- been Iatal 10 my theory

1 ;-l.\i‘.ll:l. lli--l'l..il- and f:.:.-nll'|'l ~;3'|'||..

"

1
i x + x v 1 Q 11
to show 18, that wierg 1 | i A renus

R i o Tiae] T # v y 1T
||5'|'|| ||||:||I||. O HJHIL JHV ey ""'I.lll I"J‘.:.In.lu'_ &

. . '
2y thig | A& et
il CHLES Lo - LML,
T . ;
S # . T q " 1
relatlons between the specles of |:I],_’l
I !

senera and their recorded varieties which deserve notic
2 . i i -
@& have seen that there 153 no miallioleé Critéernion Dy

which to ||:-‘,i1,|;'_;:=|. specles and well-marked vareties :
|
1 E 1
- 1 175 T b 1 [ 3
I 1Al |I.|h- have ot
rms, naturalists are com-

e amount of













EXISTENCI

CHAPTER IIL
















TPy

tails to be surprisine. [l e extraordinarily
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r.l[li'. I|| iy il 1clic Husio1 i 1 1 r"-“""i |'!"'|'h.-
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Climats play an 1mjp riant i It

numbers of a species, and perio

cold or drought, I believe to
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UrsLE FUORK EXISTENCE,

into shiehtly hotter or colder, damper or drier districts.

In this case we can clearly see that if we wished in

E‘!|:|_'_-_':|;.|‘.f--|! to give the |-!;|E|1 the power of imereasing
in number, we should have to ;_fiH' it some advantage
over its comp - over the animals which preyed
onit. On the I'H.‘|:_'I'.--H--I"_'Ia;'a-n-;’t';|E*|Ji|'.|| range, 4 change
of constitution with respect to climate would -:-!--.-.."]:,'
be an advantage to our ||.'.-|:|-’: but we have reason
to believe that onlv a few El:.'l:ji."- or animals Fang
far, that '..'I-'_"-' are de -I:"_'x"i |'_'-. the rigour of the

alone, Not until we reach the extreme confines of life,
in tl irctie regions or on the borders of an utter desert,

will i"-¢“!-"1i‘.ill‘.l CEAse, The |:|‘..] May b 1-,‘\.,1]'--|:.--]'-.

"l'!'j or =l:'l'~. ."'"I ::'I-'-"' will be -'|t|i" tition between some
between the individuals of the same
est or |j.|||.|,|--=-1 .-"--'|-,
v can see that when a |-!.':-:‘-]T or amimal
country amongst new competitors,
-'"' l"'\\.-."'.. ‘ll Tl:" SAINC as |‘| .T""L
mditions of 1ts life will _-__"--:n-|'..;i_\
il manner, If we wished to 1
age numbers in 1ts new home, we
o ':II":-i::‘t it 1 a different Way to 't'..l'.:l'i Wi
done in its native country ; for we should have to

r a different set of com-

onr 1 L n o
another. Probably
know what to do, s0 a
":_"||"|'.I|."I on the
gLyl ! "i‘.l"_"- s A convicti i a8
to be diffienlt to '.|-'-|I|i|'r-. All
15 to ;-'-.l"ll a1 -;|I]i|l'\ m mind that each

merease at a reometrical




STRUGHLE FOR EXISTENCE.

AL BOImMe 1"'1'I-lli i | ':'IT- Fi-lil-, |]'_E?'i_‘|_:_-_' =

season of the year, during each generation or at in-

tervals, has to struggle for life, and to suffer great de-

struction. When we reflect on this strugele,

Wi

console ourselves with the full belief, that the s

nature 15 not mcessant, that no fear is felt
T _'_"-"-I"I'.'L;:‘- prompt, and that the s lrorons, t

and the h PPy survive and :..=:].:i[:|_-..










R2 NATURAL SELECTION.

Ll

places would have been seized on by intruders. In such

, every shight modification, which in the e of
1 : 1 i . 0
res chanced to arise, and which in any way favoured
ndividuals of anvy of the B c1es, by better ::lE'.‘.*Iin;_:
- . 4
pre-
natural selection would

'.".l':'lw Ol 1Improvement.

L Al




CHAPR, IV

them ecould .|i.l'\].| w e |'||:|||'--'.--:l'. n all conntnes,

i
1

1
12 I.:I';..'u”-C i.J.I".' |- &1 B |',||' |'--|J-i|;| |'.'-I‘ |:'-. ]|.:[I|‘il]i.‘~‘.'1[

I']-'“: ictions, that they have allowed oreigners to take

lirm possession of th and nd oreieners have
1 "
thns every '--.!.--‘.':- |-|.:r--:| some of the NATIVEes, wWeée may

y I 4 | -... Il. 1
Bl 0T | 1082 ~||.|‘. the natives miernt have

1 1
i 1

.l-|'-;|!|1'1_'_"--. s0 as to have better
1]

noa ¢ I'f.lii;!:.' has |-'|-f'|:---.-|] il

dical and NNeOINSs OUS TI0d ans=

v not nature el Ly 1'-],".:. a7 et

visible characters: nature cares

R, EX0H i-‘n | y far as the Y may

she EVETY internal

. on the

oets O .I_'-.' for his own

1

-H'r

exercised by her; and

DeIng wihncn she temn

-smited conditions

climates










=0 NATURAL SBELECTION. ‘Har. IV,

'|:I" :,'-H:! IIIN Ei;-- ]-:-i‘.ll'_;'. ‘-'-I-H CRlSa 4-[]'.1-." '||i||-:.-!:|':|1_.||]|:-.

1 Of fl.l' Imost i.|;--.x|-:-r-r--.5 NATITE,

As we see that those variations which under domesti-
cation appear at any particular period of life, tend to
reappear in the |-":'-]-ri.*|.::' at the same period ;—for in-
stance, 1 the seeds of the IMANY VAT ties of our !.|i|:;:1’_‘n.'
and arricnltural |.-|;:'..’~: in the cate JI.” and cocoon
stages of the varieties of the silkworm : in the egos of
poultry, and in the eolour of the down of
1n the horns of our she p and cattle when 1
BD In o state of nature, natural select
to act on and II.I":gifl_\ organic being
accumulation of pr fitable variatio

I!Il .:|' | I tance at a o I"I'l"‘-i'-' |




map. IV. SEXUAL SELECTION.

young in relation to the parent, and of the parent 11
relation to the young. In social animals 1t wall ;".i"LEEI
the structure of each individual for the benefit of the
community ; if each in consequence profits by the selected
":rl.li_'_"l', ;IﬁllLllliI‘l natural selection cannot do, 1s to m !Ih
the structure of one -“]""';".H. without giving 1t an)
advantage, for the good of another species ; and though
statements to this effect may be found in works of

natural history, I cannot find one case which will bear

u . . | ] 1 1 1 '3
Investication. A strueture used only once 1N An animal’s

whole life, if of high importance to it, might be modi-

glection ; for nstance,

certain 1nsects,

|.._|!-L |-II'|||-‘
§ hias been assert
1|i|I.||i| :"-I|E_'I"i_"- IO

i
et ot

[j"'.‘" ung b
erful and hard
|i;l'|ir:||-..'-. '.l"i"::'

broken ghells










00 NATURAL SELECTION.

males, in their WEADPOLS, IMEeans [ defence, or charms ;
y their male
1-‘.'|'=;u|':'||:'. Yet. I would not wish to attribute all such

T .
sexual differences to this agency: for we see

and have transmitted these advantaces t
il

arities arnsing and becominge attached to th

in our domestic animals (as the wattle in male carriers,

horn-like protuberances in the cocks of certain fowls,

&e. ), which we cannot believe to be either useful to the
l attractive to the females, We see

nature

securing some b
fleetness : and
R deer for mstancs
mniry mcreased In nui
, ecreased in numbers,
ason of the year when the wolf is hardest

. ; ;
l CAN UNder such circumstances see I




CrAP. 1V, NATURAL SELECTION. o1

to keep the best dogs without any thought of modifying
the breed.

Even without any change 1n the ;I.-I'--|-.-."1f- nal numbers
of the animals on which our wolf preyed, a cub might
be born with an innate tendency to pursue certain kinds
of prey., Nor can ths be thought very mmpri bable ; for
we often observe oreat differences in the natural ten-
dencies of our domestic animals ; one cat, for mstance,
E.lLE!:;.’ to eateh rats, another mice ; one eat, according to
Mr, St. John, bringing home winged game, another hares
or rabbits, and another hunting on marshy ground and
almost nightly catching woodcocks or smpes. The ten-
Lo ALY 10 1';|11'1IL rats rather than mace ]I'~ known to L 1n-
b rited. Now, if any alirht innate change of habit or of
Etructure benefited an ndividual wolf, it would have
the best chance of SUTVIVINGD and of |-"-.‘.|I|'_"' "”"': rimg.

SO e of iis youngs wou I-."--"'r'||::_‘l inherit the same

habits or structure, and the repm tition of ':"" 2 ITOCEES,
& new variety might be formed which would either sup-
Plant or coexist with the par: I-'|-|- rm of wolf. OUr, again,
th wolves inhabitine a mountainous '|i"'|"":"1- and those

Ires 4 Enting the lowlands, would naturall |"' lorcea o

hu

I:'l|'| ||!‘-'|

different prey ; and iron the con I' BErvis
he individuals best fitted for

Varetios micrht slowly be formed. These variet

CI0sg ;l]!ll |-|

: end where t|.-',"~' met ; but to this I
INTere

: '.!'I:-..-..i!l_.- Wi :.|‘:||| S04 i;:l,".|' 10 Tetirn. l 1 II"' II]J
Lhat, i '|'--"|5|'I' r 1-. Mr. Pierce, there are two varieties of

the w ntains in the United
ot

1§ |I|||| 1I||-1 I'|‘-I\I|| ‘I"]

U
vy OB 'n'-;i!. a lirht -_;'|'.-'g.'| -! like form., which pur-

Bl il &1

y and the other more bulky, with shorter legs,

Which more frequnentlv attacks 1l . shepherd’s flocks.
T.--1 ns now take & comble wyee, Uarh 41T |']4'J[-

CX0Treto

A swoest e ITLT 1% or 1 | B e of
a BWeerT Muce, apparentd LIt Ih II .I
1 .

:|_|1i||._._, somethinge injurious rom thelr Bap . this is
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another flower or on another plant, ! under

|'|'.|TIL:'-- :|:|-i ‘:'|:|:'|-.
times the male reans and some LT female orcans
become more or less impotent ; now if we suppose this ti
in ever so slicht a degree under nature, then as
llen is alrea :.\'-. arried regularly from flower to Hower,
A8 & more o e B |':!';||il".l of the sexes of our
f:|::‘.|‘ wonld be advantacreouns on the ;-l'fl:n'ii-!-' of the
division of labour, 1ndis iduals with this ten -|"Iil':-. maore
:||'.l| IMora Ei'.-'!'--::-h T -IZ|-. |-:- COMTIN |.|||_‘-. 1':.='|-:III'---| T
selects I nntil at last a l'-|:|'i-.i--1|- 2 ':-;||'.|Ii--:| of 1"|.- i
wonld be eff
L&t us now turn t e nectar-feeding insects in our
if-]:4::i!|:||'} Lt e WG ‘.||:|I'-. -~|:|-:--'*-l' |- |-|:|I|1 -'|I 'l'--hl-l'h
we have been slowly increasing the nectar by continued
| . IO l'|::‘.|i; and that certamn in-
ed in main part on its nectar for food, |
facts, showing E|--'-'. anxious bees are
for instance, their habit of ecunttine
bases of certain
: VEry little more trouble,
! |i'_--||1]!_ t'n .||'.!.__"-|'.-'!': I-.||":-— ’;.’I ‘.||i‘.|'.l. I Can
no reason to doubt that accidental deviation

7o ;||:-| form of the | ---|'._ il; the CUrvacture ;|I|l|

th
le

::,"|-!I 01 Lhe |-‘:'|-.' -'a-':-ul ek, 1ar 1o slicht to be :||-'§-."4~-
ciated by us, might profit a bee or other msect, so that
an individual so characterised wonld be able to obtain
its food more -llli-'|~c|_\. and g0 have a better chanre of

1 i 1 ) | 1
lEAVIND descendants, 1ts descendants would

living and
]'f'l-i-.u}'il'\ inherit a II a similar shight deviation
of structure. The tubs it the corollas of the common
wmate clovers (T'mfoliam pratense and in-
1Sty rlance appear L
|

- -
- 4
Al eAsSLLY SNCK e

clover, but not out of the




NATURAL BELECTION.

"l""--"'. which is visited by humble-bees alone : so that

L

whole fields of the red clover offer In vain an abundant
supply of precious nectar to the hive-bee. Thus it

rrent .|-|'n.:||.1:.;'-- A ] 1]:|- ]li'-.l.*-|u--' 10 |_:|\'-' [

' longer or differently constructed l-r--]---.---i»'_ {n

other hand, I have found by experiment that tl

it clover ;_;'I'--;:1]_';' -!--J-r.-lll!:-: on bees '-.Zl-i.li.‘l;' and

ng I';ll'u'n of the |'|'|'--||.|, B0 A8 TO '||i'..-|] the P ||L

on to the stigmatic surface. Hence, again, if humble-

bees were to become rare in any -'!II:.II'I'.. it n L;‘:ul

be n oTeal :|',|'\.~_‘|!'_|.'_r|' to the red clover to have a

sh Irier or more I:jl'r'lll.:'\. -:ii\."-|:--| 1']|-:- to 1ita f'--I'--liiI. =)
y e

:."\."-l'l1 COMAC '-.i'-if i[-u ﬂ'l'\'ﬂ.l]‘*—i.

and how a flower and a bee 1|;|-;_"!|1 glowly be-
come, either simultaneously or one after the other,

modified and ;|||.'.]T|'-! m the most periect manner 8]
her, by the eontinued preservation of individoals

_ . : . . .
nting mutnal and slichtly favourable deviations of
! i

1t ‘;"- lilll'r!'i.l_f' :|j. ]|||1i:1':4] =|']|"'1i".’|,
{ h--:u.: lified in the above i:!|:|-_'5:|.-1."_t instances, 18 open to

the BAame "l'i""-:"'-l"' which were at first I|I'_:--:~ acainst

Sir C] arles I'?‘"i.-'= noble views on * the modern ¢l

{ . -
ol the irth, as lustrative --'_‘ rEOL00Y fn ]l“j.

1"'1:" ""!'|'-I|; hear the :|-'IE.-'|, for il,-»f':ll:--', of

Wi T Bl A =
aves, called a tnflinge and insignificant eause, when

annliad : : . : 1
‘Pphed to the excavation of Foantic valle vs or to the
tion of the ].-n:_r.-;q! lines of inland cliffs. Natural

el o
L |.|-.!|I_:"

forma

ol i
h.' L "|5|_"‘ |'_" the preservallion and aceumula-
tion of :I:!i“h""i;flilll‘- small inherited modifications, each

]:']-.l“'_'_;i_l,. i) 1|.|___

1 |'|""~r']"'\.!ll }:-'ii:'_': and as 1'-"""“'
::l'l |]. Tig"

- has almost banished such ;,,;...,.,,; a3 the excava-
T||--:] of a .._.-|-__-;,1 '-.;|i;"- i-ﬁ. i -.ill:']|~ -il|1|ai:4] WAVE, =
Will natural selection, if it be a true principle, banish
the belief of the |

continued creation of new organic










o THE ADVANTAGE

~|||-*|-=='--.E that bees would thus produce a mu ti
hvbrids between distinet =|-----i--=: for if vou bringe on the

Same }']]]4|| a |-'.:|‘.|:'- OWTl ‘.--”:':: i iu-'.i--:: from anotl

-'|-|-|-:-|--_ the former will have H-I'.ll ]| |:!|-'E--1!I!'|

that it will i'|'.::‘.'i.':|-|_'~' and ='-':|||--.| tely destr Iy, 48 1A

shown by Giirtner, any influence from the foreig
W |'."'| '|';|,- stamens of a illl'-'-- r h.l

the I*Il Or *-.--1'-'._‘- move one al

Tl'_-' i~ |'_|I.'i'|:|1|-'l SIS -';-!-:_'

fertilisation ; and no doubt i

the agency of insects is ofter

gtamens to =|-|'i‘:_- forward,

b the case '|'.i'|. 1-:” ]-;II'IH""I"\,

VEeTrYy Menns, ".'-.-il-."!i 2e0TS 1O |.;I'~-- A 8D

for self-fertilisation, it 18 well known that 1

|1||"|'1'|'|H!..j'- pren
own flower: for instance, in Lobelia fulgrens, there 15 a
really beautiful an laborate contnvance | which

every Oni the nfimitel numenron llen-granules




OF INTERCROSEING.

L. C. Sprengel has shown, and as I can confirm, either
anthers burst before the stigma is ready for fertilisation,
0or T|.-- -:I-__"Ii..'l iH ]".I||1' !-".‘ i1 1]Ie |H'].!":I of ]|;:-’. II--'-'--'i
T r'w:w:_x. so that these plants have 1 fact ~--J|-..|'.H--i
BeXes, and must '||.:5-i1'1.;._'. be crossed. How strange
are these facta ) How strange that the |-||| andl -_‘-
matie aurtace of 1]'“- game Hower, the -
together, as if for the v Iy pur

3*.||||Z‘-:.E I 80 many cases be mutually u

"”l"lf How 81| |_x are these facts |-_|..-:3

View of an occasional cross with a
|I"'5.“f." iln!‘-:J.‘l‘:.I_"-- 118 OT ill!éi-—|-‘.'l;-~;:i-|":

Lf several vaneties of the -'.:E-llill'.f'"- radish, onion, and
of B0me other | lants, be allowed to seed near each other,
H |:||'_’-' 1'“:.i”!.i1.'"' L ] ]I;|'~" found, of the .‘ﬂ""l!ii:.'_ﬁ- thus
raised will turn out mongrels : for instance, 1 raised 233
seedling cabbages from some ]-].;I;1- of different vaneties

Zrowing ng ar each other, and of thes l':llal'- o Were true
1o ”"'if' I:'iil_||, ;||.-l S0TNE evVen lr|- 1",|. S0 Were nol _i""'ll' "1||'*
true, Y et the ll. of each .;,"_|.:__-'.--I!-.'-.1.-;' 18 SIT-
rounded not only by its own six stamens, but by thos

the mansy other flowers on the same .L'l"':l- How,
1||| . O

mes 1t that such a vast number of the =|I"‘

longrelized 7 ] suspect that 1t must anse from the
i 'I-'r' ]..I ¥ il

i!'"||--1; ot potent elect
Over o 4 . ] ] . i
Ver a flow rs own pollen; ant t this 18 part ol

t];l' :_rl.i

LM I

1T r
L d e

leral law of o od beinge derive rom the inter-

cdistinet individuals of the same "“]""-:."""

"r"““i!l_'_" of

'1""'.:‘|-'I| |]§3-,';'|..--_ gpecies are crossed the case 18 |Ii:'-'|"|‘i.".'
the reverse, for a plant’s own pollen 1s always prepoten
UVer loreign pollen ; but to this subject we shall return
‘0 & Tuture chapter.

In the case of a gigantic tree covered with mnume-
rable Howers, 1 mav be objected that [--'||' n could seldom
be carried from [."---I- to [;--;-_ and at most only from flowe
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have any means ot LI.--'ﬂ.i!l:j that any one re oron has
1ts maximum of ru'ril'l'i"-i. ]II'--}lilill_"- no ref1on
|!.!' [-.:EI'-EI: |r|||||] ][ -'!-u-‘

‘-'tl £re more 8j ecles of |'|;|'I-'-x are crowded l-l:.'--ll ar :'.!.ZIH:

in any other quarter of the world, some foreign plants
have become naturalised, without 4-:|'.|=ir|__f. as far as we

know, the extinction of any natives,
are most nume-
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LAWS OF VARIATION.

his from our fr quent nal |||1\.
or not an i!nz[:nl':'---| I ' |
from the number of
from warmer countries which
We have reason

nature

Climates, Bt

¥ .
& rEerld _::!l\. YVery I'||I'\-I'_ Wi

some few |-|;|i.!--, of their

- 1
rtain extent, naturally ha

different t mperatures, or becoming acclimatised
i

Ll

1
1

TERmires -|I.| I ..'..||.--|"I||'|- I'd |---|| ITOIN S84 'I|

I Al el d il | | s Laklsy 11 [

1 - 3 i
by Dr. Hooker from trees erowine at different

on the Himalava, were found in this conntry t [HOSSERS

wers of resisting cold.
he has observed sin

1

observations have bee

:II.:.i |:!|-—~ EVEeri anchente

hlr..-,-i.,. within historical times |-_.|-.i.'|:'

their range from warmer to cooler

but we do not positively knon

eir native cl
auch to be the casi
a1|1:-----|:.=-|.llln bhecome

.|"-'|i:|i:|1i--.| T

As | believe t ir domestic animals were
ally chosen by unecivilised man because
ful and bred regadi ¥ 1l r confinement, and

<11 -|'||'.I 'I'il_"- fi III!I| |';|||;|!-||' of far- XL EI-E' '!

common and extraordinars

Th anu .||- of not « |:!'-.
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fertile (a far severer test) under them. Ay be used as
an argument that a large prop rtion of other animals,
now 1n a state of nature, could --:|-i-5". be br urht to bear
W i.l|-'|_". different elimates. We must not. however, [|:|_=i|
the foregoing argcument too far, on account of the pro-
bable origin of some of our domestic animals from seve-
ral wild stocks: the blood, for imstance, of a 1|'-:J|i--;:]
and arctic wolf or wild dog May p |'||:||-~ he mingled in
our domestic breeds. The rat and mouse cannot be
f':'?|.=£-|-I""| = ||f-r||=:[:' :IIIIrli:'._J'*. buf ‘.Eu-_\.
1I'.|‘.|'~}"I'f"l] I'_'x Iman 1o Z||;|||I'|. 'r;||'f- of |':I" '-.'---'.-E, ;|I|||
now have a far wider ranee than any other rodent,
|i'.i1.l'_" free nnder ';;|-- cold -'IZIIH.';In- of ]';||'-.-|- In the
‘.Ix'-l'f:l ;|1|-;L of the [";.|;«.].".:|-|- in the .---Ii|||. :IIIE 01l Inany
[*-|:|r|-i=- i-I. .'|_|- L I'I'i-| LOTIER. ][!'III'I' [ am j|:--i|!|---:'.' 10 |._..:|1
at adaptation to any special climate as a quality readily
_1;'r'.-:rr---£ on an mnate wide |:".'1...|'i“1"x of constitution.
which is Common W most ;|'!|;r.|.'||a, (On this view. the
|'::j-:||'i1_1 |-|'|‘.|ri||1'|-]|_:' l]l-' oSt -|Jﬂ] rend l'il"||:|i¢--- |-_'-. man
himself and by his domestic animals, and such facts as
that former species of the .-f|-||||.-_-:|| and rhinoceros were
|'.|||;|1!-=|- of -'Ii'ill'l'i[J:__’ a zlamal |':i1||:|'i-:-. 'L'-||-'."--;;- the |j1.'-
g species are now all tropical or -i'.|'—'i."=-:'. ical in their
1!:|||:'I=, --Ii-_'.;l‘: not to be ||--.-'m-|| gt Aas .'.-!l:-'||.||i-'-, :r.||1
I-'I"I"'l_'l.' as l.k:l‘-ll}'!"-“ of a VETY COINmaon I"l--‘w.jlr-iil-I_'- of con-
stitution, brought, under peculiar ecircumstances, into
play.

How much of the acclimatisation of r-l:r-'-'i--w to any
il enliar climate 18 due to mere habit. and how much to
the natural selection of varieties having different innate
Constitutions, and how much to both means combined. is

& verv obseur ril.-'-u‘..:-ili. I'hat habit or custom has some

- I = . . U
influence I must believe, both from analogy, and from

the incessant advice given in agricultural works, even

In the ancient |'.'|;|'1.|'|--1-.'t--f|';|- of China, to be very Can-
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tious 1m  tran |' animals from one distnet to an-
other: for 1t 18 not |||||'-. that man should have sue-
™ .| .| ;-|; =T |I nge 50 N :||.:\ |:|'- eds an ' -|~|--i-:'| s '.'.i1?|
constitutions --_'-'l'f:|i|lx fitted for their own districts : the
result must, 1 think, be due to hamt. On the other
hand, I can see no reason to doubt that natural selection
will continually tend to preserve those mdividuals which
are born with constitutions best '.':..||!-1| d to their native
countries. In treatises on ALY kinds of cultivated
[:|:|i||-. certain varieties are said to withstand '

clhimates better than others: this 18 _ !
ghown 1n works on frmt trees J.|;|-|i~|:---i in the United
States, in which certain varieties are ||.||-EII'.;|H_‘\ recoIn-
mended for the northern, and others for the southern
States: and as most of these varieties are of recent
OT1Zin, '|.:|"_". cannot owe their constitutional differences
to habit, The case of the Jerusalem ;||'I'.-':|-:|-C-', '-'-|:i|'||
15 never propagated by seed, and of which consequently
new varieties have not been pr duced, has even heen
advanced for 1t 18 now as tender as ever 1t was s
proving that acclimatisation cannot be eflected ! | he

case, also, of I|.-- |1i-i|:--\.—]---;|i| has been often cited for il

gimilar purpose, and with much greater V---I:_f|=.1: bt

until some one will sow, during a score of generations,

his kidnev-beans so arlv that a very IAToG |-_-|-;.-|'li.|:|
. . : f I

are destroved by frost, and then colleet seed from the

. ¥ i 4 s 4
W SUrvivors, with care to |II""~|".|| ;||'|-.||.:|.;|| CTOSS08,

and then ;|'__";|EI| ral B || from '.!il*--'.-ul--l...il._;_f-u, with the

|-]'--=';|II'..'--‘.|~, the I"‘Li-l'l'ill.-'llf cannot be said to

y been even tred. Nor let 1t be :~I.|l|-'---'l| that no

differences 1n the constitution of Sl j,._-' |,,j-|||--.1, bheans

ever ;||-‘!-.;‘.'. 1."I' An Aacoounl |.;J- I:-':I'.- |'-J}I|I=|:-'-; |_-|'.'.

much more .|IiII"|L". some seedlings app« ared to be than
1|5|.-'I"5.

On the whole, 1 think we maYy conclude that habit,
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l1se, :II!-| 1880, |::!'-l'. In some cases, plaved a consider-
: +

able rert 1 Iy liRcation ' the e L

L part 1n the modihcation of the constitutio 1, and

of the structure of vario Orfrans ; but that the effects

r

O M= .':I'-l ||Z--I.--' Y e ) o | DEeN 1Iaroely ----i:|.'.-||||.|_

- ; .
WI1L, :II:|| S0MmMetimas ll'll':"IiE.'I“ﬂ'_-"I'-'li |-1._ 1||-' Nnatnral ~—-,-.|:-|‘—

tion of innate differences,

?.-'. i ImMean ]-*.' :EIi'H -'!\|II'---r-i--.'|

that the whole organisation is so tied together during its
growth and development, that when slicht variations in
any one part occur, and are accumulated through natural
selection, other parts become modified. This is a Very
mmportant subject, most imperfectly understood. The
most obvious case is, that modifications accumulated
’""]":-_1' tor the good of the young or larva, will, it TOEY
safely be concluded, affect the structure of the adult;
in the same manner as any malconformation affecting
the early embryo, seriously affects the whole organisa-
tion of the adult. The several parts of the body which
are homologous, and which, at an early embryonie period,
are alike, seem liable to vary in an allied manner: we
see this in the richt and left sides of the b --|_'». '-ill'_'-.'i.‘|_;5'
n the same manner; in the front and hind legs, and

- 1 : 1 ' & .
cYellh In the jaws and limbs. varying togrether, tor the

lower Jaw is believed to be homologous with the limbs,
']'|;.--|- .‘--I|||l.‘|l'|-|--. I do not |i|'i:}|], may b masteread
more or less r-;.:|||-|,_-,|_‘;_1.' 'rl_'~ natural selection: thus a
fa |i.5.‘- of stags once existed with an antler I:J:'l‘ .
one side : and if this had been of any great use to the
breed if migzhf i I'--|::||||}' have been rendered Prale
;,..‘. natural selection.

Hom: logonus parts, as has been remarked J:.'II'. pe
Mthors, tend to cohere: this is often seen in monstrous
Plantg - and nothing is more common than the union of

Jl"}“"ll':_"wlza parts ilu normal structures, as the union of
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the pet Is ¢ |"|-:|. porolla mto a I|~|-|.
to affect the form of .|-|.i|-i'.|i':_:" a0 PaTLS |

authors that the diversity in the

nelvis in the human motl

- i
gure i ~|..||l-' of the head of

accorane to Sel o], the shi
1 k

1AL er of swallowing determine
of the most tant viscera.

The nature of the bond of correlation 1s very
-iI:--]:'i-._‘u ||||il-- obseure, M. s, '21'|--|'.".":-_'.. St. Hilaire has
fi |x-i!-llx remarked, that certain malconformations very
frequently, and that others rarely coexist, without our
being able to assign any reason. What can be more

amonlar than the relation between blue eyes and deaf

TiE= i2| s, :-I.ll fi g [-'I'-'."i-v'-*-]ll || -;'||1i-'-III' '-'-ill.ll | female
. feathered feet and skin between the outer toes

i1 |'i'..'= ns, and the presendcs of more or less down on the
VOoung hirds when first hatehed, with the future colour of
;lh--i! ]-|||:|:.|--_'1-: ar, :|:.'.'.i‘|. the !‘u-'.|1i- n between the hair
and l---1§: in the naked I'arkish dog, thourh here pro-
bably homology comes into ||.I‘- With ""“;-""1 to this
-:-i".'l'-..‘,rillll, [ think it can !I-il"ll_". be acel-

1 il |||:- TW{O e-"l|--|'- |||' ‘:||:|‘.||I|..I|i:|

o most abnormal in their dermal covering, viz.

ea (whales) and Edentata (armadilloes, scaly ant-

that these are li|~-."-'.i--' 1]--' oSt .:|IZ|--I'2||:|]

| know of no case better :I~=..I|l'|!'-] to show the 1m-

i rtance of the laws of correlation 1T} |th"|.i'.-_'nill'__' i'!|—

portant structures, inde i:.-n:l--n!l; of I'.[i“.'_". and, there-

fore, of natural selection, than that of 1||-- lifference

|..-'| Wil Ii'-' outer ;l-li- i'.l'fll I |li-"~'|-'l'= i:| S0Mme U OImnpo-
|

gitous and Umbelliferous plants. Every one knows the
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these two orders, 18 so far-fetched, as it may at hirs
appear : and if 1t b :|-i~..-;:.:,|-_r|“|_.. natural =election
may have come into play. But in regard to the differ-
» internal and external structure of the
not -'!-."\-"-.Il't" correlated with any daffer-
ces in the flowers, it seems L'||._'----i' le that 1:|--.'~ Can
be In any way advantageous to the ]-...'II.IZ yet In the
Umbelliferse these differences are of such apparent
portance the seeds being In some cases, ::-'-"I-I'-“I._'_" 1O
Tausch, III'|||II-]I-'I'."|||I.'~C in the exterior flowers and ecce-
logpermons in the central flowers,—that the elder De
Candolle founded his mam divisions of the order on
analogous differences. Hence we see that modifica-

tions of structure, viewed by svstematists as

3 : g :
value, mav be wholly due to unknown laws af

growth, and without being, as far a

.-":il.-"~1 BETY e to Lhe -.||| --i.-.h_

We may often |'..l|-l'!l'-. attribute to correlation |||';:'1'--I.-,1i|_
structures which are common to whole groups of species,
:I'!||1 '.'.||;.-'E| i|| |_|'|.!|. are .1-i-|.I|'|"n. !'.:I:-' 10 i'lil"l'.|;"_|-'|';
for an ancient T -.__"--!liI-:I' T have Acquir: l [| I'i i;:_-.l'.
natural selection some one modification in structure,

and, after thousands of o nerations, some other and in-
-;I.-']I-:I.l|l nt moditication : and these two modifications,
hay i.‘i__-' been transmitted to a whole group ol descendants
with diverse habits, would naturally be thought to b
correlated In some necessary manner. 5o, again, 1 do
not doubt that some apparent correlations, In'-'iZi'."iil_;_"
throughout whole orders, are entirely due to the manner
alone in which natural selection can aect. For mstance,
I'IL| h. De Candolle has remarked that ‘.1i2|;-'l| seeds are
never found in fruits which do not open: I should ex-
plain the rule by the fact that seeds could not gradually
become winged throuech natural selection, ¢ Xcepl n fruits

*.-.,h-;.-h "F"'“""l: S0 lll:l] 1?|!- i:|':|"~i-|1|:|i i,i;a:m |-J'-:|llln'fl;'_*
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=

LS "‘;Il.-'i: were a little better htted to be wafted

|'-.'|'r|.--|-_ migrh 2'el an .|-.!'-..|I.=.|:'-' over those ;-l'---i!l-'i!u_;-_'

Bere]

)
ICSs 1T Tor -..'=|-I-:-;.g_ - ;|||:l L1 |l!-- {*55

I'”'"-“'l'l"t g0 on m Irmit which did ot Open.

-ili"' elder ¢ "'=':-=-|"'I‘\. and Gox I]I" Proj l al :!!'II'H'!

the sam period, their law of compensation or balance-
ment of growth: or, as Goethe expressed it, “in order

on one side, nature is torced to ECONOmMIise on
]"' other side.” [ think this holds true to a e rtain ex-
tent with our domestic productions : if nourishment flows
Y0 one part or organ in excess, it rarely flows, at least in

“Xcess, to another part; thus it is difficult to cet a cow

0 give much milk and to iatten readily, 'The same va-

rieties of the abbage do not yvield abundant and nutri-
tious toliagre and a coplous 3-|;||_|.:_1. of oll-bearing seeds.
When the
itself gaing largely in size and quality. In our poultry,

seeds In our fruits become .-..'|'J-|-||i--|J, the frunt

o "”'-:'—"' 5“” |-|' |.".':1|II 'S (I 1|.-' ]II .:'| i* _:,"-':Il r'|~ nCCOI-

Panied by diminished comb, and g large beard ]'}'
IJjIr_fhj»i‘,,f,: wattles. With _,_F....-i.a, in a state of nature
i can hardly be maintained that the law is of universal
application :- but many good observers, mor --~|---':';||l"~
otanists, believe in its truth. I will not, however. here
rive

any mstances, for I see hardly any way of distin-
:.f::l{-.|;i_~|:_. I"'|'-"\-I'-'"|I the effects, on the one hand. of a part
being largely -|u-1.|'|"|"'| l]|l|"-l_:|.- natural selection and
another gy l;::l;--iu.?:;_f part being reduced by this same

Process .

= Or ||\, cl1sns: , and, on the other |.:||5|]. I|.|- i '1‘;I;;]
“iil"J"'"”"i'I of nutriment from one part owing to the
“Xcess of growth in another and adjoining part.
l. SUSpect, also, that some of the cases of co !|"'||-:l|1."1l
I_'lll]l:-“ ll‘:‘."' }'II'I. :I|J'.;|!||'|-||_ Aania :,;l-_g'\'.:.g-».- BOTNG I.I:II'I'
1:”':»_ may he
namely, that natural selection is continually trying to
'-"!'III,-|||||_i,_,|. 3

merged under a more general principle,

i every part of the organisation. If under

H Z




OF VARIATION.

uh tet . v 1
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| SO - RN, | ' A
!- \ ll'i-'l.-':|:_ Wl |||- .r’-'|| On by natural selection, 1o

it will profit the individual not to have i1ts nutriment

1

: TR 0
wasted 1n building p al nseless structure. | can thus

- N i ’ ] . _— . |
OV understand a4 acth wiLh which 1 was much strmck

'-'-| 11 -"~..|Z:|i::E!|_' I'II'I'i; edes. an ; ‘-.'1..!|i-'.'| ‘.||;|I:I'w. i 1|.|'T
Instanci ---'--‘.J;-;L!---._' i NAImely il :'!||II-E--
15 | arasitic within another and 18 thus pr 1, 1t loses
IMOTEe Or less "l'lliliil L |~ . Wl el - carapace, 1This

15 I|.-- Case W i.||. 1|'_-- :||:||-- H-E:l. .':I:-l i‘.l A trily exirai !'-|I-

NATY manner with the roteolepas: 10r the carapace 1n
:
Jllas b ooy s I hrea hiohlv-it
i |'||_-':-'|'|'_||||._|"- I\.'II.|-~-|'~|'~l'.| 12 LI |88 RE '.'..:ll"
A

] . :
anternor segments ol the head enormously develo
and furmished with oreat

. i i : o

Lhe |-.J..|-i‘..-'.:l.'| |.|'.-1|-'1|-- oteolepas, the whole ante-
rior |I:I."| of the head 18 reduced to the merest ™ liment
fil I.|='|_---i to the bases of the |-I'--|||".|'~i].l' antennms, NOWw
! . | 1 ¥ TR | | % R RTEI AR E] 1 | ¥ —
Llne 3--|."-.|.'__'"| LRI ELiled '-'-||| £X Sstriciare, whnen ren-

dered superfluous by the parasitic habits of the Proteo-

lepas, though effected by slow steps, would be a decided
1 -

advantace to each successive individual of the species:

for in the strugele for life to which evi Iy animal 18 ex-
posed, each individual Proteolep: { | have a better
chance of supporting tself, by nutriment being
wasted 1n devel -'_.'ill'__" a structure now become useless,
| |.!.-. bELS ] E |I1. natnral ._..'. CTIOT '.||| :||*'-.|:.- Bl1-
ceed in the long run 1n reducing and saving every part
reanisation, as soon as it is rendered superfluous,
means causing some other part 1o be
iil 4 COrrespol N ."'.I'I|. COT=-
natural selection LAY ]-'I"|'|-'1|j'. well sue-
developing any organ, without requiring

R .-.-||_I:--|,-;|||--| the reduction of some :Ili-

lj:n;uv_' part.




-_".illllii' s oW
wilele 12 number of the same part or ox
when it oecurs in | r numbers, 18 cons
author and som otanists have furthe

||-|||I|i-.--:.|i'|~:|:'---. so very liable to
|

ture, Inasmuch as this * veeetative

Pression, =eems 1o |" i 81gr]
1 -

12 10Trerolng remark seems connected

ceneral opimion of naturalists, that beings low

Orranisallon

: law F . -

cilar funetions @ and
rm diversiied work, we
TR '-..||i:||'||. Lt 18, W

should have preserved or rejected e
1 1

g8 carefully than when tl
qal purpose alone,

1 ¥ "
1 neve & lorgotten, cal

Il-'ill;.‘. solely [|.?'||i:_!_'.'|: ;|I||| for 1ts

auly antaore.

I.l T . 5 .
tdlimg ntar arts, been state

authors, and I believe with truth, are apt to be highly
l"””“"l". l".". i ~|.:|'.-. !:.:‘.l 10 reciur 1o || L= L '|I":':I.I ~.I- ject
Of rudimey tary and aborted organs ; and I will here only

vamability seems to be owmnge to themr

5]l pgana 1 J . -
ele; ness, and therefore to natural selection having
| | 1 - 1 1 1 s 1 L r

10 power to check deviations in their structure. Thus
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roclime |.T:||':. |-.|r".-c are ||-.'"; to the free ]-f.l'. of the var-

o - o : 3 e
ous laws of growth, to the effects of lone-continued dis-

115, and to the ten :-'i|l'\. to reversion.

ago 1 was much struck with a remark, ne:

above effect, published |-_a Mr. Waterhonse

80 |I|'- M an ¢ ||---|".:- ;'--:| :|:;|-|- biy |'|'--I'- =0T U

respect to the length of the arms of the oura

that he has come to a nearly similar conclusion.

\|-|-:'|-'=- )] attempt to e nvinee any one of the truth of

this proposition without giving the long array of facts

'-'.;lill'll [ |.:|'-| -II-II :1!:] % .!|_.| i| canno :....q.|: |w., }..-

here mtroduced. 1 can |-|||.'u state mv convietion I!:::I. 1t 18
" hig]

::-'I'.l:i'._'... [ am aware of several CANBES
ror, but I ||- that I have made due allowance fior
It should be understood that the rule by no
» any part, however unusually develope
~||1. i -".:-|--|-|--'. I COI PRS0
the same part In clos |'~ allied H|-|'|'I-| 5.

¥
|
|

wing 18 a most abnormal structure in the

Al . |'!I1 the rule wi Iilll ot nere apply.
g w
15 A '~'~5|-=!-- O of bats ||:|'-|'|_: wings: 10 woild

||:||_". | 20Mmea one -i-:-u'i'--n |-1' 'f:;|| i:_-;.l 1ta WIN &S
In some remarkable manner in |'--||.[-.|:i---=| with the

: v ; e 7 .
||||.| I' ‘-j-r'l'-' = l'l e same Fenns. | e Ty ::ll‘ !Il 5 YeIy

-HE-‘"'fI!-_'!I'x Il the case ol :--'.'--||||.-:"n H-'\I|;|| characters, l.-.|:. 1

-:|-|-.;.-'-Ll 1 1 a1y unusual manni I'. [.| LeTrm, ----'--:|-|-._"..

ol ‘~.II:|| u!|:|!;: ers, 1 Ll “I.:.I--l'. ||||'- L0 -'-;IZ'I':II'|I"|'“-

wWIHlCIH Are | hed i IiNe BeX. ;-lil Ara not -:'.||'||'1.i";

connectadc '-'-I'.!. e 8 |||. ‘.--l-!ll'..lll L10m. | | II.!-' ;I|I—

[:lil 8 10 !I..Ill'- and fi males + but as females mori rarely

otfer remarkable secondarv sexual cliaracters, 1 ;||-;-||| 4
" i §
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more rarely to them. The rule bei r G0 |-!.;|'||J_-. appli-

e 1n r| £ case Ol seconaary sexnal characters. Imnav ne

1e to the great varmabilits
: i i . o i

T | l|:*-|'..:'.|"'1 Il ANy unusual manne ol .'I:-'l. tact

[ think there can be little doubt. But that our rule is

1. % i . 3 | ]
to secondary sexnal characters 15 CILEAaTLY

‘.:':-- mse of i!--!'ll..||l:l."--l.|i'1- |'i|'|'|]---|||=: ;||||i

I may here add, that 1 particularly attended to Mr.
Waterhouse's remark, whilst investigating this Order.
'=':'| | AL i-.|||.'\.' |'II_'|'|i|:|"I| 1j:.|| the I: ;-:::| =1 EI.'-:I'I'i-
-'l|'|1'~ |: -:Il"-\- :-'n-i \Il |'i"|‘i!||-;|'-. | *-|I ITi I...'- .
work, 'l a list of the monreg I'-'!:_;II':-1;4§=|| CAses . |
a8 1t 1llustrates the rule
II‘:-"]"II|;|I '.;|E1.-'-
g, In EVEry sense
structures, and th differ ex-
different genera: but in the
ii.-'-w' valves
present a marvellons amount of diversification :
homologous valves i e different species bei
times wholly unlike in shape: and the amount
tion in the i als of several of the
great, that it is no exagoeration
varieties differ more from each other i
of these .i:|.;-- rtant valves than do other BIM cies of dis-

[i.‘|--.' FOTLOT

+ - ot 1
As birds within the same country vary 111 8 relmniarks-
bl i 1 3o
"]"_'- '~’:|.'||| decoree, | ],_-...,.. F::||'.'|-'||!.|I'.*. atrended 1o I| 211,

and thy rule seems to me e I'.’;|i‘|'_‘- to hold good in this

class. [ cannot make out that it applies to |-_'.:|_|~_ and

. |
El-'“' would seriouslvy have shaken mny belief in 1ts trath,

1
had not the great variability in plants made it particularly

difficnlt

0 compare their relative degrees of variability.

1'|II'|||||_- Wé see anv part or oroan ||.1,|-||-||:'l| i!l a

rémarkable degree or manner in any species, the fair
I -
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‘--II'I-:||-E.-iII'\ of all L‘i."l-i-. and, on the ;-r|_--_-- ].:|]|-3,
Power of steady selection to keep the breed true.
Tl--' |-:;_r ' ---||--1;-l|| :':Ii.l*—' the -:'.|_'~. and we do T
l'."il.' ect to tanl so0 |.:|I' 88 10 ||_"---: a iu:r' | s COArse as a

common tumbler from a rood short-faced strain, But

= i'lil_‘_!' s m-].--l'lll-l'a I-=- :':!_:-I-;i'x '_’-'-;'I:-__* O, [|,|,"-- ':|;|.'\
i||'.'-.:;'.--\. he --_‘w,}u -1---| to b ||.Ii|'|. '.;||':;||-.'|i‘..k i1,| r!_-- =1 8 ) T
tare  wunds ;':_-li:|:_-' ITd ||5|i|'.L|i Jie 1 |'I:I'||i|'J' deserves
notice that these variable characters. produced by man’s

, :
L, ITOTN CANSRS Jquite

sel ction , s3ometimes |-«-|'||||:-.- attached
‘-li-iwl.n'.xu to us, more to one sex than to th other, pene-
i‘I to the male sexX, a8 with the wattle of carri I's fand
the enlarced crop of pouters,

Now let us turn to nature. When a part has been
*3"1--! -]---|| In An H?I';:--l'-fill:.-l"\ manner in any one
Bpecies, -'|I'iI|I.,,|'!'-i with the other .a!u-'_.-'-' of the same
~ells, we nay col clude that this part has nndercone
an extraordinary amount of modification, since the
,!'f'l'i'-! when the .H|-:-|-:----' branched off from the COomimon
progemitor of the genus. This period will seldom be

remote 1 any extreme il OTeR, A8 SPecles v I'y Tarely

- ! | |
"]|-|'|:'|- ::,.:' NOre ||_;|1_| Dne oy |||-|'_-'i-';|| |,'l :'i.nl_ _"'.Ii CX L=

IIJ'||f|_:||'_|. amount of modification i*.|||-5£--- il i'_|_|;~|:;|!f|-.
|.'||'_;;| and Is'_'--'--i.li_‘li'.-'|| amount of 1.:i."i.'||l_:ii1.'-.. '-'-i.i--'J:
has continually been ace imulated by natural selection
for th I -

Tl

e benefit of the species. But as the variability of

1 1"&‘:.‘:H-!'l|i-||;|1'i|'x-l||".:-i--|ll--i part or 'l i:.l- be Il B0

great and long-continued within a period not exces-
-‘*l-"--'|.'-, remote,. wi ||;|--_'|:1, a8 a reneral III||-, I'.‘Z||I-' still
to find more 1.:1:'i.||.i5,:ll'~ i such parts than in other parts
of the orgamsation, which have remained for a much

['"-'—"' r |I|'."i-.-| nearly constant. And this, 1 am con-
Vinced, ig the ecage, That the struggle between natural

selection on the one hand, and the 1|-]|4f"t|l'}' to rever-

SO0 and variability on the other hand. will in the

r “1
H o
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course of time Cease ; l Z|..|L l| & Mmost ;||-,'|--.*']|';-.'-'I'
'1-"~-'|"!' || OTrans 1 u;.‘. |'! IMa CONStant. ! Can see No
r'efson To llll'-l:-:. Hence when an Ororan, however
abnormal if may be, has been transmitted in :||-E-I'-:-\i-

the same condition to many dified descend-

as 1n the case of the '-'-I-!I_f of the |-;|1_, 1T musi
existed, according to Ty the I'Y, for an Immense

W in I:--nl'i_‘- the same state: and thus it comes
to be no more vanable 1;|;,-'| an? ther strmetnre. J1
I8 IIII]I"- in those cases in which the modification

been ¢ mparativi 'f_k and extraordinarily
that we ounrht to find the T rati bl
?||:|_‘-. b |'.||||'||. -uli‘: |II'-'=--'1|: I # ||_I LLELrTee,
the *.:ul'i.-;|-if5.'} will seldom as yet
'-.'I-.:.'illill"l =4 f""...llfl of I|.-' mdividuals '\..:r:\.'
i!:_' ..!! 1.|- I'-'-|I|i:'-'=i INANNner .||;-| -I W AT
tinued rejection of those tending to re
and less modified condition.
The prineciple included in these remarks
ended. It 18 notorious that EII1II charact
maore '-.':;'i.'!|-||- than '_"!|'1'i-'. To !"'.‘l-l.:l-ll |'_'-

ALl ||'.!l' -'||.-|1 15 TNEATiL. E.H"'!II" “l""'!""' 111 & LA

of plants had blue flowers and some had red, the ¢

would be '||I'-. a 8 cific character, and no one would be
'~'|Il'|ll'l--l o at one of the blue -[---:'il 8 vary i||-_- into 1 . or
-.'--‘|‘.|-2----|I'-. ,' ||:|'I 1 |] '!I!|-.- H]-"l'!----: !'|Il blug _!--1'.- I's., :|,'--
col mir w.'Ll |-|""l|i;' i '_."-'I:-'."il' |'|:;||'.|-'5-'|', £ -! i:-. '.;||'i:1-
!j':ll |-.| i INore I:|::|='..'.'|;. 1'i|'--|1,!'|-1;|!|-'--, | ].;|l..-
]I Een this !".'c.‘:l|'|' |||-.-:!'|~|- 1.1 I'?"'.I'=|:II:;|1.:-'I: 18 T .;Il
this case applicable, which most naturalists would ad-
YANE, !|:"|||'.I.‘I. ||-:I1_ ‘-i'-l'.'ili.l' charactors are maore |,;|!'i;.|.!.|.:-
than |'_--|'f|-, because 1;'Ir"~ are taken from |-.‘111- of less
|'||'_'x-i--|":‘:-'-|;. iil-'_-"ll'-':ll:-'-' 1.:|.'EZ| Ii||-|-|- I'I-I|]!|:III:|I'-. |;-,-.| for
|'|;|--i||-._‘ renera. | '|| Vi 1:'|,-- |,‘\|||::‘|.i-’i--'.| i*— [|;||'I|:-..

yet only indirectly, true; I shall, however, have to re-
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turn to [l_'l-ﬂ }itll_il':'1 I our :'|;;-|-]|-1' omn | j,|-,—»|-|-i|-;||i. 1. [ 1

'i.|l| be .|;_'||-l-'! :~|:|-|;II!| ms to adduoes evidence I
‘Illl_: ort of the -'iIl'l'l & statement, 1|.:I1 *-||'-|'|_|i.' .-'l;;]|'l|.-[|.|-._h
4l'e more ‘.;e]'iu! 1€ I||:|I| reneric :r-||1 J |i::'--' ."-'F ":I!*'ll.l‘-
noticed in works on natural ||i-~:'u|'}, that when an author
has remarked with -!Il'|'l'i-|- that some f!r OTf&ran

Oor part, which 18 generally verv constant throughout

Cronns ||‘_' =|||.-_:---, i|;|-- -."-.-I"Ii:.-'r--'r I'|'|I=i-;.-'1';||':". i_l|

the .;i.-|5'. i-|'|.|i-- of some of the r-'r----"i--H. And this 1ac

closely-allied species, that it has, also, been variabl

-"-ill'i-'l'.- 1||;:[ i |-|:;|I':||'r-."_ ‘-‘.ilil';'l |-- ;__"II.I'Z";J!_!"- ) renerie
value, when it sinks in value and becomes "”l." of spe-
cifie value, often becomes variable, though its physiolo-
gical Importance may remain the same. Something of
the game kind .:i:|li.;-'-' to monstrosities : at least [s. Geof-
] |Ji.!.'lll'-' seems to entertain no |,|-:II!-.‘_ rI.:n_ -',i:--
zan normally differs in the different SPECles
group, the more subjeet it is to individual
Un I!I: -II'-|;|.;II'_'| ‘-ic-'n'. of --;!-'ll H|-:l':-l'- :I.I"-Ei._' |||-:'|L
ii.l]-'|-: il i.||_'-. created, '-'.|._'-L should Ii|.:| |':|‘-I ] 1;|-'
Structure, which differs Irom the same part in other
i!J-i Jr .;-i--:u:':j. -created sp wies of the same renus, b 1L
variable than thoss parts which are .-i.=---:_x alike in the
Bevera] .H|n--.:---'_‘ I do not see that A1y .-_x_|||;|:|;.-‘_;'.._-|
can hbe rIVen, |'r-l[ on the View of r-fl--.'i. = |u-i||:' ll1||_‘.
'".'!"'|i!f'|} marked and fixed varieties, we might surely
CXipect to find them still « ften continun o1 ) VAT in those
Parts of their structure which have varied within a mode-
I.m"l_"- recent |||-r'i-=ll. and which hav thus come to differ,
Ur to state the case i another manner :—the points in
which al] the species of a renus resemble each other.
and in 't'-||i|'|: I]I:_l daffer {rom Ei|-' -«|||-'f--- of some --[lal']‘
£enus, are called generic characters: and these charac-

ters 1in common ] ;'.[[|'L|-i:[-.' Lo i||]|l'['J:Ii||I.I'I.' fTom a o I Ion
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n a still more important degree,
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||!:.||'L1;||'|.r;\-\. LMCOTI LT *-\.|||'.-_|'|| Ml )=

forms thus P duced and the o
n each other. So that,
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a tew species presenting slight modifications of struc-

BSOS derTed - 1id this assuredly we
often ]|':1.:-
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IRANSITIONAL HABITE.

'!i.ll-' variet will be liable to a ':'I-':--||1-.! EXLeTT ination H
and during the process of further modification through

natural selectio hev will almost certainly be beaten

:II!I]. ‘-Illull::f.I!"- . } TOTTIS '-"-l |'I 1]:".'-. connect ; tor

L1

these from existing in creater numbers will, in the
aggregate, present more variation, and thus be further
improved through natural selection and gain furthe:

advantagces,
|.;|-~‘.!‘... lo 1N not o al on 1Imée, but to all LT,

if mv theorv be

amongst 1 asil
m a future
{ |.;||-I: r atl '||\. i::li-- rfect and
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ional grades between structures fitted for verv differ

’||1'- ’.'r- |I|l '.'ti” 'L T |‘| |::."|I' I'I Lo Iil"nl'].'-‘, -'|]I Al

eriod in great numbers and under manv subor

|
forms. Thus, to return to our imasinary illustration of
the flying-fish, it does not seem probable that fishes
J.';||-_'lI-;:- of true thight would have been dev :..l...| unier

ITLEATLY .-«I;|--:-|'-|i.'|.|lu- I.'-l'llln ZII-Z' 1:|ixilll_'_' }-]'-_-'\ 0l many |.;j-'_|ri-

Il Many wavs, on i'r.--' |;[| -| and j!J l|:-- Water, ||_-|[_'|' r!,. .'|-
organs of |Ei.'_‘|-1 ]l-'-"i come 10 a ;I.'_‘|E gtare of I"'|'|.-'.'|'i"ll.

S0 AR TO ]l;.!'.-- '_"I.'-L-'II them a E'-..|:_| L& OVEer

other animals in the battle tor Iife. Hence the chance

of discovering species with transitional grades of strue-
ture 1n a fossil condition will alwavs he

having existed in lesser numbers. than
species with fully developed structures.

11 R | y
J Wil now Fmve two or three mstancs

and of changed habits in the individuals
?‘w-]l-'l"_l'-»._ \A i]l I l':llll I' CHse OCCurs, i| 1.'\'Il:.;;'i DE &

natural selecrtion to tit LIS Animal, DY some INOoCNCALIon

= : 4 | . 1 halaé . 1 - .
ol 1ts SIricture, 1or 108 changed habits. o exXciusively

for one of its several different habits. But it is difficult
Lo 1 | and mmmaterial for i, Wl abits LT ";!”'..'
0}

' 1 | 1
anog nrst and strociiu LET'WATUS ; § i |

1018 Ol

structure lead hanged habits : both
Rt !

-:.i"f. OW

on artificial substance
mmstances could be

atcher (Saur iphagus
th Amer a. il'-'\.-"l'.||_" OVEr one spi 1
. ke a kestrel, and af
of water,
a hsh. In our
own

rer titmonse ( Parns [IiAajor) Inay ba
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CHAP. VI, TRANSITIONS OF ORGANS. 193

their intimate structure closely resembles that of commeon
musele ; and as it has lately been shown that Hays have
an organ closely analogous to the electrie apparatus, and

111 | TS I.’.II..l

must own that we are far too ignorant to argne

attenchi asserts, discharee am electri-

that no transition of any kind is possible,
"“"|'i."‘i*- 'ii'lil'iil!l'l.' - .':-l' 'I!I-'_'-.' OCCur In |||:|I'.l .:!'-.“ it a I:l”_{l T
es, of which several are w .|| remote 1

afimties, Generally when the same

several members of the sams class.

members having very different habits

attribute its presence to inheritance from a i

ancestor ; and its absence in some of the members to

Its loss through disuse or natural s lection, But if the

I';-'l'|I'II' organs had been inherited from ne  anclent

prozenitor thus provided, we might have expected that
| electric fishes would have been -|u.-i;!,';_1. related to

T, Nor does _:=""'||"_!“L at all lead to the helief

formerly maost Ii-]|---» ||:y.f e-|--:'1!'i-' OTEans, I "
most of their modified descendants have

presence of luminous organs in a few ins

fterent families

Other cs

0] [
oland

sthera almost as remote as possible amongst flowering

|'|;’1"1"“- n all these cases of two ve rv distinet spe-

cles furnished with .||-|n:.-|'--|s1|_'» the same anomalous
organ, 1t should be observed that, although the seneral
Appearance and funetion of the Organ may be the same,
."'"1 SO :'1:.-'1:|‘||--:.T.'_! -|i.":'- rence can __---.'u-l'.-'.||_x i-.-.[.-.
tected. I am inclined to believe that in .‘|".:|'§\'. the same
way as two men have sometimes 5|:n||-l--|.-le-||1|_'- hit on

K
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marine birds could arrve at these islands more « ::w-il_"- than
land-birds. Bermuda, on the other hand, which lies at

about the same distance from North America as the

Galapacos Islands do from South Ameriea, and which

has a very peculiar soil, does not possess one endemic

land bird: and we know from Mr. J. M. Jones’s ad-
mirable account of Bermuda, that very many North
American birds, during their great annual migrations,
visit either periodically or occasionally this island.
Wadeira does not possess one peculiar bird, and many
l':'“"']' an and African birds are almost every vear blown
there, as I am informed by Mr. E. V. Harcourt. So that
these two islands of Bermuda and Madeira have been
stocked ]'}' birds, which for long ages have struggled
torether in their former homes. and have become mutu-
IH‘% ,:-!:I]IT":] to each other: and when eottled in their
1LYy | OIMes, | :||-;l| |Li5|-l W I] ||:|‘.|- Fil S |{.--}.1 ]-‘-., 1| |:1|.I"|"\-
to their proper places and habits, and will consequently
have been little liable to modification. Madeira, again,
18 iil;‘|.~||i1.-|.1 bv o wonderful number of ﬁ""'llli::l' THER
:-|.-|'||«'. '.1.|.|-|'.-;|,.---|“|1 e D'lil-l'|'--_-.' ”1. _H.-;|_q_|-,,.|| ]_‘ I.“:I‘.;ill.ll £
1ts shores: néw. though we do nof know how sea-shells
fire .!i~§.. rsed. vet we can see that their eggs Or larvee.
]"-':']:':i'“‘ ;11E.I".i-|-'ll 10 3""!|'-‘-|-|--! or I.'|I|_':.1i;|-__- 1i]|;||: v i
the feet of wading-birds, might be 1I'-‘lii:‘~["']'1-'|. far more
easily than land-shells, across three or four hundred
miles of « pen sea. The different orders of Insects in
Madeira "']"i':"""”l_‘*' present analocons facts,

Oceanie islands are sometimes deficient in ecertain
classes, and their |.';:~.----c are appar ||[|_1. u--u-ni.i..': by
the other imhabitants: in the ldl.!;il!III'._'n-.' [clands "-'E-lih-h_
and in New Zealand :_.i:-l,h”,. wineless birds, take the
place of mammals. In the plants of the Galapagos
]-|i||||1-. Dy, H-H'n-." has shown that ”I-' ]"-"|'='1'|':--|.:|I

]|1|JII|I|']'.“ of the different orders are verv lliili;-l'- it Prcon
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l1ce ‘. to reach distant -n'--;:'-|;-' 1slands ; and an herb-
Ceons I'].:'.I. thoueh it would have no chance of
successfully competing in stature with a fully deve-
Is |'~ tree, when established on an island and having
1o COm 5---!=.~ with herbaceous |-|:n|‘- alone, might I'-':Hli|_'~
ralll an :||]*..'.-‘.|[;|'_-_'-' h'-. ;f'l'-.-'m'.'}i:-_:’ |;|||--I' ;|]I!| l.'||i-'l' ':'!-J
OvVert |-|-i:|'_" the other }||:|I:I--, i 20, natural gelection
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]-|:||.|=- when '_."1'!-'-'-le::' on an isla ll. to whatever order
they '!-.-!.-',|'_-'---1!, and thus convert the m first mmto |'-||—|,:,-
and ultimat: |_'-. mto trees.
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- relation, to a ~'|-|'1'|i| extent mdepend

between the d --ill  of the sea Bepara

1sland from the neighbouring mainland, and

gence 1 both of the same mammiferous spec

|

alhed species in a more or less modified conditi

Winds r Earl has made some striking observations on
this head in recard to the great .\];|E.|_~. A |'--i|.'|u la o

""‘||i"|' iH traversed near (lalebhes |'-. a space ot i L
ocean ; and thas space :--'||:4I'.I1|*- Two "-"-I-!!"l_‘- chstinet
mammalian faunas, On either side the islands are
-“'i1||-"~|"l| (T ||;--|1-':'":I--|_'-. des P ~:i|-||.:||i||-- Il'ili||~.*-. and fl‘-
are mhabited by clos |I'\ allied or 1dentical l'l'-i.:-ii'li|l-.'-'--
No '!'rllll[ .HII:I.-'.I-.'P. anomalies oceur in this oreat archi-
pelago, and there is much difficulty in forming a judg-
ment in some cases owing to the pri bable naturalisation
of certain mammals through man’s agency; but we
shall soon have much licht thrown on the natural
]|i=|--."} of this ”'""'ij"'l".—'" ].-_\' the admirable zeal and
researches of Mr. Wallace., I have not as Y t had time to
follow up this subject in all other quarters of the world ;
|=I:I' a8 1ar as I have oOne, [!l-.' e |.4HHII Fenert Ii."' holds
rood. We see Britain u-]-;||';|.---l ||_'~ a shallow channel
|':-'.-]|'| ]-.Ill'1||l-.'. :I'|!| |||-- i||:||||||'|.|l=- are 1||-' HITE On ]u".'L
sides ; we meet with analogous facts on 1|.:<.i|_'-. islands

separated by similar channels from Australi The
West

LN '|||'I [ .|1||||w1 gt ='|||| 011 A 1]. = | |'|, 'H'Ill:- ners el |||I| |

"'ll" I:'I'”'1Irh--||~-|| de |_. ,|||.L'i|»_ vwe find Ameriean
formes, hut th

L= *-]lr- || 8 .l-ui EVEL [':|,- oroera are ||1-HIJ-'T_
As tl“' amount of modification in all cases l|l']"'l|i-ﬁr- 1o
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the lapse of time, and

1t 18 obvious

nnite
i 1slands
and the frequer
ind th
bitants of islands with those of a
an inexplicable relation on
reation.
mge remarks on the il
5|.|"||'|.'\_ the se E'.'ill‘. of kinds—the
mie forms m particnlar classes or see-
the absence of whole groups, as of
1AmnS, ;:'|'| of terrestrial MATIN s notw ;I|.=I;|I dli {r
genee of aerial bats, thi “i.'l'_-l..li' prop: rtions of
CeTTaIn |:|'|!|-|'- 01 |l|'I!Il"‘.. ' aleols II"]'|!I* .:I-:'- i||'_' !""'i.'
d into trees, &e., 1 to me to accord b IRFE) s
he view of oceasional mean I tran port having
of time, than
anic 1slands ]!;|x=|'_5' been
I -'!..--I'E.'\ connected |-_'~ continuonus land with the near
continent : 10r on this latter view the 1 |i',_'|'.:1i|-i| wiotld
probably have been more 4'-=|:||-'--1| : and 1f modifi-
cation be admitted, all the forms of life wonld have

been more !.I!.‘- I||||||5.'.:'-'., 111  ACCOTAances witn ||---

para O I”l rtance of the 1 ol III'."'.|.|..-':; 0

[ ‘."_-:'!li«'lll.
| do not ||"|_'-. that there are mans '|1.||| orave .:!_:|"id
culties 1 'II!I=]-".'*-'|.".I'iil.-_" how several of the inhabitants
4] . . L
of the more remote 1slands, whether still 1 aming the
BRAIE S cific form or modified since their arrival, could
have reached their present homes. Dut the ]-l'nl-:.|-;'||'.'1L
of many i-|;'||l|'- |:|'-.i'|'.:' --".i--l--l| s I;:|Ir;':._r-|=|:|-----~_ il

'-.'a]:l-'].l not a4 wWreck now remams. mnst not |.,- OVEeT=
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will here oive a single

|||. ||'i|."i"|ii|"._ .I|'-||I"'-|

s | T Tid
miast |'\-\.ll:,IIl'l| .||'| o | IS

1 - . - 1 .
. PR rally by endemie Epecies, but sometimes

i+ Yet there must be, on 1 A
some unknown, but l;f-__-'!-|_x efficient means for their tra
p rtal, I'll'l-:-'.fné the i-l-|'-|.:|’. Jhed YV OTLIES occasionally

crawl on and adhere to the feet ot birds roosting on the

ground, and thus get transported? It occurred to

land-shells, when hybernating and having a

ous diaphragm over the mouth of the shell,

flo ]-|-| in chinks of drifted timber across

moderately wide arms of the sea. And I found that

soveral H].:-.-i. s did in this state withstand uninjured an

Immersion in sea-water during seven 'i". . one of these

ghells was the Helix pomatia, and after it had agaimn
i'_‘-l" rmated I. put it In sea-water

L |".'n--|fl~. recovered. AS
caleareons .-|.-:'.-|;|i:||'., Il removed

tormed & new membranous one, I immersed 1t for

| .!_'-_\» In  sea-water, it recovered and

crawled away: but more exp are wanted on

this head. I

* INDET ﬂTI';i\'I-_[" il important fact for us in regard

inhabitants of 1slands, 18 their :|i].'|]|]-1_". to those ot

arest mainland, without being actually the same

" Numg rous instances could be given of this

ct. [ will rive only one, that of the Galap
-II'I""IIi":"']ﬂ:'_'H. situated under the equanor, betwi

and 600 miles irom the shores of South Ams rica.
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almost every [E:"l'?li-'1 of the land and water bears the

11T |i-|;:.|{-'.'-.il||' stamp of the American continent. There

are twentv-s1x land birds, and twentv-five of these are

ranked by Mr. (3ould as distinet -!..-.-.'..q_‘ ~.|_|||:._.-..e-.[ tio

FI.'I,'.' been ereated |.|'I'l", I'-.-l the close a hmitv of most

of these birds to American S 168 1N every character,
in their habits, restures, and tones of 'll'i"l, WS IManl-
88T, o 1t 1s with the other a I‘:I.:|!-=__ :||;|| with nearly
all the ]|§.||.1-. as shown |-I'».' Dr. Hooker in his admirabl

memoir on the Flora of this archipelago. The natu-

ralist, lookine e mhabitants of these voleanie
1islands 1m 1||- acitie, distant several ili.li:-il'---| ]|._':---u
irom the continent, yert feels that he 1s *-»I;Ii'_||i2!_:',' 07
American land. Why should this be so? why should

1|||' *-Ill'l'ill'* '-'.l.'i:'ll are “'!li'fll=l'41 | ] QI:I"\.*.' .r.-l'l 1l -"|'|';|.'_-,-|| i|'
1 |

the Galapagos A I'I'I-i|'-5:lh:'->. and nowhere else, bear so
In i -1-i'|l!l of afinity to those ecreated in A rica ¥
18 nothung m the conditions of life, in the geo-

|-:-:_:i-':|| nature of the i-|:||!||-', 1T llel-il' |Il'iLj|| Or CHOMaTe,
or in the proportions in which the several classes are
associated ?I'.!.!"-'ll!le'!'. which resembles -"|l|---|.'x the con-
ditions of the South American coast: in fact there is
a considerable ||i-€=i1l|||'.!|'il_\ m all these respects. Un
the other ]II there 18 a l'--l:af-l»-]'.:i--- il r

semblance in the voleanie nature of the soil, in elimate,
ll-'i'_'-!|1, and size of the 1I-C:.|i.-|-. between the (G :'.:Ir:'|-_*:--¢
and Cape de Verde ."ll'n-ilf[n- lagros : but what an entire
and absolute difference in their il ill'i12'il|‘-: 1 h

I|.l||ir:||;[-- | the {].' ||-- I"uln'.’"E-' |-| wls are re |.'E'I-ei 1€}
1|.- ge of III.|"I |I|- those of [|||- |'|:.||:||l.._:""‘-5 L ."l.l.!l-l'il'il.
l believe thas _1_';1':.I|||i fact can receive no SOt Ol --3\|||.'.'-
nation on the +-I'||1'i|:|.“.‘n' view of i||4!|'|n ndent creation :
whereas on the view here |:|;1i|.—i.l£|.-'|]. it 1s f-il'-.i»-l:-;
that the 1}:||::]-:|_"-'-.—- Islands would be |i|~-'|_'~ to receive

i"=-|'ll'.i=~f-5, 'n';|'|l'[lf|-'." |l'-. ll"'I':I‘-i.IIII.'E] mMaeans of |J-;]||_H!;IJ['T 0T
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II '||I ’.'II!:iI-i.IIII.I-C |:|i'.l]. |"'-|1|‘. ."Ll':- ]'in':|; :;:,-| r||--
pe de Verde Islands from Africa; and that such
lomists would be liable to modification :—thg principle
. i'.li"l"..'.lii o gtill b raying their origrinal ]-i:'.'!ll‘.-|.||'|'.
.1'-|:|;:_'\' .:...||---__f-||i- facts could be given : indeed it is an

almosf universal rule that the endemie |||'---.|:-':E--i.~--|'
Islands are related to those of the nearest continent, or
'he -.-m---|-riu:|~ are few, and

Thus the lants of

to .
know from Dr. Hooker's ac
but on the view that this island has been mainly
|':~' seeds bronght with earth and stones on
by the prevailing currents, this anomaly
w Zealand in its endemie '!'-|:||IT- 15 much
i I|'|I 1N _"-.'|-]|'.|:[;!_ 1|||- nearest I|L;|:E.|;;:|l|.
' reelnn @ Al d this 13 what micht have
.‘,-n-'. d ; but it is also plainly related to South
1A, which, ."E]l.l--.'l'_-'ll the next nearest continent,
MOTTN |',-f_x remote, that the fact becomes am
maly. But 1l is difficulty almost disappears on the
view that both New Zealand, South America, and
other southern lands were |--I|_;" Ao ;I-:II'Ti.LH_"- stocked
Irom a I.I-.'.|'|I'-. intermediate thongh distant |---i||1‘ namely

].I'- 1]

. the :|ii[:|:':':-|- i'“lillill'w '.l.|1--'|| 1|;--‘-.' wenrse |'|--1]|:-¢|

With v retatio ks |---!-|-1'|- the commencement of the Gla-

clal period. The affinity, which, though feeble, I am
‘”r.-“”-"' d |"‘- Dr. Hook: '| real, between the flora of
the s "”!ﬂ"'\-"-"‘-'il'l'!l corner of Aunstralia and of the '['.iiu'
of Good Hope, is a far more remarkable case, and is
at Present [Iil-'x} licable : but this ;'!-:i"'“."' 18 confined to
the |']=-'l|11"1 and will. I do not doubt., be some ll"n ex-

['l-':i-‘.ln-ll_

1 B . 0 l v
J|'.I' |;|‘-‘- '-'-.ljll']‘. Canses [!|.- [|:_]',;|1-L[;|!‘,'|-' 0l an ’I]'-'].!I-
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to thos " the nearest nt, we sometin
displayed on a = all seale, yet in a most interesting
manner, within e limit | & BAIme 6l -|;i!..-|;|-__-'|-_
.“:uh— the severa Tl il LA L
are T |.|E|1--!1
marvellous mani .
g0 that the mhabitants of e

distinet, are related

to each other than to the imhabitant of | ny

world. And this 15 12t what Ili:_'.':l|

hiave been -"&|---'1--': on my view, lor the 1slands are

gitnated 80 near each other that thi \ wionld almi =1

certan ¥ receive mImmicral T4

gouree, or from eacl ther. | this |i'ni|:|ii;|'i1_k

between the endemie imhabitants of the islands Iy

be used as an arg araInst Iy VIEWS ; -

be asked. how has 1t P wed In the

gitnated within sight of each

___l'----|-!:'5-':|i nature, the same height, chimate, &e., thad

ANy of the |-||:‘||i'_'|':|||.'-: shonld have been differently

[||.h:,i1|---|. 11I|||'.]__-|. --E|.j. i:| H --I|::||| -!--'-_'I'----. 'Hnia :--:.'-_'
} :

:|||||-.|;'--I to me a great 1;:'.2«-|i]‘._'-.' but i1t arises 1In

chief ‘:-:|!'| from the -E.---;:-|_~,-«--.|1| d error of consids ring
the |'-III'~'-i-'.'I|_ conditions of a r-n'|:|||'_1. a8 the most 1m-
poTtant for 1ts inhabitants ; whereas 1t cannot, 1 think,
ha .ii»lu_:h-i‘ I|;:|I the nature of the ||I|:--|' i|5|.:|]-i1.|'|l-,
with which each has to COMMPH te, 18 at least as i'.|||'|||'-
Tant. :||:|| :_’-‘.lf"!';*H_‘;' i |..|]‘ IO II|:}---."I;|I|-‘. -'|--I|Z--i-‘_

it we look to those mhabitants of the
'.:.||-.':_'_"---¢ ."L?":'||i]"'| LD '-'.||il'|' are fiy |!:-| il| ||||..-|- :,-;||'1--.
of the '-.u-l'!-l -|;|_‘~'j|';:' on one side for the moment the
endemie ~|-f-|-=-.--~. which cannot be here '.-=i|'|_x included,
fif we ara o -!.~'i-!|-1'i|l:_{ how 1]|a-}' have come to be modi-

fied since their arrival), we find a considerable amount
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--1.:-]'::| i-|:1:||]-', |||-- -]l Teri nee
mirht indeed have been I'“.|'-"'1:-t on the view of the
i=-|:||||1- havine been gtocked |-_'-. oeeas1onal
transport—a seed, for imstance, of one
been bronght to one island, and that of another plant
to another island, Hence former times an
il:l‘:lll--_'|';||_" settled on Any one or more of the i-!.||'-|-, O
‘-'t.:n-l'_- 1 ~.|-,|.~,.-.|5|.-|_[|_'-, ,.!.|-. ;1-'. |-3"|l'|| OTLe i-|:||!|| T :|::--I|---|',
it w mld nndoubtedly be _\;i..n,.-.l to different eonditions
of life in the different islands, for 1t would have to
compete with different sets of organisms: a plant,

Instance, would find the best-fitted ground more per-

I-"":l_'\ I-'.'II|-E'|| ||_'|. -iialilu'[ l.|;|:;1- in one i*-l:-llll than

In another, _-:;..'[ It Wi nld be -_-N|_||I-| ad to '|.!|-' attacks of
somewhat different enemies. If then it varied. natural

selection would probably favour different varieties in

the different islands. Some -!---l':-- s, however, I-|i!!:f||
-*5-:'-';|-| .-|:|-if vot retain the same character -'"|1'--||;'.']:--'|1
the '..“."-‘-I‘:-. I;I.lwl a8 we see on continents some .=“|-"l'il=
“|'1"-I-|i2|'__-' I.L||I1. and remaming the same.
The |'--;|||_\. jIII'EtI'i--:i._' fact 1In this case of

PaZos .I"-I"l.i|--'|:|-_ , and m a lesser In some
analogons instances, is that the nes s formed 1n
the s parate islands have not :;I:i-'H} =l:|'--;|l| to the other
I-f;|.i-|=~. |'=||I the ';=~.Ii:-|=-_ [ll--li-_'". ifl -»i'_fl’ll il --:!I'|| nr|u-r'.
@dre -‘*"'r'ZII';II--<:j |:_'\ deep arms of the sea, In most cases
I"'i*:'-l. 1||i|.| 1|'." |L|'£EE‘-:I { ..'|.|!I!i"!1 i||:'| Il:.' Ire i"' 0 Tedsonn
to suppose that they have at any former period been
contimuously united. " The currents of the sea are rapid
and swe [P AcTOSRS the archipelago, and :,":I.l'-h of wind

are extraordinarily rare ; B0 that the slands are far

more effectually separat «l from each other than E-'i"_-"'
to be on a map. Nev rtheless a good many

| I'.'i"."-\.l |'|||1:| IrL|""-" I '.-|:|'E i“ ||1|-‘|.|' !I.;||'t-|1 |.'||. 1|:,| Wi :ill

”!!'i' 1|l"'c" ""':IIilil i] 0] |||l' i|_|'-"||i|ll'|i|'_',"'. are Ccommon to
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|i|-' geveral i-ut..ll_l!"-, :|':«.3 we Iay nfer from certain tacts
that these have |||'-~|-:||||I\ Sy ad from some one island
to the others, But we often take, 1 think, an erro-
0TS -.,;'.--..,- |||' |_||-- |:|'--]-:||li:f'_1. of ol :---|_'\ I||||l H':I 8
mvading each other’s territory, when put into free
intercommunication. l.II'!--IiI-E---l.i_k if one -«il--l'i-'ﬁ has
Ay ;|||'.:|i|r:|-__--- whatever over another, i1t will 1n a
very brief time wholly or in part supplant it; but if
both are equally well fitted for their own places in

nature, both }-l‘--]-::i-|_\ will hold thewr own [-|:|n'--~ and

]il'l'|l separate for almost anv length of time. Being
famihiar with the fact that TIATY r-;-l-'iew, naturalised

Ihl'x-!'. h mans acrency, have spread u;[|; .';-|-.-:||-¢|;|:|'f
I ;

1':|i-'-|i:'_‘-' over new countries, we are :.|.: to 1nfer that

T -|"- would thus r=|l|'-':--!,' but we should remem-

ber that the forms which become naturalised in new

countries are not ;_-'|'|:|-|'.'rli'-. closelv allied to the ;|!'=l'1'i_'.fill:-f

inhabitants, but are very distinet species, bels

"|l'_'..||.'_': ill il
|.lr:"' ]-l'-'i'llll'li' 1 1I1I|';|'-.|--C, HE: Hiiul'\.'-i_| ||_'.,' _1||_EF:||_I!II'{.;|!il|_lll:l"

to distinet genera. In the ralapacos A |'|-|.i|u ]:I_:_"ll.. ATy

even of the birds, though so well .'.-!:!||1|-|| for :1_'~'1'|.:'

[ rom I*~|.'<' I-'! T i-|::I|I|, are distinet on |.'|-'i‘|: E!’|I;- 1|'|--|':'
are three closely-allied species of mocking-thrush, each
|'-+|!|i:||-| to JI|- W I-HliI]I-:]. Now ||'5 115 HJF«|HI--I' the
]'.Jx--'|{i:|_'_'-1.2|‘.'!|-I!| of Chatham lIsland to be blown to
Charles Island, which has its own mocking-thrush : why
r-l.l-lllu' it succeed jI!, l--T;!|l|i*-|.ir|_‘ J.f--']1'1].|'l'|-'.' IIII-IIII' may
*‘:13:'|} infer that Charles lsland 18 well stocked with its
own -»JI-r'-'I-l--i. for .':IJI:II:l]J_‘-' more egos are i':|i|| there
than can possibly be reared; and we may infer that the
mocking-thrush |-nn-|.!i:|1' to Charles Island is at least as
well fitted for its home as is the species peculiar to
Chatham Island. Sir C. ]..'.1-|| and Mr. Wollaston have
communicated to me a remarkable fact bearing on this
"-Hllli-'-"'. E I.':IIIi.L'I_‘.. that Madeira and the i"l.i ']-|.i'.ll'_;' 1slet of
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Porto Santo possess many distinet but repre
Y2
M |

land-shells, some of which live in crevices of stone :

.ultl:-.'u_:g-h large quantities of stone are annually trans-
ported from Porto Santo to Madeira, vet this latter
i“léll--l has not become colonsed ]"‘ the Porto ~Santo

1
= |

E 9 i 1 1. =9 ] §
:-. BOIMNG E.ij:.|1-|-::f| |,|||||--.:4|.*-. WALLIC I.'l'-llll]-l had some
|

s ; WTER ! I'E:|-'!"*-*- |I"E|'. i*!-!t!.ll‘* i|-'|."||' }Il'r"ll |'-:-!|||;i-q||

=:~'|"L:I!L1.'i,_"' over the i-l_-l::.’:-l.-lli- -I-I= .i'.l"HI 1|:|~|'
considerationg I think we need not greatly marvel at

the eéndemic and representative :-J-'l'i- g, which mhabit
the several islands of the Galapagos ."LI'-'E:i-|'I lagro, nof

1 from 1sland to 1sland. In

i'-“fi'll_;'.' universally spread
“':”',"" II'I:.'I"I' |-:.3'~:.i|l'l""-, s 11 [fl" several 'ii,-.‘-:,"i-;'|"- |||I1||-'
sime contiment, pre-occupation has probably played an
lmportant part m checking the e -Ii:‘llill_:”ll_;" of B] CeIes
under the same conditions of life, Thus, the south-east
and g mth-west corners of Australia have I:I'.'lll_"- the
BTG III:I:\Hi!':Il conditions, and are united }'.l" continuous
land, yet they are inhabited by a vast number of distinet
Inammals, | §1|'-E=. and plants.

The principle which determines the general charactes

- the fauna and flora of oceanic islands. namely, that
the |||]I-':5-i.';||'_:=_ when not i-||--;i1i-'.|:.f_1. the same, yel are
i’lili -1 related to the inhabitants of that recsion whenece

" T ' s - = I W . ] |
Llomists could most readily have been derived the
:

Colonists i'il"-ii!"' been subseguently modifi |] and better
. | !

]II[--|| 1.0 ||:. . N TERY :l.-::ll'*-.-- i*- ":. T||" '-'-ill'-I ;l|']"i!-";|-

tion throughont n ture. We see this on every moun-
tain, in every lake and marsh. For Alpine species,
II‘UI'-"”.":'- In 80 far as the same forms, chi :].I" of J-:.Il:i*-.
have '"."]"'”'l widely thronechout the world during the
recent (zlacial |-|-=--.-'i|. are related to those of the sur-
rounding ]'"-'~|:i‘.|‘.f~u; ~thng we have in South _!Il.“:"ril'il‘
Alpine humming-birds, Alpine rodents, Alpine plants,

&e., all of r~1|'i|-‘.|:~' American forms, and it is obvious
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that a mountain. as 1t became H.!H".'\]_'- II|-I|--::'1.- d., would
naturally be colonised from the surrounding lowlands.
So it is with the inhabitants of lakes and marshes,
|-‘x-'|-|-1i'::' m s0 far as oTeal i 'i‘.i1£-. ot 1|'.|i|-|---‘.'| has
eiven the same general forms to the whole world. Wi

see this same principle in the blind animals imhabiting
1

the caves of Amenriea and of ]':'ill'-||---. Other analogons
facts could be given. And it will, I believe, be uni-
3 --rn.:!:} tfonund to be rme, 1 hat wherever 1 two ri Lfi=-i|*.
]:1 ‘.E|--|;- iu- ever so lii*—':ll 1. |-|'r'|_k l -.=-'|_'l.' al :"I| or re
presentative species occur, there will likewise be found
some 1dentical "-\.!II-'i-"‘-\.I ufl--k'-i::__t i.'l :Il'-'I'I'-!.,‘I"l- ‘.\.il|| I]I:-
I'--|'--_-||ii,_- *.i--'.'.', :-'|.|: Al some I'--r".||| I |l- I-| rI;. I'et ||':*-i
been intercommunication or migration between the two
regions. And wherever many closely-alli d species
occur, there will be found many forms which some
||.-.-1|||':|||--r-« 3"..‘:||1.; s ||j=*;i_'|--| «|u-'i---, and some as 'L:I."i' -
tie 8. these dounbtful forms "‘-.il""-'\ill'_': us the st s in the
]l]'lll""ﬂ of IIl--lli:i- atlomn.

This relation between the power and extent -.-1'.‘||i;_"l';|-
tion of a ~||:w-i--~, e1ther at the present time Or at sOm
lormer |---rj--|| under different ]-i|} sical conditions, and
the existence at remote |||-i|.? s of the world of other
species allied to it, is shown in another and more
:;:-:.--r:uf WAY. Mr. Gould remarked to me !~-I|:f aco, that
in those genera of birds which range over ft he world,
many of the a|-.--j--1 have very wide ranges. 1 ean
|.:||'-!!I'.. doubt that I|.i-‘ |'|'_|-- 18 L '!.I'I'.II!_"\. LTe, T||--I':'_'|| 1t
would be diffienlt to prove it. Amongst mammsils, we

geo 1t »I!ﬁ!xi|:;-|x ||i~]-f;|1---3 11 i::zlﬂ..llu-lill H | |-~-=-1'~[--L'r-4'

in the Felidse and ﬂlluﬁli.lu We see it, if we o M pare

the distribution of butterflies and beetles. So it is with
most fresh-water productions, in which so many genera
range ovelr the world, and many indiy i%.illi|| *~|"'-'!I-"'~ |'.:I'\-:'

MOTFMONS Tangees, Jr 15 not meant that 1n '~'-|'."|'!-
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."I:I_:i':|'_' renera all th q.'iu;'i--.a have a wide range, oOr

even that they have on an average a wide range; but

-

only that some of the species range very widely ; for the
tacality with v :|'.-!| widely-rangi L BPECLIES VALY and rive

rise to new forms will largely determine their average

e, For instance, two varieties of the same spec

il|-!|:.=|.i1 America and I'_m'--!n-. and the .‘-I:-"I'il"- thus has
an immense rance @ but, if the variation had been a little
rreater. the two varieties would have been ranked as dis-
tinet species, and the common range would have been

. i i 2 rie
rreatly redueed.  Still less 18 16 meant, that a species

"'-|.i-'|| appan _|1|jx' |-;|a the capa 'illx il CIOsSsIng |-.|"'|--:'~

and rangeing widelv, as 1 the case of certain powerinlly-
winged birds. will necessarily range widely:; for we
3 " 5 . i 1+ % &
""I||||:|!I| never loroeat ‘:li';1 IO Iange "-".|'|I'J‘| I.II|I|ZI- 101
- = s 1 . & .1
ly the power Of Crossing barriers, but the more im-
portant power of being victorions in distant lands in
y 5 + 1 1. L o il ‘s & ¥ &
th struneole for lile with Ioreifn assoClanes. But
f

on the view of all the -|-.--'i-= ol & | | |:.~'-i||-_- de-

d from a single parent, thoueh now distributed

to the most remote |'-';|l.f= of the world, we ought -to

find, and 1 believe as a ceneral rale we do find, that

BOMmMe At :.-:|,_L'| ol ‘||!. :_‘;..-|'i| 2 Tanose vi I'_"\. -.'\x'll"- . |' 1L 18
necessary that the unmodified parent ghould range

W i.'l" 'l,.‘ !||]||.':'I_'||:||l_- g |i:|:_|'_|'r.i|!|! II|,|,|,' ||"- |jfi.:..."'.:' 11, -|||'|
1 i = 4 3 . TP i ¥
should place itself under diverse conditions favourable

].'”' ”l" CONYE I'-illi| ol i|-~ I-’.'I'-hill'ill'_", Iil'.-1|_". jl.’.ll INTERY! 1:I3j"-
ties and ultimately into new e 108,

} T = - | ol Ly HYSET By
t.l!ll |-\.!||| ||.|'_ Lhe '|'||||"'n|"| 11 LI

we should bear in mind that some ari
and must have ;,:- |

at & remote epoch; so that in such
have b ='!|.Ili.j-||- time for ereat climatal and [ ":L'|'i||'l

changes and for acecident i transport ; and

quentiy for the
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quarters of the world, where they may have become
=|1:.;"|';-'5_‘- modified in relation to their new conditions.
There 18, also, some reason to believe from _::'---||||-_'j--;|1
evidence that organisms low in the scale within each
ITel |'|;|='-', .:'-'Iln'l';lllf. i'l:u'll‘__‘w at a slower rate 1|::H| the
higher forms; and consequent ly the lower forms will have
had a better chance of ranging w i-i|-|l'n and of still re-
taining the same Hir--l'iﬁc' character. This fact, :u-.'_:'--ril.-r
with the seeds and eggs of many low forms being very
minute :JiI'J |u'|.r-':‘ fitted for I|.:.-1.':Z|1 [‘.::‘;l‘-|lll1"..|1j--|., pro-
|l;||l|l1. accounts for a E.il".'t *.'».].li-'\'| ilil- i--l:__' been obss 1"-.--||,
and which has |;|1--|_k' been .l'il!ll-!'é.'.!-;_\ discugsed l'." A ||n|:.-l--
Candolle 1n regard to i>|:||:r~'. |.|.‘||--|.'\'. that the low I any
group of organisms 18, the more widely it is apt to range.,

The relations .éllﬂ' ||;:q--‘|~ﬂ--||_- ! AR HET |«. low .|:|r5 -.L'.n-,1|1\-

|

|'|!:||i'_‘|:|"' OIZanisilgs ranginge  more 'x'-."-|-..\ ‘EEl;II: e

some of the Bpe 1es of wid E-II.—I.H;l'__il'.:. Fenera
dves ranging wids |I'~.——~I:-'I| facts, as ..'Z]-iu.-. lacus-
and marsh productions being related (with the
tions before gpecified) to those on the surrounding

low lands and ||I'_‘-' lands, thoun :|= these stations are so

'||i||'||'|: [|||I Very I”.!Il"'\-l" t'l'!;ll:i:'il I,ii. 1.||-' ||i"-\.|i.||':'| "-\-ll"l'jl"-\:

which inhabit the islets of the same archipelago.—and

|

the striking relation of the inhabitants of
) i||"'||i:i' |,|-_:'.1 or i*-::ll.'l L ”l' ge of the nearest
:I'-'il.!;|I|l|. are, | llllill-i. Ii'!lll'i.". i:l:‘x]-!l-l';lln.:-' on the
||I'-|Li'!l.l!'_'\.' view of the ill:]--||- ndent creation of each Spe-
cleg, but are |-\|-|i-':||||:- on the view of colonisation
from the nearest and readiest source, together with the

bsequent modification and better :|-i-i‘|-‘-.-:'|i.-i| of the

-;'--||-.|!-‘.- ] |||I'II' new nomes.

."1:-.'_._-.',-.---.-',-'l-'l|ll f £ ."I..'-.-'I --_-.-'I'I J.",:'.- Bend flfl.'-.'.' L re. ri| !]H b
I'IEI:I||[-'I'-C J Nnave I-Illl":l'w-"l:l"-"!. ] .-;I--'\'-.. 1||.:1 |1 Wi |||;||1|'

Ilil-' .':.'.'u'-.'-.;ij-'-.- O QU 1rnorancs ol ||E|' Ill .-|'_':_-.-|=. |||' iI”
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the diffienlties be not j|1-|;|u-|':.-|||-- n :|||||'.f11i.':__f
that in the lone course of time the mdividuals of the
BIIILE -fl---:'ir'--, :II||| |.-|-Cr".'-i=|- of |||-] -=||l--':-'.-=. :'I.I".I }ll'll-

ceeded from some one source ; then I think all the grand

leadinge facts of reograpnl al distribution are explicable
1

on the |.|-'I'2'I".' of I.Ii;"':|1i-'li ".:"'Ii--l'.lil._'. of the more do-
minant forms of life), together with -Ii|-~---ili--||1 maodifi-
cation and the multiplication of new forms. We ecan
thus understand the hagh i||1!---1‘..|||-'-- of barriers, whether
aof land or water, 1.'-..||i-'i| .---_|-.|I':.--'.-' ONr sevi :'n] r'l"l':' _I.|
and botanical |-.‘--'n|'|||'---_ We can ];|I:= nnderstand the
localisation of sub-genera, genera, and families ; and how
it is that under different latitudes, for instance in South
America, the inhabitants of the plaing and mountains, of
the forests, marshes, and deserts, are 1 so I-.|_'-=~||'l':'-|i=-
i MANNear |i'|-.-.l-:. L '.]!l iy ]-K .|i'i:|iII‘L, :||i-| are |i]-.|-u:«--
linked to the extinet beings which fi I'I.|-'I':_‘- inhabited the

e continent. & .|!'i||~_" iZI ||..'||l| that the m ttnal rela-
tions of organism to -II';.|||i=;:| are of the hghest i:..J-- Ii-

LGE, We Cill See '.'-EII'l WO Aarcas -ll'i".|-|i_' |'."i!.'|l'l. !..'I'.' BRI e
physical conditions should often be inhabited by very
different forms of hife ; for according to the length of time

L - ]
hich has elapsed since new inhabitants entered ome

polon @ accordinge to the nature of the communication

. : AT e | F e Wk :
which allowed certain forms and not others to enter, either

1l Freater or 168ser numopers ; accordings or not, as thosea

- e ] - -._ e | ..
'.L||.'-'|| 1 ;|-|| |.:||IJI-*'III'-I 1O COme 1IN mMore or 1ess ||;||.
- P h | 1
COmpetition with eacl
) |

. other and with the aborigines :
:||||] ;|:'-'n|'-|i:|j-_' 15 f!:-' i::lllzi'_'?';lll'f-» were "i.:-il' ||' ot '|.'IE'I'I.'
ine more or less rapidly, there would ensue in different
recions, inde e ncle ||1|_~. of their E-|'._'-. sical conditions, infi-
niti I_'-. diversified conditions of life,—there would be an
almost endless amount of « I'.'__".llli-' action and reaction,

and we should find, as we do find, some croups of beings

- 5 151 ]
} L il 1 1iF 1
oreatly, and some only shehtl

Yy I l|i:;-='||.--—-*-l=:Jll' ||. Vii=
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not trouble themselves about the
I*|L I|.- -'!=;|I'.:-'I-"'H W -'|-_|-:| I;|-'\.' 1188
F ANy E-:II"li-'il..'.-I'

or i-!. .i:llll';|'i_;|:
i 1'|::||'.|.-'_r-|' 1|._||-|.\. ;|:|:|',,|.:”‘ -.I.-|
number of forms, and not common t

as one of hieh value: if common to some

nber, they use it as of subordinate

he true one: and by none more elearly than by
st, Aune. St. Hilaire, I
found ecorrelated

important orge:
l Lr

r 1
e YVibLLIE,
We can see why cha
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plan of their organ-
.\!:|'.---|| ||_'..' '.I.-'
unity of type;” or by saving that the several
parts and Orrans 1mn the different -E--'l'i|- of the class
The whaole -IiI'_i- 't 18 I1|'
of _‘Il!lll'!l!'_'l.:--_'_'-., This 1s
nt of natural .:|'-I-.I'_‘-~ n )
| "I.I'I. |;:.'. tan bn MmMorse -'Hli|='l-
a man. formed for r'l’il*i:li.l'_"._
that of a ||.-=|| for -Ei:_'_"i:._:. the |-':-_' of the horse, the
i"":'ll' of the |u-!|n-f---_ and the wing of the bat, should
:I; be construeted on the =ame ||;:||l'i'||_ illlll should

i'_| '|i|-:;.-- the sa DONeSs, i!i 1i|-- SaINe I !:Lli'.l' E""'\-ilil":l‘-l."

(Geoffrov St. Hilaire has insisted =1|'--:|'__1=_'n on the high

jl;||-|-:l:|.|.'-- of relative connexion In |:"II."|":"'1'~ OTralls .
the |l:1!'|- Ty l'|i';'.|'__'-' to almost any exi nt in form and
size, and yet they always remain connected together
in the same order. We never find, for mstance, the
bones of the arm and forearm, or of the thigh and leg,
transposed. Hence the same names can be given to
the hom -';.._-'.|||-u bones m wids -:_-. -li'.'ill rért .",I.iln:l|=~_ We
same ereat law in the construetion of the mouths

ects: what can be more different than the im
mensely long spiral proboscis of a sphinx-moth, the
enrious foldi -cl. one of a bee or ‘I-II:_', and the rrefl _'-|:|'x'--

of a beetle 7—yet all these organs, serving for such dif-
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ferent purposes, are 1 rmed I:_-.,- i finit

i

heations " Al ] r I - mandib

maxill®e. Analogous laws govern the 10

the mouths and limbs of crustaceans
”'I'-'.l I's Ol plants,
Nothing can be more hopeless
"1x|li.|i|i i patiern in members of the
ctrine of final causes.
| » atten | i ilil‘* Y L= "\E'I'I"-Hl_'-\. il |i|':-"|
l'."' Owen 1 his most mters =Ii||:_',' work on the ¢ Nature of
. “I.lil-'--!'-iflr:ll:'. VIEW |'|||.-"g,.i.-|.. ndent creation
!--'ill:'_'. we Can |'|:|j'. --:|_'-. 1|..|[ B i'n in: '||.::' il |::|-
b |'::'.|--"| the Creator to construct each animal and _:-|.|||1.
'he |H|-..||J:|‘|i--:| 15 manifest on the T:'|:|-|'_*. of the
seleption of suneecessive ~Ii-_-_':|r modificati 118,
odification |--f||;.‘ |-!--|i'-;~|-i|' 111 S0ome Way to the
i, but often :||'.'-'-'fi‘.|:' |-.'-. correlat:
other pari f the orgamsation. [n
w little or no tendency
.:I'I_ji'l:]] E-:I]'.-'I'II, ar to 1!‘:||.-||----|- |l;||'!--,
limb might be shortened and widened to any
extent, and become gradually enveloped in thick mem-

- - :
] e T i i e . o i Ny
rane, so as to ' A8 A 1INl OT A '\.""lllll'll toot 1Lt

}l'”' all 1tz bones, or certain bones, i :|:[|:--I|--:. 1D any
eXtent, and the membrane conn cting them 1nereased

1o any extent, s A8 t0 Serve as a wine - [ & il .C-L.l [i:i"‘

sreat amount of modification there wall | 10 tendency
W alter the framework of bones or the relative con-
.:"'-'\..Ellll of the several |l:=I'T:-. If we -!||-]1----- T||.|f El:"
:I!:":' nt }'l"-'_"-'l'.i'llll', the iII'f'III-"l_'x']"' a3 1t may be called, of
all I|.-;||,|||,;|!=._ ||,|_.| j1~.; |i'||||- constructed on the l'.‘xi'-lg‘-ll.'
general pattern, for whatever purpose they served, we
“il at once perceive the [-|:1i.‘| signification of the homo-
logous construction of the limbs throughout the whole
class, So with the mouths of insects, we have 1|:|-|_'-. to

U 2
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matnre
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become extremely different,

orowth « ‘~..||'1|.'-. .I|i|x'".

|:|||".'-. _.:I'.'\.i"-ill'.|||._" Aari |I

view of creation! Why should the

Il & box |---*,|:|-;--|--| of such numerous and such extra-
""'|'I=.=i'i§_'~ ~|::||"'| !'i""~ of bone? As (Owen has re-
the benefit derived from the yielding of the
separate pieces in the act of i--:".:.'i.’| n of mammals, will
}'.'\ O TNEAns o 1]-!.‘:5“ the same construetion in the skulls
l'I."'.-]il'w .-._|-=Ii|li -I‘.||i:.'|:' |||||:| < |5;|-..-- ]'-"'Il .-1-.-;|':.-.|

in the formation of the wing and leg of a bat, used as
1I!|I-.'\ re for such -':'|il:|_"'. different E-I:I'E-II--r'H‘.‘ 1'|.1'|.]I"~

ekl

- ) I ]

"‘l-"'i.'| one i Acean, willc has an extremelsy |'-=!'IE-.-"~.
T * il

II.'--||]}| LOTTIE 1A |-;_-5|ﬂ_ |'|-||-:--i|:--‘|1.‘. alwavs have

] - - . i . - -

tewer ||-‘f-'_ or conversely, those with manyv legs have

the --'||;|.|-'_ U tals, sta-

.-i||||||--!' months ? "'."'.-i:_'-. gshould
Mens, :III!E |-|*|.|~. i:| :l:._‘- i|||ji-.jnl.ll;1|_ |!1-‘-.'--'|'. '|.l---IZ:'.f| rZrT--=]
lor such widely different purposes, be all constructed
on the same pattern !

OUn the the Ty of natural selection, we can ~.|Ii~':ll".--|'ii}
answer these .4'_]r-n1'.|:|=_ In the vertebrata, we gee a SCT1es

of internal vertebra bearing certain processes and appen-
'li'f-."'“ : in the articulata, we see the body divided 1nto a
"""i"‘" of SETNents, ":---:|I'i‘:'_'_' X .‘".l.;i i -|-:-I.I|::'-'l'ﬂf :|I.-| 5[1
-l ;

Howering |-'.: | Wi S8f A SeTrles Ol successive =-[|||:||.

whorls of leaves. An indefinite repetition of the same
O Organ 18 the common charactenistic (as Uwen
||';|H "!"""l"‘.l'lll |-!. ;||! ||.'-l. Or |i'|:l.--||,|||:|i|i| '! ':;-'r"l”":. :]-"T'-"'

lore we Ay readily believe that the unknown Proge nitor
of the vertebrata ||:---»-»|------! many 3 ertebrae ; the unknown
progenitor of the articulata, many segments; and the
unknown progenitor of flowering plants, many spiral
Ill‘l.ll‘:':.l"'\- of leavi 8 Wea have formerly seen that l:;|1'1- TATLY

times repeated are eminently liable to vary m number

and structure ; consequently it is quite probable that
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natural selection, during a long-continned course of modi-
fication, should have seized on a certain number of the
primordially similar elements, many times repeated, and
have .l-!:r!-:'-'-l them to the most diverse purposes. \nd
as the whole amount of modification will have been
|-:'|'.-.-r.--| ||‘..' -::-_f!|| -»!|:-|-------;"-L|- -.‘:--l--c, Wi ]||.-.[ Not Wi ;;-i.-|‘
E'-;LI".H Or OTrrans, a l'-'I'l:liII -|-"_

of !-|:|"|:"II'."I1".! |'-'=|"!II|I.I.".I'.-'-", I ol | 1!I" BLI

at d1=sCoverimge In such

]'.‘ i"l!'lg-ml' i;|i|.|-|'il:||||'-'.

In the &l

g =i -'|:|“ of .‘.II'”:I-—'I'H_ l]!--l.‘_,‘]l we CAN \!||-‘||-|-
logise the parts of one =-|'l"'i| s with those of another and
distinet *-"'ﬂ we can indicate but few serial homo-
logies ; that is, we are seldom enabled to say that one
|':|1'[ O OTrfrian 18 llll‘.li'l'l':'lll.'« W I.I|| :.“.I--rlll'l' im the T
individual. And we can understand this fact; for in
molluses, even m the lowest mi mbers of the class, we
do not find nearly so much indefinite repetition of any
one |':||'T. as we find in the other great classes of the ani-
mal and vegetable Ixiu‘l_:'-!l-:ll-»_

Naturalists I'I'---llin".l‘::_'; -|-1-;||\ of the skull as formed of
!|1'".-';':lll]'|ll.'|:'-:'-| vertebrae ¢ the _i;l'ﬂ.ﬂ-‘ of erabs as meta-
:||-=1'||!||--f-|| legs : the stamens and ||_'H1if~' of flowers as
T 1:|'|i--|'El]'.-l~l d leaves: but it would in these cases pro-
!-.15-1._‘-' be more correct, as 'rofessor Huxley has remarked,
to speak of both skull and vertebrse, both jaws and legs,
&e.,—as having been metamorphosed, not one from the

224

other, but from some common element. N at

115 :-II"|'. LAl |-'|||'-. ITL A ||'.-.-.’;||-:--.'E'
are far from M EeAninge thiat |]':'i|::';| :-.|.._1'

course of descent, primordial organs of any kind—verte-

i-’l”"i'.l1|I|'|'|||'|'-|"""iI|||.I |.-'__'.‘-- ill 1lil‘.'l ner |!;|'-l".|_|'|l':.|”_"'.'

'Hnni.i.---f 1INt -—|1.II|.!- r i-;'u. 4, "ot 80 SLTOno EH |||.~
f & modification of thi atire |:;|'.|||-_ (W=

1 5 % . =
naturalists can hardly avoid en E'I' Vinge

—_

language having this !':.IEH sienification. On mv view
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these terms may be nsed lits i'.-,"._‘-". :l‘-l-E '.1'1-' '~'~--!i-l| ]'|'1I]

fact of the jaws. for instance, of a cr .:!:- I' 1;|f|.i'.|__f M=

NS e'.i|'|:';1._-1--|'-C_ ".\."lli-'ll 1-!I:"'. "."'.II'_Illl J'-I'.-l'i;l-!-!.'. ._'|,'|_'|,| retalnid ||

[|_|u-||:_f'_'| inheritance, if the \J had |'-:||!}. been metamor-

phosed during a long course of descent from true legs

o . ; g
U Irom some simnple appreiiidaiie, 15 X|-::1'I||--l.

.IF'.I'-']--".-‘.""'?'-.'.'_-'.l'. It has alr |‘. been u'::=!:.L|!_"~' I marked
that certain organs in the individual, which when mature
|'~-'--:||l' '-'.i=:|"1. -|i'.II| rént :;'_l-i =erve |'- r ||ii'|'--r|-r|I III'}""-"‘-.
are in the --||:-"=|"-.|| I-\.:h-".!l'-' alike. The --1:|l=1':-.ll=, also, of
distinet animals within the same class are often ;-..‘,*-‘,'g‘,|.',_"|_"-
similar : a better proof of this cannof be given, than a
"i!'-'l..‘||:-1:11||-|- :|||-:|-t;.--|:---l E:I*. .I".:'.I.‘-'-i.-":.llilllll.'ll'l.. that il:l‘- in:‘
|I"]"._'- iien o 'I'-'|«.-'1 the :-!::5-1':.|| of some verti brate ani-
mal, he cannot now tell whether it be that of a mammal,
|-:-I'-i, Or r|'l|1j:-.', The vermiform larvee of moths, flies,
i”"'”"*. e, I'-'-l!'.|!'f!|- each u-l]nl' much more eclos Iph
t|-il1l do 1]|.- maturea insects : but in the ecase of larve,
the embryos are active, and have been adapted for spe-
r-i,[] |J|- ||1' |I1l 1'l. trace ol 1-!|-' '_.I'-.'- ot ':"|I'.|'}'_"\-:'|Jil' =
= 3III!||:|‘|-'I-. :-l'||_'|l'|ill'."'=' lasts till a ]'il'.;ll']' ];1',-- aere ; thus
}'i|"l*« of the same genus, and of -'|-l=l-:l'r alhied Fenera,

often resemble each other in their first and second

]

J'lllll'.;l-_’--'_ as we sea 1 the '~|l|'rf-'ll feathers 1n the
i!-|'|1-|| gronp. 1 i:‘ll' cat tribe, most of the 8] ocles are
51:'55”4 Or Sl tted 1n lines: and HI]i]----—' can be i':"i“]:‘.
distinguished in the whelp of the lion. We ocecasion-
.'-||_'~ though rarely see something of this kind in 1|-'..-'.|'.1.~».'
thus the embryonic leaves of the ulex or furze, and the
i--il.ﬂ leaves of the |'|'." llodimeous acaceas, are l'f|i||:|1|‘ or
H.'.'mi-|---| like the ordinary leaves of the leguminosse,

I'he |"r'-"lf- of strmeture, 1 which the --1|:|-1'_'-..--' of
widely ‘;-';-|.|-"|"'1||. ;::.-I1||;||-: 0] | 1]||' BN class resemble

Wby . 1 = J 1 . . . &
L |J I|[.|-l'|_ |||'||.|-J !|:I".l' TG 'lll.!"'.u 1y |i|‘||"-| [.: |]:I IT Condis
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that m the embrvos of the { neculiar

]....i...||\1.- conrse of the .":'Il'l'.:-'ﬂ-' e . I.-|'.-|!|-'|!i.Li ~!i1.=

are related rllr-i-ll..'|:|:‘ -'|-'|':'.:-'I|-‘|='. in the younge i-'I::!IIIl..:T

15 nourished i the womb of its mother, in the

]Ill "\.'n:'ll-l'l_ ...- |:'.-. | l nest, ;:I_ll I-II .'l.-'

frog under water. ‘e have no more reason

in such a relation, than we have to believe

wtd MR |'|||III.- iII 1i|l' i;.';:_ll Ilf. 82 AL, '-'-I-II:_" l'|-:l

|l'!". and fin of a POTH 1se, are relates D -;.IL.Z:.||' condi-

tions of life. No one will suppose that the stripes on

the whelp of a lion, or the spo e young blackbird,

are of any use to these anim: . * are related to the
1 -Elf‘;:lrlh T ".'A.lli"il ‘..'ir"‘-. are I'REH'---IJ_

The case, however, is different when an animal .||||-||;-__-

ik

anvy [':II'I' ol 118 '-I:I!-:"--|||i-' career 18 acti
F-l'--'. I| 1Or |I=--:'.. ||- T L) - T Zi'. i]\.' INnay come on

1= 1 " 1 1 1
cariler or ater mn ile; but whenever it comes on, the

adaptation of the larva to its conditions of life is just as

» : . e : :
periect and as beautiful as in the adult animal. From

S -].“'l'i:ll adaptations, the Hi!l:i::lli'_‘. of the larvae I

.':-'li'--' l‘.|||-'| Vs "':.-.llli"ll .:I.ifl:.:l*— 18 SOMETIMeS I|.I.-'J| al-

.:I.|| cases conld '!,. '-i'--'.'l ol II.-' |i|.‘"-.| of two

|:|.'|",'I,|| s
I

parents, In most cases, however, the larve, though

oronps of species, differine quite
i 1 |

01, or even more, from each other *:;:.Ill do their ;||,=Ii

;I_-'.'i'ul'_ *-1|:_|_ |'|||-'-| more or less plosely '_!,l' law of ¢ 1=
- . . e 1 " 2
mon embryvonie .“---'!|:|-.'||.-'I-. { ITTIeeS ;:|-.|-."l| i OO0l

n the illustrions Cuvier did not per-
|-:IE'!.-I"|" WHS, A8 1T Cert :I!I|'«. 18, 4 Cristacean @

v at the larva shows Ii.|-~ to be the case 1T an

IMANnNer. a0 acain the two Haln ||:1.i-
of cirripedes, the ulated and sessile, which

differ widely in external appearance, have larvee in all

their several stages barely distinguishable.
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The l-!llllt'_'..-' in the course of devel pment g merally

I'ses 111 ||}--'.|!;{=;|15-|I|2 | nse this -‘-.|-]'-'-~i- 1, T|.--|:;f?| ]

am aware that it 1s possible to define clearlv
|

'-'-lL.il E- ITIEATLT 'y |!|' Orranisatlon & mngr i...;i|--?' or
| . ]4] g It 1t o 1 %
10WeT. But no one pri bably will dispute that the but-

cher than the caterpillar In some cases,

terfly 15 n
however, the mature animal 18 gener considered as

II in the scale than th Arvia, a 1 certain para-
.‘|r| cristaceans, ! olpp w6 :.'.;'I'_ L l'..I'.‘iI:--"!'."‘:
the ],‘4:"-;| EIL the hirst slaore |;|'||' ii:'l ' i,:i:-» 1 !'".'_"'. fi
VETry ,.i“;:_.!.- -;|_,:'E'- eye, and a 1,|':-iu:=-'|i':-r!|---] .‘|||-i|‘..:|.
with which li.-'l'-» fer el |;|‘=-_|-§_‘.. lor they merease much in
size, In the second stage, :III--'-'.--1i.‘|_'_',' to the el Iy salis

stage of butterflies, they have =six pairs of beauntifully
cCOonstrmeted natatory '--;---\ i palr of ||..'i__,j|;ii'---||| e

remale combler nnas - hat 4]
pound eyes, and extremely complex antenna: ; but they

]'-:I"." a closed .|I|'l mmperiect mouth, and Ccannot |':"'l|-f
| » ]_

their function at this stage is, to search ;!_'-. their wel
oped organs of sense, and to reach by their active

rs of swimming, a proper place on which to become

and to -,:'|-:g'|' ro0 their final I'Il|_..{,,--"|-|'_|l-i-.
1"ll".lil n this i-'l'-ll.||l!l ted they are fixed for life : their legs

=
.

Are Now ----‘|1.|-|'I-_-|| L1100 ii'l .|-':.~ii-' Orfrans . 11I|-_‘. ;|_:.|i1|
"l"l'l.il'. a well-constructed mouth : but ?;lr'_'-. have no an-
tenngs, and their two eves are now reconverted into a
minute, sinerle, and very simple eye-spot. In this last and
""‘:II|I!"1|- Staro, :'i!'l'..llllil'-u I.|:4_‘n be congidered as either
oy |I_=|'\ ormore lowly oregamised than the Y Wer: n the

larval condition, But in some g ra the larvee become

'|"'~--||||..-.| either into hermaphrodites having the ordi-

”:‘I..I‘. structure, or mto what 1 have called e« I:-JI'.:-'Ilq"‘-I-'..ll

males : and in the atter. the di ';--|--|-'||- nt has .|'~-!2‘!"||_\

been retrograde ; for the male is a mere sack, which lives
£ 1 . . 1

WO & short time, and is des te of mouth, stomach, or
other

organ of importance, excepting for reproduction.
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We are so much accustomed to see differences in
structure between the -'||.||]'_'-.|| and the adult, and hke-
wise a close similarity in the embryos of widely different
animals within the same class, that we might be
to look at these facts as 'I|I--'------:*.‘.'i‘:l'». -"II.1.-I!_ ont 1
manner on :]-l'.*.'1?:|, But there 18 no obvious reason '-.'--ill'-.'.
for instance, the wing of a bat, or the fin of a |---I'|---i-|'.
should not have been sketched out with all the ||:||'1-:
in proper proportion, as soon as any structurs became
visible in the embryo. And in some whole groups of
animals and in certain members of other groups, the
|-'|||.'-_-...| does not af any l:--I'ZII:] differ w ic'.u-l_'l.' from the
adult : thus Owen has remarked in regard to cuttle-fish,
“ there is no metamorphosis ; the cephalopodie character
15 manifested long before the parts of the -:'Il.ill'f.-- are
|':-‘-||-||-='---|;“ and again In spiders, “ there 18 n -1i|I-I.'_'"

worthy to be .-_|_||.|i il ‘.||-":.|::IIII'[:||||--i-.-I The larve of
insects, whether :|.;..||-!-'-1I to the most diverse and active
habits, ar -|||iln' inactive, l--'%l::__" 'i.!'ll :'-_'- their |-:J1'--:|1=~' or

wed In the madst of proper nutriment, vet nearly all
I =101

pls
pass through a similar worm-like stage of development ;
but 1 me few cases, as in that of .Ill.lllli"._ if we look to
t|:.- ,1-|||1ii':;}||-- -!.':I'-'.I-I._'_'-n ||'.. |'I'--i-':~=u-'l' “I]h"l'_\' wt- ”Il'
development of this insect, we see no trace of the ver-
miform stage.

How, ”I='I:, ANl we l'k'i-!.li] these Z‘"L"'-L".":I] facts i‘.L
:-!|-|||'_1.- |--_-'}. Lu::‘.lln-j}' the VET) reneral, but not um-
versal difference in structure between the embryo and
the adult :—of parts in the same indivividual embryo,
1.‘-.|i-'|' 'II.-'.ii.|:|1"|_'-. ]-:-:'|-1|lc' '-.--I'I‘.. 5.J:|:i:u- .L!;-i: 2eIrve |I||]'
diverse purposes, being at this early period of growth
alike ;—of embryos of different species within the same
"|::'~-, '_'|I1--."~:;|_'\'. but not ||:I.:".I:"'.I|i:‘|.. 1'-'“---'I-.Jli:'-.illi.'__r I»I"|:|
other :—of the structure ot .'!n-l'!l:|ll'_‘u:-||-|I 'I:---i|:-{--i-|=--|:.'

ralated to its conditions of existence, exoe: pt when the
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t'i"I:L'I':'-'r ].,-,-.=|;,.-H fl _-i-‘.|l‘.. ||. '_';nu] x-.‘- |i|.-' .|-'1i‘-" '.Z|-1 ]Z:IH 1o
provide for itself ;—of the embryo apparently having
' a higher organisation than the mature
it 18 developed. 1 believe that all
'-",-: [T be | 1a|l|:|i|:-'l|. ins .’. -||-=-1'--, oI 1| 2 % i--'u. ..I'

with ||4-u|iii":|.':-"|.
15 commonly assumed, E--I"'!.'.]-H from monstrosities
:li-ll-l':i"ll_" the |'|:|:l-."- o at A Very early m ||'L
~||:;:|1 variations |----------.|~'ii_a appear at an e :::"‘:].""
Irl| but we have little evidence on this |.-';|-:- -
-.-.I the evidence rather points the other way ; for it

- i ' B i #
18 NoOtorions that bréeseders of cattle, I g, and various

0 gt
lancy animals, cannot ;--|~|1|n--|x tell, untll some time

atter the animal has been born, what 1tz ments or form
will ultimately turn ont. We see this plainly in our own
children ; we cannot always tell whether the child will
be tall or short, or what its precise features will be. The
[nestion 18 not, at what 5---."i il of life any variation has
een cansed, but at what period it is fully displayed.
The canse mav have acted, and 1 believe r :l--":||._'~ has
acted, aven |---l|'--|'-- the --1|'_|||'_*.-| 18 formed : and the vana-
tion Ty be due to the male and female sexual elements
I“""'-J.il'_:' been affected by the conditions to which either
parent, or their ancestors, have been ~"~|"""i.. Never-
theless an eftect thus caused at a VETY '”:'l." J“"l even
before the formation of the « ‘.|||'|'_"-i'. may appeat late 1n
]lJ a8 when an hereditarv disease, which appears In
old are alone, has been communicated to the I-|-’-~~|l'!ill:-_:'
the 1'--|-|‘-~-||||-Ii'~-- element of one parent. Ur

n, as when the horns of cross-bred cattle have been
'||‘- :ill'*||1||ll'll|-2:: horns of either |:I:II'f'I:|.. For
the Wi ;Z::!'l' of a very VOUnL ani .:||.;_-= |c-t|_1_" as 1t remains
in its mother's 'u.--_'1|||:_ or i the ere, or as ||-|;:_- as 1t 1s
nourished and '|-‘.--I----1|-E. bv its ll;”,._,[l it must be ||.|i;,

unimportant whether most of its characters are fully
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a "|1:i1‘|--| a little earlier or later in life. It would

siemify, for instance, to a bird which obtained its

-

best b havine a longe beak, whether or not it
this i'-:l|'|i"i.':-'!:' |« .'|:1||. = ||l.‘|:' as 1t
parents. Hence, I conclude, that it is

quite ||--~n||-!|-_ LNAT efch Ol I|=.|' many snuccessive !II->||!~
i =
N . :

fications, by which each speciles has acquired 1is pre-
Bent striciture, may hDave SUPery ned at a not very
early perie v of life : and some direct evidence from our
|| MEestle Animals supports this view. bBut i other cases
1L 18 -i._',||' |||l----,::|-' LAl l.:|'|| HUCCESSIV MOAInNCation, o1

v 11 ] ] .
most of them, mayv have appearéd at an extremely early

he first -'.i|:||-'.- r, that there 18 some

probable, that at whatever age any

variation first appears in the parent, it tends to reappear
at a Correspon aAre 1 |'.:I:__'. Certain vana-

10118 Can only :"'I'i'l*-»|'-'l:'|'ll.__" agres, for in-

Slance, l" i I'.“':I'-Ei- ~ | || ar. cotOoon., oOr i!II:I_'II

states of the silk-moth ; or, again, in the horns of almost
' cattle. But further than this, varations whach,
e, ::|i'_5|| ]l::'--' :||l}--':42'll| ._.|"_|-.-'|- or

pear at a corresponding age
the I':-I'-i-l'i'n:g' and et am far from I|:'-:|.|ii|_,f Lhat
I:iiﬂ 1= i:l'lill'iili':l'- TI case .|.'|-;. [ .-..;]:j _'i'-l' il -_flln|
[0 .|'|_‘.' Ases |.1' '.;|]'i.-'.'.-'||-: l1.;.:.xi|.__'- || '-.'-I-E'l] i1| I||-.' |:|!-_"|--1

hich ] 3 " ] Gl - il
Nnichn nave supervensdl At an earjler aoe 1 the

SETISE ) W
cluld th

These two principles, if their truth be admitted, will,

an 1 the parent.

[ believe, explain all the above specified leading facts

[Il N II.'I.-|. "_:.' = 1511 |0 181 LM |-. AL B 1.1"-.1 :I||;||ll'__'l-|!w"

Cases 1n | Vi SOINe :'tl'.[il:":-» ‘.kzln have
1e grevhound and bull-

ferent, are 1'--:;5'.:. varieties

ind hawve |'I'|'.!-.I'-|*. "E"*I".'Illl*'ll from
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1]II- BAME W |-Il -—1---']-.' . ]II IIHE | wias I'l'.l'.‘lll1l~' to see how far
their ||'.|i-t,-i| s differed from each other: I was told ||_'-.
breeders that 1i|--} differed _:'1-' as much as their parents,
and this, judging by the eye, seemed almost to be the
case: but on actually measuring the old dogs and their
.“:-.‘\-l|;|.‘t-» -:-H 1~|5|-|-_'---. | _‘:.-|;|,-| that the EI:!-]-I--'-» had not
[I'.'.LI':I\ acquire ieir full amount of proj ortional differ-
LY 1T L =0, Acaln, [ was told that the foals of cart amn
race-horses differed as much as the full-erown animals ;
and this H:|:|'|-riu--| me -_-rn-:|1fl'~. as I think if pre bable that
the difference between these two breeds has been wholly
cansed 11, goleetion under domestication : bt |i.="-iI|.:_"
FI-LI| careful measurements ms " the dam and of a
three-davs old colt of a race an wy eart-horse, 1 find
that 1||.I colts have }._\ no Mmeans ;|--.=|:i1'--:5 their full
amount of proportional differenc:

As the evidence appears to me conclusive, that the
-""'\-"I'.|| -|..':||.--1,j.- |-|'--| .|- of [’i-__': o |.:|'-.: l|----l'-'!| || from
one wild specles, l+---'|||-.x]'--n| young ]-i'__---ll|- of various
breeds, within twelve hours after being hatched ; I care-
I-'il-l_"n' measured the ‘i.|'|-3--||'[f||||.- (but will not here gve
de tails) of the beak, wi ith of mouth, l l::_'1‘!| of '

and of eyelid, size of feet and length of leg, in the

wild stock, in pouters, fantails, runts, barbs, dragons,

Carriers, and |Ii||_f-l.-]-_ :"\ll".'-. SOINE of 1.'|| =i ]-I-:-i-. '-'-||'. Il
linarily in length and form

of b ”.'x. that 15 onld., | eannot doubt, be ranked 1n

]':-"“ill'. 'l;ill-.'l' tTaoT

'““1:| CL renera. |,;|-|| 1]:. v bean ||:11'.|.":|| EI wluetions, But
When the nestling birds of these several breeds were
]']:"""l 10 A TOW,. ||_<.|:_-_-"_'| maosat of 1E|J".| i I:|li be l|i-|i||-
guished from each other, yet their proportional differ-
CHCes 1In 1..'||- :||--.-*.|' -}l||':|i|-|. "-I"'|-'|'.I| l-l-i!||:~ WwWers iII—
comparably less than in the full-grown birds. Some
‘Iil"“"""'[‘-'r"'ii-' 1".iI|L-~ of difference—for instance, that of
the width of mouth—could hardly be detected in the
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young. But there was one remarkable u-‘*{m-]-::-nll to thas
rule, for the young of the short-faced tumbler differed
from the young of the wild r 'l'.it'|li:'-'l'[| and of the other
breeds, in all its i-!'ll|l--I'Ti-~|.4. almost exae E[_‘; as much as
iII the adult state.

The two prineciples above given seem to me to explain
[]Ll'*" facts 1n I'I"_';I]'I] to the later l-:|||||_‘.-l1|i-:' stages ol
our domestic varieties. Fanciers select their horses,
-[-'-;_“-, and FII-:'-'HII*. for f.|':.--ii||-_', when 1;”':‘. are !l-;|1'|}

grown up: thev are indifferent whether the desired

Lil:;llhil- :|]||] gtrmactures ]I:l‘n‘l' |H'r'IL :Il'-||'.i]'l'll !'ill'iil'!'HI.'

later in life, if the full-grown animal possesses them.
And the eases just given, more especially that of
|,=i_-_-_'--..|;-,, spom to gshow that rI.a- charactenistic differences
which '__“i'.l' value to |-.|-'I_'| ||I'x'l-:.. and which have been
accumulated }-_'-. man’s selection, have not '_.'!'!-"I'i|||_'~ first
AP red at an -.|]"..1.' |-|-|':'|I|J of life, and have been in-
Lierited 'h_1.' the --!!'-|-1'i1|-_‘ at a r'1-t']'|--§---I:nlil.;__" 10 :-;JI'|_'-.
i rind. But the case of [|.|- a|r|-.|'f-|':1|'l-<.: tum bl L. 1.'\.||i1']|
when r'-'--'l'-.-.' hours old had :||'-|I;E]'r-|| 1t ]-’.":-El']‘EII'--lH-]‘-
1il-||-\ E'I'-ﬂ.l'ri that 1||‘:~5 ih ot the Illli‘.l raal ]'Ii|-'; for ||e'|'1-
the I'I..II':II'E'-"l'i‘:riI' differences must either have :'|'|”':'|"'li
at an earlier P riod than usual, or, if not so, the differ-
ences must |'.i|‘--- been jr.h--t'ihw], nov &t ll:l' I'LII'I'-='-|lll]ll!ill_:_",
but. at an earlier age.

Now let us H]"."*',"" these facts and the above two
]'l'i':ll'i|l|-'¢ which latter, [:‘llill'_“:]l ol |-|'-"«.J'|| e, C¢an
be glhiown to be jll SO '|":_:'I'x"' ]-1'|||-:,-||||~- Lo h|.ll'i'il'h
In a state of nature. Let us E;LLI' A fenus of ]?i]'ll‘-.

1
and of which the several new nF:--u'iu-n have become

|]| scended on Iy 1|I|'|']‘_'l. Irom some one J':Lr'l':|1-:="'-r'l'il"-'..

|!]||l|:,'i:'i--li 1|II'I'|::|; natural selection In accordance ‘.1.i'||!I
their diverse habits. Then, from the many slight sue-
CORSIVE steps of varation having SUPETVen: d at a rather

]:ig-' are, :1]||| il.l".]ll|_!_" |"'l'|l i]l]ll'['j[l'!i at A r'||':"|'---.|u “"“I'.—I
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HEre, the young of Tl'i" TLENWY '-'|“"'ii'.= of our BUpPPOsi d Fenns
will manifestly tend to resemble each other mnch more
f‘.|||-| i'-. 1]|:|1| a0 r]:-- .'|rl1lif.=~'. Iil:ﬂ-»r a8 we il'i":l" sSeemn I.I'. 1-!I-‘
R |I-:' ]-'--.-- TR, "l."n.-- mnay l'."-.E"!I'i ll 18 view to whole
1':|]|-_:||.-~; OT even |-|;|--| 3. .|'.I|:' fore-limbs, for mstance,
which served as ||_*_"-' in the |I:|."-1I1-*-IH'-'5-'*-. Ty b
come, by a long course of modification, adapted in one
'|"*~|'-'1|||:12|': to ACL a8 ]::I‘:lli-. 11 :lI.-l”In r as ||:Jt;.-!!-"'-. 1T
another as '-.*.'ifl'_j'HI and on the .||l|-'.|' two |-r'i:|-'f_:-||'-—
]I;1:||--|~, --[' --:|-'|| -.]II'I'::"‘-\."-\.i'\I' I!.---:i.':.".".Ii--.‘l hl![ll'l"‘.--l il._:’ il
A rather late age, and bemng '-I'.|.-'I'i'."l| al & CcoITe-

"']"|||||i'||-_( late age—the fore-In bs in the r-m]-r'l'\--.« of

11"' -h-"u-l'.-.:. -i- B |'.-|;|1|1- 0l I-!:-' THAT |:I-~‘i--'|'i|-_~ '..'.:|| ~li”

!"'-"I|:|-!4- -'.I'il |-'I'!||]‘ »']-f-ﬂ-r'|.\.. 1Il||' 1|I'_‘= '-'-i||. ot 1!|\|1.--

been modified. But in each individual new species,
the embrvonic fore-limbs will differ ereatly from the

the mature animal; the limbs in the
latter having undergone much modification at a
rather lat ‘|] wd of life, and |;|‘|.'i:|_:' thus been con-
Yérted into hands., or |':\-E-|;I=, Or WIngs. Whatever

mfluence long-continned exercise or use on the ond

]"'“?l'l. and disuse on the other, &Y have In modi-
1"‘"- filll OTrcan, such influence will T:|:|'i!.fl'-.' aftect the
mature animal. which has come to its full powers of
Activity and has to gain its own living ; and the effects
thus produced will be inherited at a corresponding
mature age. Whereas the young will remain unmedified,
or be modified in a lesser degree, by the effects of use
and disuse, -

[n certain cases the successive .\T-'lli of varation
!]|]'_-_r|” supervene, from causes of which we are '-'-||-:|!.\'
|;-_'!Ill]';IIL1..'sE i Very |-;1|'|_". e riodd of life, or each "'|"i|
might be inherited at an earlier ||=-l'i--|| than that at
Which it firsf appeared. In either case (as with the

Hll'"”']"iH'l'fl tumbler) the vour o (T embrvo would elozgely
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resemble the matur 5:||'--|:1-t:-|':|l. We have seen that

e rule of E--'x--|--|-||.-'|_l in certain whole groups

of animals, as with I'Ii|11.<--|:-~|: .':Z-'g "ill- and with a

few members of the great class of insects, as with .”-.|-|;ia_

With |'-'--||-4'1 to the final ecause of the young in these

CaAses ot Iillll-'l"_','-'lih:j any i:ll‘..l.‘:::-l'||!.l--i-. Or -'::-.-»:'E.'-.'
§ o 1

bling their parents from th

I elir earhiest are, we
that this would result from the two [i-'.jn'.ti-'l_".'
1es ; firstly, from the voung, during a course
tion carried on for many o |:--I'.'|.Ii-al:-. hay I.I._"
their own wants at a Very --:.:I_x staoe

nt, :|||l| -|-':|.'|-“‘-_ I T*OTI fl.lil' [-llllll".'\.i‘.l_'__’

-2 ] - 1 1.7 o
1t would be mdispensable for t
|

game habitas of life with their \I"“":':“; for

e existence
e1es, that the child should be modified at a
e in the same manner with its parents, n
with theiwr similar habits. Some  further
natlon, |.--'-'|--'-.r-|'. of the I'I:|!-I'.'1-- not ||:|-'."'|'.'_"-'i]|;_r
any ||,--::|!|.-:|'i-|:n~iu 13 ]-“I':|.'.-‘:--- :'---:1|:'-:I--. If, on the other
hand, 1t |'i'--i.'|l d the young to follow habits of life in any
!; ferent from [i|.m- '-|. 1|:: | |".I'I nt, :II'.|| GO EE=
 be constructed in a slightly different manner,
the [-Ii!ll'i|-|l'~-|. inheritance at corr B I--|i'||.'_'_'
the active young or larvm ‘.||i-_".: |:|~illx be ren-
‘ natural selection different to any conceivable
from their |'Z:I"'II‘:*- such differences I|'.I;,’.||1.
become correlated with successivi stages ol deve-
g0 that the larvee, in the first stage, micht
from the larvae in the second stace, as wi
b the case '\'-.illl |'i|"i'!--'-.:'*~. The ;qlil;;l
1e fitted for sites or habits, 1 which OTrans
the senses, &c., would be useless *
s case the final metamorphosis would be said
retr -_-|'.|-i--_

As I f||l' |-i'_::||ii4' |"'I-:|'_'-, |'}-\.|i'!'.'| ;L.|-.:.' recent ‘|'.|'J|-|'E1

4
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have ever lived on this earth » be elassed torether,

LI|.|| Hi |. | ave b N CONnnecied the Iil.--=| :,'I'.|-i.|l.- s,
the best, or indeed, if our col ; were nearly
the only

| }onnnni

|
Nexion which naturalists havi
the term of the natural system.
CHaIL 1l 1 | . . .
naturalists.
JII|:||:-|'I'.~'|1 10T ¢

siraciure
L LW £rr ps of animal, however much 1i|"."L
Present differ f
they
'l.'||--

1 1 = 1 1
rom each other in strueture and h
N hnonioh 1) ’ . eimilar embrvonic stages
jHRLSE LIITO 1l Thie SAmMe O ST eIl L1k Lakl 5

may feel assured that they have both
H':.!

n the same or nearls similar parents, and &
¥ g . = . p— = 4
Wre 1 that degree closely related. I'hus, comm LTy

1
eMbrv |

J mic structure reveals community of descent.

WIll reveal this community of descent, however

the structure of the adult mav have been modid

W | 1 v
RO - . | e | -
L s

o § =
11, IIISLIL]

ce, that cirm

1
1
1
|
|

CAN at onee v rocormissd by their larve

to the gr ]

cat class C erustaceans
tate of each species a1

U8 the structure of their less modified
WOrs, we can cle arly see why ancient anc

of life S a the 1

I e ".-
ants,

e a law mture ; but I am bound to confess that 1
1-|-,|_-,. |_”|“

|II |II.III"-”|| Lrie 111 ‘|||||-\. ' OCrHSses :||| e £!| 'l.'-\.l_'ll:l'll. 1||' :II:'IiI Il

Bliita

our existing Bpecies Agassiz be
1o see the law hereafter ||!'||'-.-"l true. 1t can

: s LW _«.|||.|.. 1= || 10 |||' Ti |.|'. *"!If"'l 111 1'”"“...' i ||.|||L".|-q_l
II::" TR | ||| &1

Il
].'|_|«. 1

obliterated, either by the successive varia-

Il a4 long course of modification having super-
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oy -sr|}';;-ﬂ-, or by the vanations ]u|~i1|15

|!:--- Il |'|.||--I'iI|--'l art an ear i--l' ||--|".-|:1 I].|.|:| 1:'|.|I al .,-.,],i.-],

II" hirst '51'3:-':!I'--l|. |1 ‘*-i'IIIHI-'.' .'||=ll |||- 1!-II'!|= i'l ‘.IIiII'J.

: . . . . v
that th h|L]'1" godl law of resemblance of ancient forms

of life to th -'|||-|'_‘.-|||i-' gtares of recent forms, may he
true, but .I""I' :".kil:_' to the -_----||-|-_'_'|'.|E. record not exli Illi-
me far enough back in time, MYy remain for a L|1|;:
[ln-rfun!. or for ever, incapable of demonstration.
Thus, as it seems to me, the leading facts 1n --nul-r}-r-
|---_-_'-,, which are second 1n i1.|||n-l'!;|lu:'-- to none 1n I.:|1':I!:J|
]llal--l_‘-., Are --,‘~||!:||I|- | on the ‘|-r'i:||'i||]-' of .~!_i-_-I|r modifi-
cations nof ;|!li-";||'i!'.'_'. i the many descendants from
g0mme one anclent |l1.'ll:;'-".|i‘|c-|'. at a v Iy :;||'|_'n. [nﬂ.ill-:. 11
the hite of each, ':I:-'-IZ-_-'|I P !']Iil!-*—u cansed at the earliest,
iII.l| 'I_ mherited at a l'l*l'l'-'=|lll1|'fill:‘ ol 4:||'il‘-.'
|ll'2i-'|. ]':‘lllll'_'\-llnl_-'_‘.' I'i-"* £ .'|||_'\' in interest, when
thus |||||.;-., it the |-:!|1i-."_'n.|| a8 i ||.‘I|"!ij_"|', more or less
obscured, of the common Fnllw-lut-tl-rwll of each great class

; b la
01 Aanimiais,

|||l||‘-.'-|iln'l_-.'--_lr'--'-'l i atropheed, or aborted organas, ”I'_‘:':III‘-C
Or parts m this stranre condition, Puuu:zﬂru;: the »1:|n|[| (] |
imutility, are r-ktl'r:nl--|}'|w|1|||:||ﬂ| throughout nature. For
Instance, r|n|i'!|nf|1:|r}' mamimae are very reneral in the
males of mammals: I presume that the “bastard-wing "
jl. ]-'l'-i= ‘.||;|I'-. be ||'-. ""‘l"-\.illl :'l':i s i ||||r i‘.l a I'lLl|j—
mentary state: in VET'Y many snakes one lobe of the illh;f*
18 "II-.:I-'|'-I|.1:|"I'-.': in other snakes there are rudiments
of the |:II"E'| 12 and hind limbs. Some of the cases of rudi-
.‘:|a".|l:||'_‘-' OrFrAns aAre l-‘ull'-':l'r']_'-. CUTr1ons = i 1y i||-|:1||-'|-_ I'Ell‘
presence of teeth in foetal whales, which when grown
I'IFI nave not a 1|--.'-II:L 111 '.:‘l'-il' |]-';.- :..-: :|I||] l||-' _i-l'-'-u nee 1'1.
teeth, which never eut through the gums, in the upper
I;il".".'- of our unborn calves. It has even been stated on

.'_'_'-"“| -'-|'.‘.:I'!|']-IL_"- [| il |'II'!.:I::"|:1-—' --|' 1|--'Ii; Can |n- .l.-r -.'[--li
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iil []||~ i||-;[|ﬂ;~.; .-|'|'--:'1.-:i1| -'II'.}II'.'-.II'IIi-' |'ir'|:|-', 1"\\.--l[.!:ilixg' tan
be |.|,.j;.--|- than that wines are formed for flicht, ".‘. n
how manv insects do we see wings so reduced in size as
to be |111,.--|-|~, incanable of flicht, and nof |-il|'l':I'\.' I'.I

3 . . . - |
er wing-cases, firmly soldered together !

1
1 ]
]||l‘I meaning of rodimentary Organg 1s iten lili.'- :

|J'I|'!||i-1:|.|1|-;:|':-!|-: for instance there are }n'x'||"- of the
BAlNe penus |i aven of 1EI" EANE H||:|'i-'-l I |:||l-...|.'_;'
each other most closi *. m all re S cts, one of which will
have full-sized winges, and another mere rudiments of

1 1 R B | . I
membrane : and here 1t 1s LM HIES ble to doubt, that the

rudiments represent wines. Rud mentary organs some

times retain their P L ;|'||;|..:-|'».'. and are mer 5 not deve-

]"["'|: this =eems to be the case '-.'.il._'| [;|-' mamma of
male mammals, for THLATLY instances are on 2"'l'|'| of
[.||"‘~I' OTFans |'|,.1,j!|-_-' |u--'u]||-' well -i--'.--]--]-l'l| 1N |'I|||-:I'll'-~ll
males, and havine secreted milk, So again there are
Dormally four developed and two rudimentary teats

the udders of the cenus Bos, but in our domestic cows
the

1 i ¥ .
T iy ¥ aT i 1 11 9
LW 1-;||||'_,\_-||"|||--\..,|||-|":'|'!|||'|||'I,I'IIEIIII,,.|_|I:, 1% ||.:|.|1L.

[

Indiy idual | nts of the same =||--'E|~=1..|-- petals s0me
tmes ocenr as mere rudiments, and sometimes in a well-
rl""""ll'*|||-| state, |II i||:|:|r-x ‘-'n.i'.-'l -'I'i-.|l'::11'-l BEXES8, the

male flowers often have a mudiment of a pistil ; and

1~.i||r':-1|1|-r found that ]-j.' erossing such male |-i:4‘ll= with

in ||"'|'|L:Ii||'I!I'!I'-..i'|I' gpecies, the rudiment of the ]-iw'u'-l M

the hybrid offspring was much increased in size; and
this shows that the rudiment and the per fect E;"“.' arc
“Ssentially alike in nature.

-I'L'_I OTran s :".,in-__- |'. r TWD |.:|:-|. =08, MAay |||-|-.|||5-- |'Ii|i_.-

1II-r||;||-_1, or utterly aborted for one, even the m

iportant py rpose ; and remain perfectly eflicient for
the other. Thus in |--|.-L!.t=. the office of the F'i“ril is to
=I||||'-|-.' '[l,_,_ |

| "'i!l"l«-‘.;_]|'||--.; tin |'4-;||-||_ 1|;l' ) Ill"'-; i'l"i["":"'l i-il
Ll

ovarium at its base. The |.i-;-_'| conglsts of a stioma




102 RUDIMENTARY ORGANS,

n.l;-}:-:l"u---l on the .-':.||-: ||I.;I i‘.| T 0] ['n‘_|||----i5:|-_ 1]||-

.‘II:I!' i?' I’ '1.*—', '.'-lii"ll O COonrse cannot ||| |. |'||||||,|1_|-||, F|;,;

| | M 3 e LA : Fonms  n
vhich 18 1n a rudimentary state, 1or 11
irma : but the styvle remains we
. " 5in " A

Clothned With I.:|||— a8 11 |-||;--," cCompo-

purpose of |-L'!I=§Iiill'_j the ||:-::.-:| out of the

-3i'|'--III=.-|1:I.._" ;||_I1.|-r'~'. .1'L:_":|||:. an orean [Ty |--|'-.||!-

]'il-f;'ul--..'.::'_&' for 1ts proper purpose, and be used for a
distinet object : in certain fish the swim-bladder seems
to be rudimentary for its proper funetion of giving bu y-
ancy, but has become converted into a nascent breatl i:u_;-'

QLRI Or ||'.I:'__. “Ii.--‘.' .--i||.:|;|:' Instances conld be -,.'E'-.r-l._

Jn:ll'ji.il.- ::1..I|"I". OTrZFans :-I] Ll .:il-:;.'»i-|||:.-5.-. of 1}|1' SOITG
"|""'|."'“ iire very llable to vary in degree of IJr"x-'|l'|-.‘I|l nt
.!.‘|-Il in other r'u-n;----'1=. ."-I'r-t----xr-r, in closely cai]lll."l
"‘i'-""'i"“- the '|"_;.'I'-'I- to which the same Organ has
been rendered ]'I:l|ii.|||.1:||':. lll'l':l-ll-:|.|§|l'-. differs much.
This latter fact is well exemplified in the state of the

l of the female moths in certain ITOUpS. Rudi-

itary organs may he |:‘=r--!'|lx' aborted : and this

that we find in an animal or [:|;|||1 no trace of

orran, 'u'-|!il'l'. .|!|;:;--'_fl'-.' '.'.-ll'.ilJ |--.': 1 18 1O 1-‘ui=-'-'1 L :il:-!,
and which is occasionally found in monstrous individuals
of the HIH 108, Thus in the = .|ir!-||':|'__'- 11 |.;|.Ii]'|':|_:|-_|||:|_-
wWe rend :':.-:|.x do not find a mdiment of a fifth stamen :
but this may sometimes be seen. In tracing the
homologies of the same part n different members of a
class, nothing is more common, or more necessary, than
the nse and 'itl-a-'lu'n'J'_'w. of rudiments This 1s well shown
in the li!':l'-".i;:_:".- riven i-_‘m Owen of the bones of the 1i|-_'_r
of the horse, ox, and rhinoceros.

It 18 an il!.!--ll'[-ll:| fact that ru ;.i-ll'.--'ll':.'ll':. orcans, such

as teeth in the upper jaws of whales and ruminants,

A |'|'1-!.| e |||I--|'].'l| ill rIu- |-!:|".|'_\.||, |:|:1 ;|1'|||'1.".;||'-'l_-

"- 'ii'--lf'|"'.]'. It 18 also, I |'l;il".l'. i I:Ili'.ll:'=-u|
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I's lave III""I HA ||"I'- ited, 1mpertect nails sometimes

Hdppear on the stumps : [ could as soon believe that thes:

w2k 1 v L g i ]
vest ges ol naus have ”['J""”'""l- ot 1Irom |.|=.|x'.|--'-'.|'. LAWE
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of growth, but in order to excrets |.-~."||_'».' matter, as that
t L I'I'.'li‘.ﬂl':l‘.:-.l'l'v.' nails on the fin of the manates wore
tormed for this purpose.

On my view of descent with modification, the origin
of rudimentary organs 18 simple. \We have plenty of
CHSES |||. !'Iiu-.-l.'ll'lﬂill':'. 'i'i":_:ill'.fh :..|'| O1LT l'i"ll'.'."h‘il' !'I'll'llll"
f1omns, as e stump of a taill 1n tailless breeds, the
Vi -|i_-'-' of an ar in earless |-."--.-|]=_— -the reappearance
of minute dangling horns 1n hornless breeds of cattle,

E . iI!'I"'I"li g 10 7'i-:ll.lll'. :':| _‘.'-:I'.I.__' ;|]|i||:.|;-.
¢ of the whole flower in the cauliflower.
rudiments of varions parts in monsters.

oubt whether any of these cases throw hight on
@ oriegin of I'I:-||'|:--|;I:||'_‘. organs 1n a state of nature,

further than by =!|||*.ki||_;_[ that rudiments can be pro-

duced : for 1 doubt whether _—-|--.-|-:-|-- nnder nature ever

e reo abn npt changes. 1 believe that disuse has been
the main Agency ; that It has led il: BlICCEEIIVE feneri-
tions to the gradual reduction of various OrTans, untal
i;.--.". have become |'|.'.lilli-'|.[-l|':‘t'.' as in the case of the
x'.*.lw of :||ii.‘||:||= i-||1I|:|!ai[i||'__Lr Ii:il'lr'. CAYETNE, .'JIIIJ ||1' I.lll'

birds inhabiting oceanic islands, which have

wings of
geldom been forced to take |!I.;1'!'|f. and have Il|liI||;|1l'.:f'..
loat the power of I':. ing, Again, an organ useful under
certain conditions, might become injurious under others,
as with the "."-i:I.:'*- 1|:,.|||---:]| = |i‘\il..,_:’ on small and 1'.‘u||l--<'l|
slands : and 1 this case natural selection would cons
tinue slowly to reduce the organ, until it was rendered
harmless and radim |_-1;||'_1._

.lllnil_"- "|ii||:;_"l' in function, which ean be effected ll_".
j|.=.i|-ii-|_'. small steps, 18 within the power of natural
gelection : so that an organ rendered, :||I|'|-||j_r changed

habits of life, useless or injurions for one purpose, might
|-;:-»j|__'-. e []Ill'ii.”il'ii. :II'.I| Il-~|-|| 10T ;IIJ:.-”II'T JII]]'[IH.‘---, Ur

an organ Iui"__fhl be retained for one alone of its
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former functions. An orean, when render

may well be wvanable, for 1ts wvariations cann
checked by natural selection. At whatever period of
life disuse or selection reduces an orean. and this will
.:"'!I"l':lll'\. ||.- '.'.| eI 1i|-- |-- .I.::' |:ZI*- COme o n .'|II'.I'!-'._". :|||-1
to 1ts full powers of action, tl of mheritance
il r-:l'l'-w;---:.-il‘ll'_' Aaores '-'-i” reprodne he o fral ' T8
I'l'|||| "'Il siate al he SHIe Aore, and consi -.i-fl-'l ||_"'- ".'l-i.l
=~| LI ;:I.:.- % Or I .II | 1n rI.-- | ,‘|||-|'_1.-r. ! 1i|i|~-- we Can
i'|||-|- |'.--E:|||l| the _5_"!'--:|‘i 'T |'-'|.||i'.-- .n%.f.:- -II |'!|-ii‘.||--|:l.|3":~'
Oroans in the IE|||-I'_‘-.-=. anid their lesser 5;:‘;{1-- q17e i;|
the adult. i"ll'l if each st P of th process of reduction
were to be mherited, not at the COTTesp -i:-ii:I'_f agre, but

at an extremely early J"'!'i".i of life (as we have o0

reason to believe to be possible) the rudimentary part
i

'I.'l:'E];-i '.--I:-i 1] ||-' ._;III-.-.I'- =1, Al -| we Hlllllll-l 1|.I1|" H RS
of | 1-:||||||-‘,.- abortion. Thi also, of « conomy,
-'h|-|;|i||-li in a former l'||;||-'! which the materials
forming any part or structure, if not useful to the pos-
sessor, will be saved as far as is ]n-“i"-:u. will !"""”l'l.""
often come into |'|“."‘I and this will tend to cause the
entire obliteration of a |".|-i_i|||--|_|.-=|'_'\. OTrall.

As the presence ol |'i:'|i!II-'|I'|.I3'_'-. oroang 12 thus
due to the tende ney In every part ol the oroanisation,
which has |-:I!'_," existed, to be inherited—we can under-
stand. 01 1;|-- {f:-i:--:|||r-_fi'.';|| ".i"n.'l |||'-c'|:|'~.-~:Iie':l:,:--l:_ how | 15
that systematisis have found ."III].'III"'.II:II'.‘L' PATTE A8 s tul
a8, or even sometimes more useful than. parts ol ;||L
E‘l‘," Hin'lllzil':l] EII'-Q-H!'":;II;-'-.'. |-'ulliru--]|[:||'} OTgians may be
compared with the letters in a word, still retained in
the gpelling, but become useless in the pronunciation,
but which serve as a clue in seeking for its derivation,
Un the view of descent with modification, we may con-
clude that the existence of organs in a r1||]:'m--]|l;|r'lx'_
jl”]”'l'lll'\'I. and useless condition, or ii‘-]l:1l' aborted, far
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]'=---l=||-|]. have all descended, each within 1ts own class
or :_-_'I'-:|I||. {rom common |-.l?‘|]||‘-~. :l|:|| have all been

modified in the course of descent, that I should without

hesitation adopt this view, even if it were unsupported
| Pl

|-_|;' other facts or ArCIm Nnis.
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As =||i- l"l!:"l" 1,..'_=|_:|”. i- one |--I|_:' arfiment, i'l :II:I:‘: |--"
Convenient to 1'_:|" I'éfdler 1o ]I:I'-I' he |-';|;:.|||'_-' 1';||'[.- ;||.-i
inferences |-5'i--l|.'« recapitulate d.
That I and FTAYE ";i_i"|'|i"'|i‘- II|.'i:‘-' he .'."E"-:.il"l"-!
arainst the t] 201y of descent with modification throuch
-= =.-I|--1 i-:li, J ||.| 1ol |||\. ] ].:I'-.r' L-Iu,i:-.l‘.u‘:!':--qi
rive to them their full foree. Nothing at first can
appear more diffienlt to believe than that the more
1"'||'.|=|-"1 OTrerans :|||l| j||ni:'|..--ra -|.|||||li ].:I'-.-' be Il 5--'|'-
fected, not r\- INEeans r-l]--'l'inll' to, thouneh analogons

‘L"Elil. human reason, buf I'_\ the acenmulation of iInnumer-

able slicht variations, each _:-':.n.;_ for the mdividual pos-

sessor, Nevertheless, this diffieulty, though appearing
o onr iTll:l;_‘EI.:|1i--|5 i:|.~i||ll .":||-:_k oréeal, Canno be 0=
sidered real if we admit the following propositions,
I.:|I|.--|_'l._ 1|..|r '__‘!';lli:_-’il-.'l- :I:| 1.E||- |-| :II--u'Ii-|:| «.-f'.L;|_'. Orran
UT iil-.'ll.-",, which we may consider, either do now exist
or eonld have existed, each _L"'Il:e of its kind,—that all
Organs and instinets are, In ever go slicht a degree
""'”i-'!l'l".- -and, lastly, that there is a strugele for exast-
Cneea -il;|||i:|-_* to the pre servation of each F.|'--|:[.||-'.-'
deviation of structure or instinet. The truth of these

Propositions cannot, I think, be disputed.
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[t 15. no doubt, extremely

- kil
10112 MANY straciuares have

. 1 i
(=] M -'|;|||'-I i '||||:|-_:-| |I|' niil AL

sanice b Ino«s : DULT we see

proclaimed
|| 1l Wi
saving that any (Oreran or
Or any '-.'-_i.::;u- Il-'il !'IIIIE'. 11 :- e ..:'I'i'-l':'! il |1

state by many eraduat o € I'here are, it
La MAany i

admitted, cases
natural selection ;: and one " most curious of these

- ! 3 g [l 3 g &
18 TIie &X] 4 | "|:|r|",'l..-l" el el :|'.|'-_-'-I||'.'||!||-.|'!--

or sterile females In the same community of ants ;

| have .|1:’--:|I||I--i to show how this ditheulty can

M asteraedl.

With respeet to the almost universal sterility of

' i ich f kall
-Lln.'||-h whell Nrst e --|'l|_ which 10rms 80 remarkabnlie
1 ]

a contrast with the almost nmiversal I--:I;.-‘._'- Ol Varieties
1 1 S| . -
when crossed, | must refer the reade

tion of the facts ¢iven at the end of
'n'.i.l-l'|| segm 1O me COncimsan
i.~ o more a sj --|-Z.|| endowiment 1!:;:II 15 b :!;-';||';:I'I1'-.

of two trees to he grafted together : but that it is inci-

dental on econstitutional differe
svatems of the i“||.1_-|.|-“____-l,i 5 108, v gee the trth
of this conclusion in the vast difference in the result,
v ill I 1|il' SAIMe TWo .'-‘."l'iI'- Alre I'I'-"-'-I'i I'Il';_'.l'l'-!':llil".
that is, when one -|u--'i| g 18 first used as the father ane
then as the mother.

||| |.|'I"!;|ii.‘. of '-\..II'EI".I-I'-» ".".1|||'| i1|1|r'|-|'----|-i .II'| of
‘;l|| T ||,--|'_'|"'| |||-|-; I'i'|"_' Canmot |Il' " -E:*—i 1ET ';L s .Zli-

Nnor 15 '::|=-II' {ri i:-':';|| |.I':"E|ill\. ﬂl.!|'|!~i:|'_-'

when we remember that 1t 18 not ||L--|'l. lil.‘.l r-:ii.--l'

iIsitutions or thelr repro nctive svystems shoild

have been profoundly modified. Moreover, most of th
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‘-..!l'ii'1ir'-' ".‘-.]l]l-'].l }Ill'l.'l' 1.---I-I'1 ""-.|--'I':H||'-‘|1i=il'l1 M ]|.|1'|- | el
]|'.:.|'|x-|--i nnder domestication:; and as domestication
apparently tends to eliminate sterility, we ought not to
i h.;--'l'1 it also to tll'-lll']-'l '-'.l':"ii;J_'u.
The sterility of hybrids 1s a very different case from
of first crosses, for their T'I'E!I'-'Ilil'”"-l' OTTAns Are
more or less functionally impotent ; whereas in first
CTOSSeS [j'|~- Ororans on both sides are In A |n rfect con-
dition. AB Wwe |'-|||1i:|i_':;'.'!_'.. gsee that organisms of all
kinds are rendered i some degree sterile from their
constitutions having been disturbed l'.\‘ .-...:_'|.1.._‘. dat-
ferent and new conditions of life, we need not feel
surprise at ||I\|-:'i~:.= beine in some degree sterie, for
their constitutions ean ||.i."-i:_"- fail to have been dis-
turbed from being |'-:||:El-|:|‘||j| d of two distinet organisa-
L1ons, '|-|||- j-;ll';|||-'|i-||'. *-» --II|I|-~-‘.'I| |..-.' i||:-l||lI | § ;'illlu'l;:'.'l,
but directly opposite, clags of facts: :|.'Lr||--|lx'. that the
‘.i_g'--llr anil i'l-‘.l:ii1_k of all '-'|"_:.|.!I'..l' beings are increased

."‘ -1Ii_:|.| |'|;;|||'_'|'H. il,. [||e'i|' ---‘.u'_ilin:l» |||' ].'II-'., :|1|IJ 1|::|[
the -+I':'*-|'I'i||'_r of r-!i:_'.'||-'_'='-. modified forms or varieties ac-

(juire irom beinge crossed 1MeT ..m--| V1ZOTLY .:;nt! |--I‘..|II‘-..

0 |i|;|'._ o1l il'll' il |,,|| 'l; 1'|||:_-:|||"|';|||.|' 1'|.:||l;_'|.- il| the

conditions of life and crosses between greatly modified
forms, lessen fertility; and on the other hand, lesser
chanees in the conditions of life and crosses between
less modified forms, increase I':-l':.|fII\'.

I|II1|';|i:|_u' 1o :'1---;1:||--!|'.-';;l| distribution, the difficulties
encountered on the theory of descent with modification
are orave enough. All the individuals of the same
species, and all the species of the same genus, or even
higher group, must have descended from common
parents ; and therelore, in however distant and 1solated
parts of the world ‘.§|.-_'u. are now found, Il:"." must in the

courae of successive ;;u-l'_--l';r-i-.-'.n have passed 1rom sDIne

one part to the others. We are often wholly unable
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aven to ""“,i""ll:“"' ]ill‘.\.' !lII-H could have been l-l-!'l-'1'||,
Yo t., a3 we have reason to believe that some "-i!l'-"il s have
retained the same specific form for very long periods,
--:|-:|'*|:-|'|-]._1.' |:-I|-_,r as measured l-_‘.' years, too miuch stress
r-:|:':'|' LOT TD he i.'-il| 1 !||-' l-l'-':l-i--:;.!| 'axf||e- lii|lll;-i||!|

the same species; for during very long periods of time
there will always be a good chance for wide INigra-
tion by many means. A broken or interrupted range
may often be accounted for |-_'.. the extinetion of the
Fpecies 1n the intermediate re or1011S, It cannot be de-
nied that we are as yet very ignorant of the full extent
of the various climatal and '_’l"-::'::‘ll!.i.l'.|| changes which
have affected the earth during modern ]---:I--'liw.' and

such changes will ol viously have gr ;|l|.a tacihitated mai-

oration. Ag an Ik;lln[:—'l-. I have attempted to show

|.-'-'-'| |""|"!I|: |i-':.'- |'I 11 1..'Il' ii-:i::I:'I e |l]I [ip' 1||;||'i;;.|I I-|-'|'i|

on the distribution both of the same and of representa-
tive species T||I'I'II'_.:|--I:I the world. We ara as viod |.|-. i
foundly 1gnorant of the Ay oceasional means of trans-
]"‘I'1.. With respect o distinet .~|-|--'f--- of the same
mennms ::iI:I,I]l;|i||'__" Very distant and :.*-IIEZ'-‘r'Il II ns, Os
the process of modification has ne -'-'-H':!i|.1. been slow, all
the means of migration will have been possible during a

|'1'|'=:"'|'1 and ""l-‘-"lf‘il'!|||_'\ :E:l' |||. -'_"\. 1-|. ||'."

'ii|-EI=I:-=I.I'1I '-|. =] --:-!'- a8 of .'il-- BiINe menns i--u |

oree lessened.

As on the thi ory of natural sele tion an I-I.I--I':':ii|;||-;<-
number of intermediate forms must have existed, linki o
E-!:--‘ui:n-]' ;||| tilf' H!..-.-;'.-«. in each group by ::-:.-;.|1E--|__= s
fine as our present varieties, it may be asked, I'I.I".._'|.'-,' do
we not see these ;i'l|«l-l:'_'j forms all around us? W hv
are nol || <'I'::'.Il.i|' by ':!::_"- bhlended 11-'_"-'I||- T 1l 4Nl 1Nex-

able chaos? With FesH 't to existing forms, wi
should remember that we have no II_'_:i;I Lo |\,i.:.-| | 8% =

e IE!!__" I TAr CARRR) TO discovi I ,,.',‘ connecting
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links between them, but t'-tu]l".' between each and some
extinet and «~|11|~[|]:||11---| form. Even on a wide area,
which has during a long period remained continuous,
:-‘||.| aof uiﬁ.-h the -'::;||i:|1|- and other conditions of hife
chanee i|-_-:|-a||=i|||_~.' in goinge from a distriet |-|'-'|;E|i|--| i-,_-.
One :«[n'-'i--w' into another distriet |I|'|'!‘.]-i--| I'." a .-|--«-..-|.1..
allied —~]--.'I'i-'-, we have no _il'u-‘. :'i'_-_'||f 10 r.'k|--.'|'[ often to
find intermediate vaneties In the intermediate zone.
For we have reason to believe that 1-:|1:I'L a few =-|-|--'ir'.-
are |;1||i-.-1';-'|-it|-_’ change at any one [H'I'iﬂ-:l: and all
changes are H!n‘.'-.'|:-. effected. 1 have also shown that the
ill1!'l"!l|l'l]§il1l' vareties ‘-'\-]Lil']'; will at first ]lt'ill'il]']l".' I.\i'-l
in the intermediate zones, will be liable to be sup-
||]:|||1:--l 'I-_*. the allied forms on either hand; and the
latter, from existing In greater numbers, will g tl-'r':|||_‘.'
be modified and improved at a quicker rate than the
intermediate varieties, which exist in lesser numbers: s0
that the intermediate varieties will, in the long run, be
r-IL||||];;|;||-c’. and exterminated.

On this doctrine of the extermination of an infinitude
of connecting links, between the living and extinet in-
]I:||.'a-i1;5'||‘.-c of I'_'||~ '~'-||:"||], and at --;||-|'1 SUCCE8SIVE ]-r-]'?-l||
]ll-1'-l.--|-!] I|'.|' 1'.\Ii|||'1 :IZII] ~‘.i|| older :~E'-'1'i:"~. ‘-".]::-. *- not
‘-"'-!'I'I\ :'I-Jlll_:'il'il] formation f.'.:l.ll'.!'"l] "-'-;-1I!| such links?
H.iul'. does mnot every colleetion of fossil remains attord
|-|.;|i]| evidence of the gradation and mutation of the
forms of life ? We meet with no such evidenee, and this
i“‘ the most obvious and |'|-‘.'|'i.|-|-' of the many ||.l._i--|'|j-.|:~

which mav be ureed acainst my theory. "n"n]l_‘w'. Acrain,

do whole groups of allied species appear, though cer-

1:ri||:_ﬂ ”"." often |':l]-ll_'\ {:}'l“'ill'. 0 have COmne 1n =i|l]-
denly on the several geological stages? Why do we not
tind great ]-||.ﬁ of strata beneath the Silurian system,
stored with the remains of the |']"'L'_"'ili1~-l'*~' of the Silurian

groups of fossils? For certainly on my theory such
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strata must somewhere have been li-'}lll-uﬁ-'l] at these
ancient and utterly unknown epochs in the world’s

history.
| can answer these (questions and grave objections
1 ¥ 1 | ’ ¥
onlv on the supposition that the x.’"'-!""'-"-ll record 15 Iar

maonre i::||u-r'.'---1 !l::|'| most '_l'-Z'EII'_"i-|*- i-l'::l Ve, || Cannot

be objected that there has not been time sufficient for

any amount of ororanic l!::|||:"-': 10T the

has been so oreat as to b |;11»-|':_n i:|.||n|-:'- ciable |-.'- the
human ntellect. The number of specimens 1n all our
museums 18 absolutely as nothing ----!:.i-.ur'--| with the
conntless generations of countless species which <-|-|"...i|||l'~
have existed, We should not be able to I'-"I'_'.'lil-l A
'-'_'-'l'il':- I 1.:::' |I::‘.'l 1t l||l :,"|_‘-.' CIe Or Iore "-\-llll'E-'-\- i|l L L
were to examimme them ever so :'|--.--"|_'-.. unless we like-

WS |-!-=-—e-nll| many of the mtermediate hinks between

thelr pPast or parel t and present states: and these many
links we could hardly ever expect to discover, owing to

Ll i|;i|,:-|',,-r;',,~_| of the (LGS ] Ty Tk reconrd. Numeronus
existing doubtful forms could be named which are pro
|-.'.il||'u varietis B, ]I;I ‘.~|| ] '~'-.|| |-1'n--‘.--*.|:.! that 1n future

ages 80 many fossil links will be discovered, that natu-

ralists will be able to decide, on the common VIEW,
whether or not these doubtful forms are varieties? As
lon o A8 TOST of the links between any two specles are
unknown, if any one hink or intermediate vari £y be dis-
OV 1‘--4.5_ | W I| ﬂ-ill.}-l_'-. b x'!;.n--'!.: as .':'l--ll.l I ...‘i-E I.'.«Iil:I |

‘*-E'I'I'Z.l"-. 1]I|:"\. i '-I.'I:.'.i POrt1on |:|I ||_|' WiT |J hias |||-;-|_

eolooically explored. Unly oreanic ll--!ll'__*-» of certain

classes can bhe pr served m a fossil |'-|||':.:I.--I. at least

:.:. any creat IsIIII'.|||-|'. 1'|.I'L.|||w. |'.'.-_‘|:i||-_' r-in-'i--a VAIY
most, and varieties are often at first local,—both causes

I* 'I.l|l i'il._' !'|.-' -iiﬂ-'-'-l'-- 'y O Inter: |:-||i.|I-- |i[|L-=. || ] ':!U I1.'_
].ll-';|| vareties will not -|I|'--;.--il _'|;1|| -.|||:-|' An -c;_|-:,||;1

|'.--_-_"..'||a |;|_|iI :'L_--I'., are .'|-'!|-i-i| |':|E-I_'a. ||.--||ii:-'-] ANl i|||-
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proved ; and when they do spread, if discovered In a
reological formation, they will appear as if .-|:-|-||!||.}
created there, and will be »'-r;||-!}' rlassed as new -~|--'l';l 3.
Most formations have been  intermittent 1n their ac-
cumnlation © and their duration, I am inelined to believe,
has been shorter than the average duration of specific
forms. Successive formi tions are =---|-'.1.';!'|||| from each
other }"t ENOTrTons blank I!|':'-I".;.-..- of time : for 1'||-~-i|‘:-
ferons formations, thick enonch to resist future de-
gradation, ean be accumulated only where much sedi-
ment is deposited on the subsiding bed of the sea.
During the alternate E'l-:'illllw of elevation and of station-
ary level the record will be blank. During these latter
j--'l'i:u|= there will ||-||||=‘. be more x'.'::'i.'llli::Il\ in the
f:-'l':|~ Ol e : -|III'.|'.I__" |-| I'ZII::.- --|. -:I!--i<;.-'|!-'l'. more ex-
tinction.

With respect to the absence of fossiliferous formations

benea

the I,.-.,|...;!-.,~-'ﬂ riven in the ninth chapter. That the

1
|!'. l||-' |--'.".---E s ran sirata, |. AN ONlY recnar o

eeological record is imperfect all ill admit; but that
it is imperfect to the degree which 1 require, few will
]“' i‘.l-'|i‘.|“|] o :I-I..".li'. ]|' we ]lll-;x D ]»-It-.;' --III-']_![": i!l—
tervals of time, -_.--||~-__'_'~ |-:.|i'|||_'v. declares that all S C1es
have changed : and ',i..-l-, have changed 1n the manner
which my theory |'--|1'.ii|'----_ for thev have changed slowly
. ;

and in a eraduated manner. We clearly see this m

the fossil remains from consecutive I rmations invariably
'1---'.|-___f much more ~lose relatod to sach other, than are
the fossils from fo distant trom each other in
time.

T‘-'-'.|.--I| 15 I -':;i--i'--|-_i---'[i:ll:- ;II.-|
-lii'i-.-'l'.!1i---~ which .. nrged ;|-_-.|i'.|~| 1A thes Ty,
and I have now flv recapitulated the answers and
explanations wan be riven to them. I have felt
these difficnlties far '._-;|-.i|_'1 during many years

X O
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doubi T]I!I-'I" '-'.-'i'_:'i.I. [:!'. i1 -|-'---:"-.--h |--;.---'i'] "|f-fi-'-'

(11 '-.".:|;l'!| wWie AT |'l-|l!.l ---I'Iii'-. lrnorant -

that the more i'”:illlrl:"?d rl|'|| ns relate 1|l'|i'_-"-|i--:.
-—-'----ll nor do we know

|;--‘.k _._"'|--|'.'.i:l wWe are. Ill.lll- :: o !{lll"-»'- :||| i'i L5 ‘.----i-' |"

1!'-I|I-i‘|5--|::l| '_:!'.'.ll.l'lilll‘.lﬁ !"1"."-“-'!. |!.|' .~-~'I!":|-!:--1 '.|-i‘ 1|i"

most F.--:':'----r orcans: 1t eannot be |.1~.-|.-:,r5.-.| that we

know all the varied means of Distribution durine the

: . "
1Oy o !;||.-.- 0O Vears, or [I-;.‘- wWe KTiow |;||'.l_ 1M Eriee &
- a :

W 18. Grave as these several diffienlties
nent thev do not overthrow the theor

LOCLICA IO,

usg turn to the other side arciment.

omestication we . much '.:|"i.:i-i:i.1‘-.', T has
L I!II' I'--I-.":-'.Ii.--':l-'-l- EVELem

mmently susceptible to changes in the conditions

i ' . &
20 ||i:.-" this svstem, '.'-.!||-|_ not rendered 1n notent.

0 .-!|~i:|':|s-_r exact]y hke the par nt=torm.

1 Ty 0 L
VETrI |

|.'|-';E._". I'III||||||'&L |::'-.*--, |

" ; :
COrrelation 1 :'_"I"-‘-l!l, |-'~ 115 lll.-li-l'. AN Il'x
]* * x
aimrect act

miich l|'i.'|-"||!".' 1IN ASCertaln

onar domestic ||r-n!'.|--1i- ms have undereong

infer that the amount has been larce, and
lifications can be inherited for lone periods.

as |- |---||||.--'--:|:- ”1.5”.'_ reImaImn I|:|- SRS, Wi

n to believe I|;:|‘. i MoOArmcation, I.-.!||- h has alreads

| = o | i T y ¥
IMNErIed 10r many generations, mav continue
:

Z_"-'Z|'i".[i-|‘|-. L i;:-' !'

that vamability, when i
1 ; . J 9 z

lies |i|'1 WIS e B T : ||| INTERL .II

_-.||:=;:.:1, ||'|"|||E|:I-'I| |l'-. OUr maost .'I|."|.|:Lir|"- 'i":ll""'::-l-.l.llli
productions,

: 1

A

1 1
an aoes not pacetinally Oanea v
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I:|';i||1:-|:]inl:;|||_‘-. r'\|n|—~--- |II'_;_":|||i-' ]-e-ih;’a 10 new |'--|;-]i|_|-|-1|:-
of life, and then nature ac ] e orcanisation, and
eauses variability. DBut man e does select the
variations given to him by nature, and thus accunmulate
them in any desired manner. y thus .':||;||-E- ammals
and ||-!:_-"||- for his own beneh - pleasure. He may oo

li!.'- it |!I-":.|-'il;il".. or hi

r---ni|;_' 1.|||' i.!-_'_'x dual

rhit :

tain that he ecan ]::I'_‘n.__'\. mfuence thi
hraad by

without anv thou;

selecting, 1n each suei "“-‘-i'm"

vidual differences so slight as to be qmte mappre dable
an uneducated ey This process of wtion has

eat agene in the roduction of the most

distinet and useful dom "CElE, That MAany f f the
breeds I roduced by man have a larce extent the cha-
racter of natural S 1e8, 18 S8l ; the mextricable
doubts whether very many - 1 or

LM I'.'_'ZII:Il SpeCles.

There is no obvious reason why th
1

d so efficiently under domestication should not

]-..I'u- ;|-'!---:- nunder nature. ]I'. lil"' T ==-I"-;|'|:' I:--|.1':|‘-I-|i3""4:

i!:-.i,i'-.._|||::||- ,|||| IiCes, ||!',|'i'.:-' the COonst |'.|.1.-|'|'-".I‘='I'-'I:1

Strueole for Existence, we see the most powerful and

ooele for exist-

15 common to
{("T"eH S i'*

'-'-.'l-»-:.--II of peculiar seas . And |='«.

0l natuara isation, a xplained 1I!i1'-|

More individuals are born AN Ccan .L---uii:}_x

“'“'”"'- I"- CTHRLIL i:| I- DalANCE et FINIne W |-

i||.-|;'., iq. |_|| -,!|-_.., :i'.‘.- ;|'|.:_- '.'.i il'l' '-! .I” '.i:". '-'-i.il'i 'lil'li' s

or ,_i,,. - | I

iea shall increase in number, and which shall

decrease, or |:.|LiI||_I‘- become extinet. As the indi-
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species come in all respects imto the

each <-rI;|.~-. the H'.:"l'_'"'ll' '-'-i”

them ; 1t will be almost

he varieties of the same 8] ecles,

and next in Tl between the -||| s of the same
genus. DBut the struggele will often be very severe be-
tween beings most remote in the scale of nature. The

‘-:I:_!'..T-'=1 adavantaoe I.II OTe |--'ii'|'__-', Il :||,_'-. ;|:'--.-!'|J::r'j|:_-_f

ally Beason, over those with '-'.|:I"|| 1

comes Into o mpe-
tition, or better :u-E-g_' tation 1n however slight a degree to
the surrounding ] ?._x sical conditions, will turn the balance.

Witl ran) ' : 11
Ith AnImals |._:'~||;:_f geparated sexes there will m
MOst CAses i“'il -|!'i:.;_'5-' |l-'|'.'.|"'|_ Ir;l" :.'I;!_!' = ‘-I"-EII"-\-"-\-I -\.-\.E:HII_

of [;I-' fi .';I:::-'--_ tll most '-..'_'--I'-'-iih 1-|:||i‘. i-ili--i-, or ri:-.a.-

which ?|.‘;'.|- IMOST --II:'I'----'|-II||_'{ *—II'I.‘_":-_':f--| with their condi-

tions of hLife, will -_'-'I.--!':|||_\ leave most progeny. DBut

success will often depend on having special weapons or

means of -|--i.~||-'-'. Oor on ' Arms |-|' ii.l' males ; and
¥

the slirntest advantaoy '.'.|!! !|,|-| O YICTOTY,

1 2y |-|i|i5!...'-. |-:'-l-'|:|i'|:- that each |.|"|f.] has
l!!:-i--l'-_---r.r- _'_"."--.':I |||i_‘w—i il I':'I.ll._" =y Wi I.|:_'I..' |.:|'.|' N -
]l-'-'.'-'l] =.|._:| T A |I II"_-I.'_""-' Wil ._ |:;|'|-' 'n.ill'l-ll; I.I:lill'
natnre ||- AT '.'-:|_k as I]l:_l. -_:'--||--|'.|||_'-, i’|;|'“' -.,||'_:.-||
under the -':|:|i|__'---i "I'.'I'Ei‘:llllﬂ of domest i-.lli . And
if there be any '|.|I'i.:I|'.-ii1._'- under nature, it would be an

I;:|.|-':'|-"..|i'.|ll|-' |-.|"1 if natural HI.""||"'| |-_;||] ot COoTe

mto play. It has often been asserted. but the ass: rtion

15 quive 11 paie ol | « WAL The amount of varnation

‘.|.|-E-'." ¥ 18 | SLrie ' 7'|||.||_,
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have admitted the existence of varieties, which T!:wI\
think sufficiently distinet to be worthy of record in
Systematic works. No one can draw any clear distine-
Ti--l: ||-'1'.1I'|'ZI il.-likil|lli1| 'Ii.:'l.-'T-'f:-'-'h ;1:‘|-i H|i-_'||1 1.;::'i|-|i--3-;
or irl'."'.'-"".“ IMoTe J-:.|i|-|_\ marks ‘ VATl 1i s and ~|;|---|n|-—
I"m and -||l'-'i-"-. J.l-T 1t he obsery wl how |'_:|‘:I.i".f2.-~1-
differ in the rank which Iil-_x assigm to the many re
Bentative forms in I".|:|'-:|n- and North America,

If then we have under natur '-i]."i.lll:ll-].'\-' and a power-
Tul arent :4|'-"-:II‘-H I'-'.I-i_\ to act and select, '-'.i:_*. should we
Ii-lllll‘. that variations in any Wiy nseful LD l--'ill,:'H. I.'!.-i-'l
”4|'II' exi ---»»I-'-.-'l_'\ -'--II:IL:!-"'\ .".-E,.‘;-n'p- .:|' || ‘.‘ull'l.;-". ||.- |'1'L'-
8erved, acenmulated, and inherited ? Why, if man ean
]'." ||;|1j--1||-.- select variations most useful to himself,
.-‘]|-'-||||| nature |I:Iii: L:I.- ‘-»I'.!I'I'IIII:" '\.'II':I:l'Ii-*I.*-u 1|-|'|'I:|, II||-E-'|'
r"'|:-.'.|'_-'ill'__' conditions of |i:'|-, to her |i'-i.*|:' J,!-,,,!ld_-_h'_,
1|'-I|I||.||

8ges and rigidly serutinising the whole constitution.

limit can be put to this power, acting during long

1-L“.“I”"“H"'. :I|I|| |:|1i|‘|-- |||. |-,[|'_|| CTreatiure, ,4.-;':,”;'!;'_:|_\:' ||;|.
good and rejecting the bad? I ecan see no limit t y this
wer, in slowly and beautifully .|-|:||-i.:|:-_r each form to

most complex relations of life. The theorv of

I.':I.’ILI'.'|| -'u-é-'---'!i'--“_ EAWEN| .;I Wi |._. .| [0 |'|;|'|]5--]- ‘;:_,|;- ';i,:'-._

SEEms 0 me Lo ;H' ifl ;r-"..'l [-I'-'Il'.'h!l'_ ] EIR Y ;|;_"|-,';||_'.,

|| 18 1;I:]i?']5 S | .'||'|!||_ the OYpos -|| chithiculties
ctions : now let us turn to the pe dal facts and
Zuments in favour of the the
Un the view that “-|'l"i"“ are
il‘-||| |...|-1” Lnent -;||'i: ril - :I:I-qI

a8 n '-L,-:ri.-ll.. we
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where mansy 88 O NS have been produoeced,
and where they now flourish, these same -!__-|--.'i w3 gshould
manv varieties: for where the manufact Ty i
s heen active, we :||i__":|-' --\.|w'|'|, a8 A -_I'I.--I'.IIL
it still in action: and this 18 the l
incipient species.
renera, which atford
1 differ from
f difference than do the
.;|-' "il"\-i'l"- I|ll| *-.---I'il.-
"ently have restricted ranges,
little groups round other spe-
1 réspects '\. resemble vareties. These

Are strange relations on the -"'|"| --I. "i:l'.!l o L& IH navino
been independen v ereated. but are intellizible if all
R :.--- hirst 1'\i"‘--r"=1 I '.,||'i|-'._ i,

As |.|-|| B 108 :--|:||-= |-_‘. 118 '_-'----_‘:||-||'i--';|| ratio of
1'--5-;'.--iii-'1i--|'. 10 i:.-'."- Ase 11 |'-Ei!|:|‘~-|_'-. 1Ti number : .:JI;'i
descendants. of each .-Ell':'il*—. will be
s0 much the more as they
|..:||i'= and strueture, so as

IAany 2|1|*5i 'n'-'.lilf_\'

ture, there will
i |'E""-l 'yt ||'."

OILe -|.. M [ ”"-I"" -:.l'.l'éi r i
lone-continued course of modification, the clirht daffer-

SI1reE, characterstic [ varmneties of the same

tond to be angmented into the greater differen

ristic ol —|-|-'--- Ol thée same rents. "\'. Al i||_-
ties will mevitably supplant and exterminate
IMMpPprovecd andc immtermediate varneties : and

ndered to a | exXtent defined :|||||

LDom inant -i---'ilh bel -i._'i':l'_:' o the

'|"I"| L Fve i‘-i”.}l Lo TLEW .II.I| (1 -E.'Ijlhl'l1
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torms ; so that each large group tends to become still
larger, and at the same time more dive reent in character.
But as all groups cannot thus succeed in increasing in
' for the world would not hold them, the more do
beat the less domina;
groups o oo
:'|.;II'.|-"--!'.
l"-i:.lilll'

arrangement of all the forms

"ll'i-“I.Ill' T groups, all within a

every where around na, and which ha
ouchout all time. This
||| l':':_":li' i---.-il:'= SCEINS 0 I
» on the theory of ereation.
\s natural s lection acts -:-:--|_'..' by .||'|'Ir||'.|:].|1i|:;_r
.=].i_;;|.1, STLC .~:a"'».'-'. I';p,;.|;;',-_-:f;|.- : ' Al ]-I'will-'--
sudden modifi ation : it Can aet ,:“|..'. |-.'|. VEerv
-“l'-"” and slow Hl'-'_! - Henee ||||' canon of _\.;lli_".| 10T
facit saltum,” which every fresh addition to onr know-
ledge tends to make more ~-1|'i.-‘.'._x correct, 18 on this
“II"'I.:' Hi!:|j-!'~ mtellhicible, We ecan |-|.:;':_|I'.. goo why
hature 1s prodigal in variety, though niggard in innova-
. ]:l.! whv this s ot ld e A 1aw Ol namare i:'--;.. h

108 has been III] F CDed 0 Inan

"\.':-ullujill'.'l-\.,l'!'_ "-\-:_Il !'! 1

!}II".'\ 011 i!l'—ul-"i-. (1 1;::
l'.',! li || 114 I'-"ll or Far
H'.i'i. "-ll-l'll:'l';JI

I'.|'--:.'.'|-|l Ly

dive ; 11 tic insects: and
viat a petrel sh d have been ecreated with habits and
Siructure fitting it for the life of a orebe ! and

Sl )

Il éndless L|||||':- CseS, J:le oI [;:-' Ve .-!'. :Jl';:
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.~..I._||-|'i|:1.' |--|]|-I;|i',l|_'-.' 1|'_‘n'i||;{ to increase in number, with
natural selection always ready to adapt the slowly vary-
iII',;' '|.|"'~I"'|I|].|I.:"~ "-[-l'llt'll Lin .'1!:_‘. lllll-l'-'I;E:i-'i: or i”-lll'l"ll-
|-i-'|i !~|.|-'-- in natuare, these facts cease to be strange, O
'|Il"."|I:||"- mirht even have been .'LI.Til'i||i|'|1--|.

As natural selection acts ]-_'- -"n-‘|||--’f1i--i|. i .-|-|:|.;=T_-
the ';'|.2|:|':-i‘|:.'|f~-'-|-|';n":| conntry -Ii.|_'\. in relation to the
degree of e rfection of their associates ; so that we
need feel mo ==.1]'|-‘.'i=|- at the inhalitants of any one

COUNLry, :||‘::|=-I;__'|l| 11 : -:]'-;.:I.: I 1i1-'~'- -|||-]-c--»| -| 1o ||.-|'-..-

|
]u-l-l; -|-1'-'i;|||_'l. -!'I':':l‘.e'l| :|I|l| :|l!::!-|c'l| for I|;;|1 country,

beinge beaten and *-III-|-|:|IL1-'-=. |I_"-. the |..'I1Il|':::i‘-l'|| pr wlue-
tions from another land. Nor ought we to marvel if all
the contrivances in nature be not, as far as we can
ju lore, absolutely perteet ; and if some of them be ab-
f fitness. I"."-- '|l':'-|. 1L marvel at

the sting of the bee causing the bee’'s own death ; at

horrent to oar 1leas

drones being produced in such vasf numbers for one
-i1|:'||- AL, -:!'I'i:-' |n':|'.;_'_' then -!;|:I'_'.|'!1'I'!-~In |I|‘~' 1]|.-j|' *—-l--l'”n
cisters: at the astonishing waste of pollen by our fir-
irees @ Al 1]I|' i‘.|-~'.;.I!-".-i'w.'| |;;||I'|'l| of 1-|I" ||III"-I'_ bee |IIII' lli-l'
own fi rtile -!:lll:_':‘lir-l'=; at ;l'l.'lill'|l|.'l"|li’-;-.| I...-.-|;'_|_-_r within
the live bodies of cats ‘.'tli”:n'h . and at other such cases.
The wonder i:l-ic'l-i i=. on the I|:--=-‘.'I‘- of natural selection,
l||:|1 mMore CAses aof the want af absolute J'-"l':.i'l'lillll have
not been observed.

The ----':||-'.=-x and little known laws governing varias
tion are the same, as far as we Can see, with the laws
\*!|i|'|. have POV ETT !. 1i|l' | --!I.l'fE--I: ||1'-.-—|-;|||. -|'||'='i|i|'
forms. In both cases |".-I al conditions seem to have
produ ed but little direct effect; yet when varieties
enter any zone, they OCCASTE !..:!!.*- assume some of the
characters of the ~.--|-i- 3 proper to that zone. In both
varieties and species, nse and lisuse seem to have pro-

*:.I'.-'---i SO0 fect : for s diffienlt to resist this con-
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clusion when we look, for instance, at the logrer-headed
'-||||':-'L. '-'-||i"|'. 'h:i-h "-'-'i]l'_'.'ﬁ illl'.‘i||;||l||- |||I 1I_I| i:l I:--;|1'|I'-.'
1:'1" =T e'll!ll:lili'-‘l ns :-ll I|-." I|ll||i-'=li:' LIt :-'-.: or ‘.~.|||-j|
W |.| -;1 al 15|-- |l|||']'|-'.\i‘.|5'_' TICITIe, '-'-il..l'|| i:"""-'ll"*i -j|;|||_'-.
‘--'lillll. .|!_-| I||-'II al Cerl ill maoles, ‘-.'-!Iil'l. ara I.I':I'l.
|'=I| .|||-! have their eves covi red waith skin:

.
look at the blind animals inhabiting the

of America and Europe. In both vaneties and

correlation of erowth seems to have p :n‘-| A Mmost

Portant F:-:ll'1. so that when one part has been modifie
other E;,||";- are nedct --:II'i|_'x' ot In both varieties
;l"l'i. =|.|-:-i,-H |'.-'\--|'-»L'|-!|- 1) ] ||-1.|-_'_'-'.--=': |'|..|.".|l";f'|'- OCCLT.
[|I-'.‘. LT \|||i-';|!--_:- on the Ltheory of ereation 18 the occa-
slonal appearance of stripes on the shoulder and leos
of the several species of the horse-genus and m then
“1'|'||"~' How hZ-II||IJI'-.' 18 this fact --‘L|I|:|i'|--;. if we
':"'li--'mf' that these Bpecies have descended from -' ed

l
1 1
|
|

Progemitor, 1n the same manner as the several dom

|'|"'l'i:=~ of ]-i_gj‘---\lj have -:'.-'*--'-'I:li"ll from the blue
barred rock-pigeon |

Un the ordinary view of each a]---'i--a havine been
Il [I-':l-'i=-|_I|} created, '-'-|.I‘-.' should '::H' BpHeC fic cl
ters, or those by which the species of the same genus
'li:l."" from each other, be more variable than the genene
characters in which they all agree ? Why, for instance,
“]l'lllll| the colour of a flower be more like 1- L0 Vary i
any one HEr"l'i--a 01 A renunus, if the other K cles, sup] osed
\o ]“'\*" been created }I.-|-'|II 'ui-'“:l':!.'a, have difl
|"'|""'J flowers, than if all the Spe 162 0f
salne ""!lllll'-'ll Howers ? 5 Hl"'l'il = Are Ol

varieties, of which the characters have become 1n ¢

degree permanent, we can understand this fact;

tl!"'." }“"-" :|]|'--;| .\. varied sinee ‘;';||-_'\ branchs d off from a
“ommon |"'"'5'."'|ii1-'l' in certain characters, }I} which Lhey

have come to be specifically distinet from each other ;
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and therefore these same characters would be more
|I!-.|\-. still to be '.:|!'i:|||}:' 1].|:1.‘| the :_"l'l,'l']'i\.' characters
which have been inherited without -']I:Jll_-_-_'«- 10T AN enor-
mous period. It is inexplicable on the theory of crea-
L10mn *-\|._‘.' a part deve |n|n'*:; Il & Very unusual manner m
.'.':II'-. onea ﬂ-}n"i-'-» -.-l.il RTINS, ;!.'|';. 'I]I--!‘I-E-ful'v, A8 Wa |:|.'1I1L
ru.-:'i.l'.l:i_‘. L:IZI-'I', ||i'_-__-'|'| il |I|.-E'---|'[.|I.|--- to the -uE:--l'in . should
b I';‘ili"l:'IiT|_"| hable to variation : ]-i'.-!, on my view, this
|-:||'-' |'..|H III:'|«'I':'--I;-'. sinee the several r-i--'l'i-'* branched
off from a common |'I'l"_'_"'l'.l-1-'l'. arl H:I:]"-'I.'}l amonunt of
'~'-I!'Z:-I|'.Eii1_‘n and modification, and therefore we rui.:']n
expect this part generally to be still variable. But a
part may be developed in the most unusual manner,
like the winge of a bat, and .|"1 not be more variable
than any other strueture, if the part be common to
many subordinate forms, that 1s, if it has been inherited
for a VEry long E--l'l----| « for in this case it will have been
rendered constant by long-continued natural selection.

xlancinge at mmstinets, marvellons as some are, they

offer no greater difficulty than does a'n-z'|n1-:'.-:|l Structure
on the theory of the natural selection of successive, slight,
but |"'--|i|;||-|-- modifieations. We ean thus understand

.5«'3':";~“i'1"'i steps 1In .-||-§.~'..-._;|I_'..'_' dif-

why nature moves by

ferent animals of the same eclass with their several in-

SLINCts., | have att I:Ii'rr"l to show how much heht the

|'I':|I"i|l|l' of eradation throws on the admirable archi-

tectural POWETS f the hive-bee. Habit no ||--I1l-f ROTIE-
times comes into |-|:|_'n m |i|---iiI'_xi:|-_[' mstinets : '

O I'!.|.-I:E*. 15 101 | -|"-»' .-|;..;||||.-_ a8 wWe sea, ill 1|:|- LS |||.

nenLer msects, '-~|:|-':| 1E8YVE8 NoO |'|l:._'l'!|'\. LD |:|||--:|‘. Lhe

effects of long-continued habit. On the view of all the

apecies ol ;|_|- BEAIneg enunus |.;|'-.II.-_:' descended from a
parent, and havine mmherted much in common,

we can understand how 1t 18 that allied «|-|--'ia--, when

OO

]'l:ll'l'll under considi |."‘. different conditions of life,
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yet should follow |.--;||'1|I'.' the same instinets : 'x'l.EI_‘n' the
thrush of South America, for instance, lines her nest
with mund like our DBntish species. On the view of

instincts having been -|"'-~|.".' .|"||Ili."l'lJ through natural
3-1-|.--_-1i..|: we need not marvel at some instincts being
:|]'-E;||'.-!;||.1, ot [ rfect and hable to mistakes, |<;| il
many instinets causing other animals to suffer.

I _=._:.-.-i- s be u|:!.'-. well-marked and permanent Varie-

wWe can at once seo ".'-i:l'.. their crossed ":-I-"|”.5:'=-'-
gl |I||| follow 1!|'- same l'llll:j-:-"x i:l'-'-- i.l.- 1||r QErrees
and kmnds of resemblance to their parents,—in being ab-
sorbed into each other 1‘ successive crosses, and m other
aieh l.,.i:_rh1-- as do the crossed ..|'['\|||'i||'_i'
|I-|.;g'.-|| varieties. On the other hand, these would be
Btrance facts if "-lll'l.'i-""" have been i‘.|-.;--J-|-|ni|'E|f|} created,
and varieties have been |'||'|||Ii|!'|,'|| ].1, -l-'|||||].‘si!'l':. laws.

If we admit that the geological record 1s ':I"'l" riet
In an extreme decree, then such facts as the record
riveg, support the theory of descent with modification
New Bpecies have come on the stage T!-""";." and
Successive intervals: and the amount of change, after
equal intervals of time, is widely different in different
.1-'"":I]J.-'. The extinetion of ""}l"i'ii"‘* and of whole groups

of species, which has ||I;|.x.-~] s0 conspienous a part in the

hL»Iu:'I\ of the orgamic world, almost inevitably follows
un 1;E||' [ .
be

Elngr] o

|'?'i!|-'£||||- of natural selection ;: for old forms will
-'*i]F‘}l|.|||||--l ]-}' new  and illI["""-':.i forms. Newther

specles nor Fronps ol reappear when the

clam of ordinary generation has once been broken.

Fiv

Lhe gradual diffusion of domimant forms, with the slos

I B aks - : ' ' ]
E-]"||||.l l|1]"|| of .Il e1r Ii' frendants. CcANSes 1l IOTIMS Ol
' '

life, attor

f_' o El:lf"l'l.h =

) of time. to appear as if [il:'_l'
il-:!'fl."l_flilhl_---ll

= I':'II'||||;|||| :|i,-|_'-. || I"ll:.,_'l'."”‘I Il-'-' 1"""|.:||' I' Le
tact of the tossil remains of each formation being In

“ne degree [|.r--|'.-||--|ii.11-- in character between the
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fossils in the formations above and below, is simply
I"‘LE":.Ii.I'.-'IJ l'.‘ their intermediate |u-='i1f--|'. i the chain of
I||'*~|'-"I||. The :r-:nui tact that all extinet |||'}_'-'|||il.' by i.'|:-='
].l:'ill]l:'_' o f|i.|- SAarmne -_'»-1-'!'| with recent ||--ir|'_!-. |..|iii:|:
either into the same or into intermediate groups, follows
from the ||'|.;||;j' ;||'.|| the extinct 1I-J.-i:|_;_'; the -:-|"..*-|'I'III'_-’

—

of common ]-;l:'-iuh'. As the Zroups which have de-

scended from an ancienf _|-|----_f--r|i||-r‘ have _-_--.-|_.-|-,-L|lr'..'

diverged mn character, the progemitor with its early de-
scendants will often be intermediate in character m
I".'[;I]'.Il'i-- n with its later descendants : and thus we can
My '-'.|J1" the more ancient a fossil I.H, the oftener 1t stands
jll B0me l||-_;_'"'l e JIIII"'II:|| x:.i.:i-' 8] I'.1.--|=||f.-\i-»r!'| o .'::|-:l :||“:'|]
groups. Recent forms ar rETd I';|!|:~ looked at as ||I'I.I:_2'.
In Som vagie sense, higher than ancient and extinet
forms : and I-!|--_‘. are 1in so far |I_'_1'|.--I' as the later and
IO le:Fnr'.-'.n-ni forms have e -h-ll]--r--ni the older and less
improved organie beings in the struggle for life. Lastly,
the law of the lc-rl_'_'" endurance of allied forms on the
same contin 1, ~of !||:||'-'.||-i..||.-' 11 ."llll.w'.}'n“.l, of edentata
In America, and other such cases,—is in:r:.!i;_'”-]n. for
within a confined country, the recent and the extinet
will I|;||=.II'.'l.|I'~' be allied |-_'\ descent.

|.|'l'..--.i||:' Lo _:l'll_:'l':||li|i4':|| distmbution, if we admit that
there |.:|*—~ |I||'I| ||'III'£I._' the ]ll'.'l'_'; course of aores much
migration from one part of the world to another, owing
to former clhimatal and :_’-"-1'I'.|;‘.*|.i';|| chanees and to
I|:|' “I"II.I" -a-'c':|-i*.-!|:1| .||:|| '.Jllln.l.ll'-'||J ImMeans ||1'-:|--:-- :'=;||,
then we can understand, on the theory of descent with
modification, most of the oreal |--:|I|E:|_;_'.' facts in Distribu-
tion, We can see '-'-||:'-' there should be so .HEI'”..II:_.'L' il
parallelism in the distribution of organic beirgs throngh-
out space, and in their _u-'|-||-:'f|'.|'. SICCEsS10T Ii||'-~||_\:|.-+||1
time : for in both cases the beings have been connected

|r". the bond ~J|I||:'-E':.|J.'L‘.‘_"-' :_"lil:']';lli-.-li, and the means of




TLATION. b

r_'||uj||i--;|'§i-.|': ]|:!*.|- |'=----:| f|'-' SAITE, ‘l.".u oo I| .'-:|1]
meaninge of the wonderful fact, which must have struck

every traveller, namely, that on the same continent.

nnder rI_.- maost ||i1.--|'-| conditions, under heat fand |'--|||,
on mountamn and lowland, on deserts and marshi =, THOst
of thi i;|-|_-'-ZI;||.'.- '«.‘-:Ii.il. |-;|-:| e -"|:|:-=~ ATy [:|:|i|||.'-.'
related ; for they will generally be descendants of the
sme pr e tors and I';||'1|.'n colonists. Un this same
_|-I'i;:|-:_;t.|-- of former migration, combined in most cases
with modification, we can understand, by the aid of the
Glacial P riod, the id ntity of some tew plants, and the
close alliance of ||:.':f|_'- ot b s, O the most -li--';||,r IO T=
tamns, under the most different climates : and likewise

] el
'||||'\-.| cdd

lance of some of the mhabitants of the sea
the northern and southern ti mperate Zones, though
=4 |'-'-'I‘.I‘.l-i }II". the whole iI:II'I'E!'-'|Iif';I| OCEan. ."-!.’|:|-'!I-_!
WO areas may present the same I‘.-'h_‘-nir:|| conditions of
.151.-'_ we need feel no -i||']-|'i-—-' at their il'.|'..'l}li1.:l|l- |'.-'i||:_r
'..'.i-i--|_‘. different, 1t 1?|-.-_1. have been for a |-:|.._- P riod
"'||!I'j'!"'|l'.-_"- separated 1rom each H'.ll"n“', tor as the rela-
1j' 1 II|'|-!'_'.-.i.i-~:.| 1-H-I'_’;|i.i--!.‘| i- l|.r' muast i]|||||-|'l:lll1 |||I
all relations, and as the two areas will have received
colonists from some third source or from each other, at
various periods and in different |n|'--|nnr'.'in||=_ the course
of 1I|||=iil-i-":i on In the two areas will j|]""|“:|1!':.1'| be
different.,
Un [lli"‘ view of !!Ii__'"':|1i--l:. with -|:!'-|'||'I]| 1t I||--'ii|il'i|—
1i"'I:. we ¢tan see *.\.].II\. O .'i|||.-‘ ;H'.ll;l|*- *-i;--ll|l| |..- iI|}|.||lil-'|J
t',"- fow H]----'ia.--w. but of these, that LAY should be

1
I

2w 3 % . = "
!"'l'!|.i_;||'l We 11 ¢l :II'|'-. see "-"'.ll,'-. o8 animals wiicl

1
Canmot cross wide spaces of ocean. as froos and terrestrial

mammals, should not imhabit oceanic islands : and x'nil}'.
on the other hand, new and |----'|'ii.||' specles of bats,
""l”"!l can- traverse the ocean. =1|||-J.-i. g0 often be fonnd

an i“-|-'1!|f.5.-w far distant from anv continent. Such facts
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as the presence of |-|'~'1I|i:|l' B] ecies of bats, and the ab-
sence of all other mammals, on oceanie island
||11--!'|_x ii.--kz-|in'.||n|-- on the 1||u-:-|'_'-. 0l il.-l--|n ndent acts
of ereation.

The existence of clos '1"- allied or r ]-]'-'H"I:1:I1i1.l Bpe-
cies In any two areas, implies, on the theory of descent
with modification. that the same P LA |'||."||:-'r'|l'-. In-
habited both areas: and we almost i'll'-:1|'i:|||-_". find
that wherever many 1'|ll--'|_‘~ allied .-»‘iw.'l'il-ﬂ- mhabit two
areas, some 1dentical -||l".'i-'*- common to both still exist.

lI||.I|||.||-'i': Vier INnily 1'|II"--'|"\. .'.'l::.ll'll Vel IZI“-IiIII'f o] LR I-l'*-u ECUr,

many doubtful forms and varieties of the same specles

likewise occur. It is a rule of high generality that the
I-Ii!'|.||-il:||:l-.-l'.'u-.'.l-'zl ATrea Are !'--|:Jf---i LD [..'II' f.llil.'ll'liftllilh
of the nearest source '-.'-5'|--I|-'-- :i::|!||i'.'|'.'llul- !||i'_'_'l'|' |;|'-L'-'
been derived. We see this in II-':|I"!_'.. all the !||.'!Z|.'- and
animals of I||--1 ::||.||l:'_j'_'--- :|r'|-|:i!u -5:1:-'-|-, of Juan |"|-|'|:.|i:-||-;.f,_
and of the other American i1slands being related i the
most strikimge manner to the |I|:|I|1-' and ammals of the
!Ilf-'_'ll-!.---l'.]'illg ."L‘.Ii--."i-':.'rl mainland ; and those of the
I : 1'l’l-' ;||'-'.!|iz*l'].'z:'-:- :|IL|| |-I|i"l' ."'||'1'i|':|IL i~»|.'.-'.|-;;-~ 10
the African mainland. It must be admitted that these
facts recelve no explanation on the T|I|"1-:'_'-.' of creation.
The fact, as we have seen, that all past and present
'II'_:'-II.i-' !'f-'i‘l'_:H constitute one _u‘l':|!|-| natural o) stem, with
group subordinate to oToup, and with extinet groups

often falling in between reecent groups, is intellizible
‘ i

-

on the 1i|l'-l‘._".' of natural selection with its r'e-!|1i'|;;'-'|_-'i---;
of extinetion and ||i'.-'|'_:'='l'.l'*' of character, On these
game ]-I'Ill-'i|-|--- we see how 1t 18, that the mutnal
affinities of the -=|||-|'i-_-; and renera within each elass
are 80 complex and ciremitous, We see why certain
characters are far more serviceable than others for
classification : —'-.~1I|_'.. ;|-|:|||1i'.|- characters, though of

paramount il||E|-|r'1;1r|L'l- to the !n--flt;r, are of hardly any
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I-II.'_:--*I"!-Cl.ll"I' in classification : whv characters derived
{rom |'i.'-|i!u--||l;||'_‘- parts, though of no service to the
lau-l.i..:'- are often of :'I:.'_";'I 1'|:|--i!i-'.||--|'_'-. '.,.-|i:j--; amnil x'.]n,
"Illir?'li--i-.-:__'il'.ll characters are the most valuable of all
||| real affinities of all L-r';;'441|j-' :"-l'iil_:'x AT ||u-' to imhe-
ritance or community of descent. The natural gystem
18 a genealogical arrangement, in which we have to
discover the lines of descent I:|'n. the most permanent

characts rs, however :-|i.'_].|1 their vital i‘.|||u-|'.‘;|;.--|-

Wit |'|';,-1.||--'.'.--1';{ ,_,:' ||--:|| =} ||:-i':|:' 1||-' EAme I'I|. :]I':' ||;|||||
of & man, w ine of a bat, fin of the |-|||'falli.«'--, and lee of
the horse,—the same number of vertebrse forming the
neck of the giraffe and of the elephant,—and innu-
merable other such facts, at once l.'."-.l.'li|i|| themselves i

1

Lhe l!l"lll'_‘p |||I ||'. SCent 'n.'-i-lll -] W HILCL '--.E;_'|.T .-iI!'-'|--»-,"-.:-
modifications,. The ﬂj!!liéill';r"\. of |l:|1'1'|'.| in the wing and
E*"_: of a bat, though used for such different purpose,— 11
the _i:lt'.« and -in-:“w of a erab,—in the |---|:|!~._ stamens, and
J':-.*-[I-|- of a flower, 18 hikewise intellizible on the view of
the eradual modification of parts Oor organs, which were
alike in the early |..~'.--_--!|ir-r|' of each class. On the
J-I'iL|-_'i|-||-4-1'_-:J-'-'----i1.|- 1.;|I'I;|1i--|.~~ i ;||'-‘-;|L'-. 8 B r"u'lli.'I:'
4t an l'ill'l_'- ace, and being mmherited at a l'-:l'."|--~|-llf|-',i.‘|'_"
Lot l':||'|l1. }u | --| -.-f' ||l- we Can |'!-';|I'I._'n. ol el B '-'-||_‘- 1|Il Elll-
|'|'I'~'4l'- of mammals, birds, re II|-- and fishes should be
280 closely ;||i|u', and «.r|-:|||-| be go |3'.|ii.:1,-- the ;1-5.|1|1 forms,

1"1"." |I|:|_'~ Cense I.|:!.'"'|l'iilll'_' at the 1.‘||!-|".-: -:-I. an air-

1""':I'|I|i|1-_' mammal or bird |!;|'|.i|i:_r |I||]II|. glits \||.-l

arteries running i loops, like those in a fish which has
to breathe the air dissolved in water, by the aid of
developed branchize.

Disuse, aided sometimes ]-_\' natural selection, will
often 1"“"! o !'--l]ih'l' an orecan, 'L'-!rlt'll it has become

Use]ess ||_'-.' changed habits or under l'!il:ztlj_:'-'-l conditions
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able variations. Why, 1t may be asked, have all
ost eminent living mnaturalists and geologists rej

iew of the mutability of species?
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to hide our ignorance under such expressions as tl

(L)
D |'|:||'. of ereation,” unity « f desion,” &e., and to think
that we ;_’i‘.l' an l'fx|l|:E:|.~|i- n when we -:-:n-_'m restate a fact.
..ll.'.ll'l. one whose -|I--|----i:i--'.| leads him to i|11:||'|'. mnore
welght to unexplained ifficulties than to the explana
tion of a certain number of facts will """-'-lil'l_'\ 3"_%""1
my theory. A few naturalists, endowed with much
]|--k:i|i'fillx of mind, and who have alr -.-:-flﬁ.' begun to
doubt on the immutability of species, may be influenced
'l'.-_'x":i':« volume : |-:,I | look with confidence to the future,
o young and mnsing naturalists, who will be able to
view both sides of the (e stion with ;i:l|';i Ii-!'!'1lx. Who-
oever i-— ElLi L |'-'|il"-|' [El:lf H|||-e'i|-:|l':' I.|:.|:||'||' 'L|| -::ul
cood service by conscientiously expressing his convie-
tion ; for only thus can the load of prejudice by which
this -'_J||_i--|'! 18 overwhelmed be removed.

Neveral eminent naturalists have of late !I'.1|I-|l|
theiwr belief that a multitude of 3'|'|-ii':l"i. *-i---.'i"*- In each

+ O reql --|H-'i='=_' |':||1 that other -|u-:'i|x T

18, have been ]I|'|I1--'I|I|li.l|'- created. HI“«

geems o me a strance conclusion to arrive at. .|I|=.-='I".
u||||;i1 T|::|I 1l ||.i;}1|i|;-|-' of |'--|':‘||-, '.'.i:il'|'. f|| ].'::-»-l_".
1|'|-_‘..' themselves thought were =|.Il'-'i:|| creations, and
which are still thus looked at |-_'- the ||'..|_:.--:'ii} of natu-
ralists, and which consequently have every external
1'|'.::.': teristic feature of true B 108, -Ii'l'_';' x:-|Ii|'l 1]|.‘-:].
these have been produced by variation, but they refuse
to extend the same wiew to other and VEry .-|i-_:i|r|_'-.'
different forms. Nevertheless 1i!"_‘~ do not |"."'|l"-|~i. that
thi y can define, or even ----.u_i--n'IlIl'r-. which are the
created forms of Lite, and which are l||':*-*.' |':'|".|.Il|'-'l| l'.l".
4:'-'!-‘|'.'.-!'_'-.' laws, ||-'-. :.--i|,|i| '-..||":;|1]'-||'. A8 8 Merd causa
Il OTE CAase, |‘ :|."|'E[I'.'.."J.:.j'. I'!-Ii- ct it in another, without
ASK NN any distinction in the two cases. The -|;|I1. will

pome when this will be o1ven as a curious illustration of
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the blindness of ‘l-.":'l'-ll'.-'-'i'l.!'|| f-[li]li-=|a, f”,e-:ﬂ' anthors
seem no more startled at A miraculons art of creation
than at an ordinary birth. But do they really believe
that at innumerable ||l'|'i-|-..- in the earth's ::li-1|-I'_1. Cer-
tain elemental atoms have been commanded sudd :||.'-.r

to flash into living tissues? Do they believe that at

ach supposed act of creation one mdividual or MAny
wWere [::---.iu.-.-:J',‘ .Illlll-.f.'l'l' ;|I.| {| |". nummenrons

|iil:ft‘- of ;|I|i||.-:.':- and ]-};::|!-~ 1'|'1-:|II--i S COus Ol ‘*""'l.
or as full grown? and in the case of mammals, were
1'|||'I':. created |-!.I|'£|E__" the false marks of I.'--‘I:I'E:-i|1|||'.'|1
from the mother’s womb? Althoueh naturalists Very
J-|'||||--|':_1. demand a full |."-;|||.||..=.Iixl:| of ewi 'y l|.l.'i1']:|1_'-.'
Irom those who believe in the .’||‘.I'.L|'i1.'f.'m lri-"»'ril'l'il"‘:. o1
their own side ].:I-""\. 1rnore the whols :-»'Jii_f' ct of the first
appearance of species in what they consider reverent
sllence,

11 may be asked how far I extend the doetrine of the
modification of species, The question is difficult to
answer, because the more distinet the forms are which
we ey i'llfl*i'll I, I'-. s0 muech '|I|II' Arenments I':||| away
I foree, But some arecuments of the OTeatest wi I-;{]Ir
extend very far. All the members of whole classes can
be connected 1-:!'_'_'-'11!|--r' ]ﬂ. chains of .'::-Iilii”":ﬂ. .'.:|::1 :l“
can be classified on the same I|.."i|||-;'||||-. in groups sub-
|ir'i.i:|lilgl' 10 groups. Fossil remainsg sometimes t iIE 10
’l:: Up Vvery '-'.il]i' il.1|'|".;||-' ]"|'-'--'I|I IMI-='IIi_: orders.

rans 1n a rudimentary condition plainly show that an
1'.II'-i_'. E-:"n.:'_'-'llii"l' had the Organ in & Tullv .|,.-..,.|,,|,4.,]
Btate : and this ;m some instagees necs ssarily implies an
enormons amount of modification in the descendants
.J.|l|'llll:_:'i'|-.lli[ whole classes various structures are formed
on the same pattern, and at an --:|i||.".1q-||:'-- are
‘“|H-']I-'- closs |‘- resemble eae ther. Therefore I can-
not doubt that the [|:"|-]'_". of descent with ]I:lllli:i-'!l:illll

1|-i
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and instinet as the summing up of many contrivances,
each useful to the PO8SEssor, |.r-:|1'll'~' in the same WAy as
when we look at any greal mechanical myvention as the
summing up of the labour. the --x]-ur'irn--t-. the r 8011,
and even the ||!!]!|l|-'l'- of numerons ‘.1.-||':i'1..1||-'1l'. 1-"M]II'I] we
thus view each organic being, how far more interesting,
| ulrn-:nL from experience, will the :-[Ii-|_'l. of natural
Eli.nﬂull'}' become !

A grand and almost untrodden field of inquiry will
]l" I']' 'II"*EI. on I||" Cilses :|!|*i |.L'u..-' of 'a'.'[|";.'|I|---||_ 011 COTTEe-=
lation of __"]'ll"l'l'.il. on the effects of use and disuse, on
1]|-' EEi.I'-'I'1 action |||'|_\1:-|'.'|.'1i '-'l'il'li”-llll'“. ;4:|-E B0 |.I'1'T]!.
The study of domestic productions will rise immensely
in value, A new '-':|'I'I--'!1‘. raised |-_‘\ man will be a far
more illl}lll‘.'I:l‘.l‘: and interesting 3~|]||_ir-|'T for .-[I;--|_t than
ong mora .ﬁjlu-u'i-'H ill|c:I'!] o r||c' 'i2|!i.|Li1|:-|-' “1. 41|1'-'i|1i}
recorded =~'|n-t'ir-. Our classifications will come to be, as
far as the y can be so made, genealosies: and will then
t]“.l|}' .:'I-'H' wha may be called the i|;||| of creation.
r”Il- rules for I'[.H-«ii}'l-lv_f u:'|| e |.'-:|.||: |'|.-+-||1||.- “i]“l'l"T
"-'N]II'IL wie ILiI‘-I.' a Ill'illl'.iil.' --l-l-||-f.'1 i]l VIEW, '|||1'- o E;||=-=---_=-=~ 1o
|1r'I]i__'L'-'-'~: or armorial bearings; and we have to dis-
cover and trace the Imany t:,ii'-:‘]'_:'ill: lines of descent in

Onur ]I;|1:J:|';11 :_’l-l:n-;;];-__ri--_-.; I.x .-i-|_-:r-;||-1| :-,r.;';”i_-., |ij|“| \l.|1i.-|]

have long been inherited. “IH“IIJ-'IH:II'_". organs wall

speak infallibly with respect to the nature of long-lost
structures. Species and groups of .=]-----§--='. which are
called aberrant, and which may fancifully be called
Living fossils, will aid us in forming a picture of the
ancient forms of |I| i':;.‘I]JI'I'l.Illl'_'_"_"-' will reveal to us the
gtructure, 1n some 41».'-__“]‘|-:- obscured, of the |I'|'II1||:.‘.J:|| g of
each creat class,

When we can feel assured that all the individuals of
1]I|' BA IS .‘-Ell'l'il"‘, .'Ll.ll :l|| ||:-' 1'|||-|']I'-.' rl||i"li :-»[H-'il'ﬁ |.|'

maost Fenera, |'_;L'n'|- .,.,i[|_,|'|| i ot verv remote e l'j--|| de-
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-*""‘.I-:i-'-l [-{'..]” Omne }u:lr'l'::ﬂ, .'IEI‘-.[ ]-_:'|'|,.-- lrl;:'l'.lf-'-'].. 1'I'-'!!5 BOINE
one ]-fl'[}1i.|:|l'-': and when we better know the many
means of 1||i5_rl':51fll1|. then, 'I!-_‘.' the lhight which _:_-_-.-..';,.:-_1.;
TLOWw T|-_|-.-.'.,l.=.:, ;||_|| l.'.|I m-lui’i!l'.h 10 I]:]'H-'-'-. on former
"il-'|||:,_"|'.‘~' of elimate and of the level of the land, we shall
HI:I'-'lj' be enabled to trace In an admirable manner the
former migrations of the inhabitants of the whole world.
Even af present, ]-.'.' ----:|||n-=t'i5|:' the differences of the
'i!l]l;11!-i|:|||1.- lll' 1]||' Bl 0O E|'.|- -.-|-|I --;:ll' .-i|||'.-- |-|' i -':-|:[i-
nent. and the nature of the various inhabitants of that
continent in relation to their apparent means of immigra-
tion. some licht can be thrown on ancient geography.
The noble science of 1i.-.--lr--_fl'-.' loses __-_|||1'} from the
extreme imperfection of the record. The erust of the
earth with its embedded remains must not be looked at
8 a ‘-'-'-'||—|i-|]lll IMnsenin, but as a poor collection made
at hazard and at rare intervals. The accnmulation of
each great fossiliferous formation will be recognised as
having .I.-E~.-n.|:-|| on an unusual concurrence of circums-
slances, .'s!Hi. I]:-- blank !I:l-'l'\'.|l- between the successive
stagres as having been of vast duration. DBut we shall
be able to ranoe with some H--'ilé'i'lf'.' the duration of
these intervals ‘:._1. A |-|-||'*:~:||'i=n-*.| of the preceding and
succeeding organic forms. We must be cautious in
attempting to correlate as strictly contemporaneous
two formations, which include few identical species,
!"'- 1'1||= :'_"t"lllt';lli -'|I-:'I'l"-i-:-|l of their forms of |I|I As
5"%"'!'il'r- are |l|'--l-il=.-'-'|| and *"x‘url'.*lli‘.l:l'l"'] ||\, =-]--'«.'-...'. act-

me and still existinge canses, and not by miraculous

acts of ereation and |-j-.' l':||:|-1]'|l|-:|--~: and as the most

important of all causes of organie change 1s one which
ix :||||.-I-1 i]|||.-|l|-j|~!.--||1 of ;Il[--]'l--i :|||l| ]-:-I']|;|||-' *-;.I'|.I|I'|JI}'
alte red [']!._*.-i-':'.] conditions, 1|i|||:l'].‘~'. the mutual relation
""ll'-"-":-ll'.i'hlli 1-'-c-:"g',||,i_--||'|, the il'.l]*l""‘-"ll]"“"a of one E--'i'll:_';

"'“]”.ll-:-'l'-f—:’ ”|| i|;||.'|'.|'...--||'_|-'||_‘|_ oT [lli' |‘{T|-]']Ii.£|'.il.ti.||'.|_ I.II.‘
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ditions of life, and from use and disuse ; a Ratio of In-
crease 80 hich as to lead to a i“"~1r'1l::_"]|- for Life, and as a
consequence to Natural Selection, entailing Divergence
of Character and the Extinction of 1 *-*-»—'i!llill'll'l.!-ll forms.
Thus, from the war of nature, from famine and death,
the most exalted il:l'liL'l'l. which we are c':l]m]-]u- of eon-
coly i.‘l:"‘, n:nn--]}, '['EII' !-!‘lullll'r.lllll'l of the higher animals,
directly follows. There is grandeur 1n this view of life,
with its several POWETS, h;ﬁl-l__-_-j been --:'i;-'ilm”_‘- breathed
into a few forms or into one ; and that, whilst this planet

l1.|_-. :_rnuu- r"u';ih:' on :|4'|'1-]'||i'||;_’ 1.0 1]||- J|i“'r--|| |.l'«.'-.' li|l ITil=

vity, from so simple a berinning endless forms most

beautiful and most wonderful have been, and are being,
"'".'Ill".'l'li.
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