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ON TilE ORIGIN OF SPECIES. 

INTRODU CTION. 

WilES' on board H.1LS .• Beagle: as naturalist, I was 
much .stnl{·k ~'ith certain facts in the distribution of the 
inhabitants of N>uth America, and in the geological 1"('18-
timlll of tho present to tIle past. inllll.bitanb of that eon
tineD!. These facts seemed to me to throw BOrne light 
on the origin of ~ie.--that mystery of mysteries, 88 

it. has 00:>0 called by one of our greatest pbilOBOphers. 
On my retnnl home, it occurred to me, ill 1837, that 
IOmething might perhaps be made out on this question 
by IJetieutly accumulating and reDacting on all 80rla of 
Cacta which could poeeibly have any bearing 011 it. After 
the yeai'll' work I allowed mYllE! lf to spooulate on tho 
8ulljed, and drew Ill' BOrne short noW!; these I enlarged 
in 184-1 into a sketch of the oonclusioIlll, which thcm 
__ -med to me probe.blo: from that period to the present 
day I 00\'0 steadily pursued tho some object. I hopo 
that I may be e:lcUlICd (or entering ou these peraoual 
dt-tailll, as 1 gi"c them to show that 1 haye not been hasty 
in eomillg to a decision, 

My work is now nearly finildled; but as it will take 
me two or three moro years to complete it, Rnd as my 
l.ealth ill far from lIln:)ng, I ha,'e been urged to publish 
tbiB Ab.--tract. I luwe 1Il0re eepecially been induced 
w do this, all Mr. Wnllace, who is now studying the . 



natural histAlry of the Malay IU"Chi)lI'!lago, has arri'nxl 
at alm06t MlU'tly the same general oonclusiollll that 1 
iuwo on tho origin of specietl. Last year he IJOlit to me 
a memoir 011 this subject, witll a request that I wou1d 
forward it 10 Bir Charles Lyell, who scnt it to the Lin
Ilelill Society, and it is llUblished ill tho third "olumo of 
tho Joumn.l of that Socicty. Sir C. Lyell illld Dr. 
Hooker, who both knew of my work-the latter having 
read my I!ketch of }S.l-cI-honoorcd me by thinking it 
advisable to llubWb, with 111'. Wallace'l~ceUent me
moir, IlQmo brief C.J:lmct.'! from my manuscri)lt& 

This Abstract, which 1 now publish, mll8t necetI88l'ily 
lie imlll'!rfcct. I cannot h('re giTe refcrellcetl and autbo
ritiee for my llOycral statcnlCn18; and I must trust to 
the fC6der reposing IIOmo confidence UI my accuracy_ 
!lio l100m elTQn will Im,-o crellt in, thoogh I hope J haTe 
alll"ays beell ('8utiou!! in tnlsting to good auilioritiee 
alone. 1 can here gi,·e only tho gcnerul conclusiollil at 
which I Imve arrived, with a fow facta in illustration, 
bllt wbid!, I hOlll'!, in most CIll!('fJ will luffice. No one 
rail feel more 8elll!ible than J doof (he ll(lCCl8!!ity of here
after publishing in detail all tho filets, wilh references, 
on whirh my conclwrioll8 ha,-o been grOlUlded; and 1 
hope in a future work to do this. For I IUn well aware 
that IK'aI"Cely. single point ill di8Ctl88ed in this ,·o1unIO 
011 'I1I"bich facta cannot be adduced. often apparently 
lceding to conclusioll8 directly opposite tAl tbOll8 at ... hich 
I have am,·ed A fair result call be obtained only by 
fnlly stating and balancing 010 facta and argumenta on 
!.loth sidee of each qUCIIlion; Ilnd this callnot JIOSSibly be 
hcre done. 

J JUuch rcgre\ that want of space pre,·elltl! my haring 
the satisfactioll of acknowledging the ge.n{!f0U8 assistanee 
wh.ich I have received from ,'cry many IIllturalists, !lOme 
of them JX!rIOnally uuJrnO'l1l"n to me. 1 canno," howe,-cr, 

~Dlete '0 



If't tJiliI opportunity 1lM8 withont expressing my deep 
obligations to Dro Hooker, who for tho last fifteen yeal'8 
baa aid,'(! me in e,oery (XlI!8ible way by his large stores 
of knowledge ami his excellent judgment. 

]n coJlsidt!ring tho Origin of Species, it is quite con
ceivable tlmt 0. naturalist., reflecting on tho mutUlI1 
affinities of organic ooings, on tllcir embryologiool rcln
noM, their gl'ographical distribution, geological rmcces
lion, and other such facta, migllt como to tho conclusion 
that e6('h sJWieil had not been independently created, 
but h.d d('tQF'nd.-d, like varieties. from other specica 
Ne\'t'rth..t~ auch a conclusion, CTen if well founded, 
wonld b(> UllsatisfactOry, until it oouId be 8ho\l~ how 
the innumerablo apecies inhabiting thiB world Illwe been 
modifled,lM> 118 to acquire that perfection of structure 
and coadaptRtiou which most justly excitC8 our tKlmi
ration. Xnturalists continually rercr to cxwrnal con
ditio1U, such as climate, rood, &Co, lUI the only po8irible 
C8t18e of ,0ariatiOllo In ono vcry limited 8CU8(>, lUI we 
&hall hcren~r see, tlils may be tnlO; but it is pre
JIOIierouB to aUribute to mere external conditions, tho 
aruMU"" for illBtance, of the woodlleCker, with its feet, 
tail, beak, and tongue, 80 admirably adapted to catch 
iDIecta under the bark of trees. In the caao of tho 
miMelioo. which drallfll its Iloorishment rrom certain 
trees, which has IJe6da that must be transported by 
oortain birds, and whicb has fio1\"el'8 with separate BeXCfl 

abIolutely requiring tbo agency of eertain insocts to 
bring pollen from ono flower to tbo other, it is eqnally 
prepoeterollS to QC(!()llnt for the stnlChlre of this parasite, 
with ita relatioll8 to aevernl distinct orgonic ooingw, by 
the eiftX'ts of extenml conditions, or of habit, or of the 
rolition of the Iltalltit&clf. 

The author of the 'VeetigeB or Creation' would, 1 
pnIIUD.e, say that, after a certain. unknown nwnber of 
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generations, some bini lInd gh-en birtll to a woodpreker, 
and 6Omo 111a11t to tho misseltoo, and that th080 had 
been produced perfect 9.8 we no" 800 them; but thig 
ussumption seems to me to be no explanation, for it 
leaves tho case of tho OOildapt.ll.lions of organic beings to 
each otucr and to their pliysical couwtioWl or lire, un· 
touched fUld unexplained 

It is, tilCrerOre, of tho highest importance to gu.in a 
clear insight into tho IllcaWl of modification and 00-

adaptation. At the commencemcnt of my obeen-litiOWl 
it seemed to me probablo that a careful study of domes
ticated animah! and or culti,ated llianu would ofrt:r tho 
best. chance of making out this obrJcure IJroblem. Nor 
ha"o 1 beel\ diSlippointoo; in thig lind in all other 
perplcxing Cllses I have iu,-ariably found that our 
knowledge, imperfect though it be, or ,-ariation under 
domestication, afromed the beet and safest clue. lmay 
venture to exprel!ll my coU\'k'lion of the l\igh value of 
eneh studios, although they havo been vcry commonly 
neglected by lIaturnlists. 

:From tJlC8e eonaiderations, T Mhall del·ote tho first 
chaptcr of this Abstrnct to Variation ul~cr D<lmesticotion. 
We shall thus IlOO thllt a lallo"ll amount of ilerodit.ary 
modification ig at lcnat poesiblo; and, what is equally or 
more imllOrtant, wo shaH 800 how great is tllO po"er of 
man in accumulating by his Selection suoee:9!i"c slight 
nriation8. I will then Il8&J 011 to the variability or 
species in 1\ stato or nature; but I Shllll, unfortunately, 
be compelled to treat this subject fur too briefly, as it 
can be treated properly ollly by btll'ing long catalogues 
of facts. "'e shall, howe'l'er, be ellabled to di8cWIII 
what circuillstano:xw are most fu,'olll'8ble to I'nriution. 
In the next chapter tll6 Struggle for Exigtence Ilmongst 
all orgunie beings throughout tho world, whicll inevi
tably folloWli from their higb b'OOmetrical powers of 
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ilk'n'aee, _ill IX' treated of. This it the doclriDc (If 
llaltbufl, al'plicd to the whole animal find "cgetable 
IringdtllJl& ~\e many more individual8 of cach 81)CCieti 
are born tlUIIl cau possibly survh'o; find as, conae
quently, thcre is " frequently re<."urring strug-gle for 
eJ;istence, it follo,,'8 that any being. if it ,'ar)' however 
8lightly ill nlly llIanner profitable to it8Clf, IInder 1110 
complcx and IIOmetimcs ,'arying conditionll of life, will 
ha"e a OOtt('r challOO of sun'iving, flnd thull be 1!aturally 
.1«Ud. .From the MtroUg principle of inheritance. any 
.wt'l.'Wd variety will tend to propa.gtlte itiJ lIew and 
modi6ed fonn. 

Tbit fundamentaJ subject of Natural Sdedion wilt 
be treat(-d at klme ICllgth in the fourth <'hflpter; and we 
~I tllI'n lICe how Naturn1 Selection fllmOfrt, iucl-lwblv 
('81l1!1'f1 mu("h }:xtinction of the IC811 impl"Ov(>(1 fonns ~f 
lif(l, and induC('6 what I have cnlled Divergence of 
Character. In tho next chapter 1 !lImB diS('lIss the 
OOmlll(·x and littlo known laws of "ariutioll nnd of corre
lation of growth. in tile four succeeding c.hnptcl'iI, tl\O 
m08t apparent and graH!8t difficultice 011 the thoory 
will be gil'cll: namely, first, the difficultics of trangj
tionB,or in understanding how ILsimple being or n simplo 
orp:an CAn be changed find perfected into a highly 
developed being or elaborately constructed. organ; 
Il'C'OOdly, the 8ubjectof lnstinct, or tim mental powel'll of 
anima.1.8; thirdly, Hybridism. or the infertility of species 
and the fcrtilit\· of \'arieties when inte.rcf08!le(l; and 
fourthly, tho i'~Jlerfection of tho Geological Uccord. 
In tlw nC':w;:.t clillpter 1 shall consider the geological 
1RI('C(_iOIl of organic beings throughout time; in the 
eleventb and twelfth, their gcographic.al distribution 
throup:hout Sl)ft('(j; in the thirte.€nth. their classification 
or mulual affinities. both when mature alld in an em· 
bryonic conwtion. In the last chapter I shall gi,'e a 



brief recallitulation of the wllole work, and a few 0011-

eluding remark8. 
No one ollgllt to feel surprise at much remaining as 

yet unexplained in regard to the origin of .species and 
varieties, if he makes duo allowauce for our profound 
ignorance in regard to tho mutual relations of all the 
beings which li'l"o around U& Who can explain why one 
speci08 ranges m('ly and is very numerous, and why 
another allied SpociC8 IIfIIl a narrow range and is rare? 
Yet Ih<'86 rl'iatiollll are of the highCit importance, for 
they delennine the present welfare, and, fill I belie'l"c, 
tile futuro SUCCC811 and modification of cnll'y inhabitant 
of this world. Rtil l IC811 do we know of tho mutual 
relatioll.8 of tiiO inllwnerable il1lll~bitauts of the world 
during tho many ll6St gooiogiCtlI epochs in its history. 
Although much renUlill8 obscure, and will long remain 
ObaellI'C, T can entertain no doubt. after tho most de
liberate study ami dispassionate judgment of wllich I 
am capablo, tllRt the view which most naturalists cnter
tain, and which 1 fo rmurly entert.aiuoo-uame]y, that 
('8('h species has been independently ereatoo-is erro
noous. J am fully convinood tbat specica are not im
mutablo i but tlmt th08C belonging to what are called 
the sllIue genera are lineal descendants of some other 
nud gt'nerally extinct SpociOll, in the I!Il.me manner as 
the ackuowie<4,-ed varictiea of any ono species are the 
dl'lll'{'ndantli of that species. ~'urthenuorc, J am COD

rineod that Natuml SeI(lCtion has been the main but 
not exc!u .. h·e moolls of modification. 



H.U1ATION UNDER DOlliESTICATIOY. 

CH APTER I. 

'· ... U.'I'IOKUlIOII:RI)oIllU'l'IC ... 'I"O'f. 

C_ of Yariahility,·Elfectl of Ilabit .... Ccm'(!ll1ioo of Growth
Inlwrit&Doe-CllaJSeter of Dome"tie VarictiN_I)il!\ell1ty of 
d\ollfllUio),jng bM_ Yarietiel and S]1edl!l-Origin of DomNtic 
V .... !rom oae Of _ ~reci--llomMue PIa-. tbf!ir 
Pi.'- .... ,1 OriIriD-PriOOple"c Sel...,u"" 1I.IId<'1l11y r.,11owf!d, 
he ~_)l~lieal and UDeOCIIC1"," ~l«tiora_l'nlulO .. n 
Ow¥no ofollr DomaIic l'Joducti~in:u1MWlOl!l f"-OIIrtble 
&o)( .... ·.~of!:\elK1iou, 

WBn 11"(" look to the inw\'iduals of tho same VMr-ty or 
lub-vari.'ty of our old~r cultin!.ted plaum auel animnl~, 
oot' of tho first l)Ointa which strikCII UII, ill, that tlley 
gelK'rally diff\'r milch more from each other, than do tiiO 
individuals of any ono SpOciOll or ,'ari~ty in a state of 
naturt>. Wh~u wo T('nC('t on tho ,.agt diw'rsity of tho 
pU.DU and animals whidl hare been cuitirftwd, and 
which hare rarioo during all ages uuder the most 
cWr .. n'nt dimat<:e and treatment, I think we are dri,'cu 
to ooDdudo tbat thiB grt!8ter 'rnriability iJ simply due to 
OW'domCllti<' productionJ haying bet-n raisNl Ulllier con· 
ditioM of lif!' not flO uniform as. aDd IIOmewhat (lilTerent 
from, lhoee to w-hidl the parent.-speciCII ha\'c been UIXlIOO 
nndt-r nature, There is, also, I think, 8OID6 probability 
in tbl' ril'W' prol)Oundoo by Andrew Knight, that tim 
n.riability may be partly connected with exC('U of food. 
It 1e('IJ1a pJ"Ctty clear tllat organic beings mllSt. be CI
powd during 1lI"'eral generntiollJj to tlle now conditioll8 
01 lilt' to ranse allY appreciable amOllnt of "Mation; 
and thai. lI'hen ti,e organisation has once begun to \"Rry. 
it geoerall, i!ulltinUCB tA:l Yary for many generation .. 



No ce.ae is on reoord of a variable being ceMing to be 
'fAriablo under culti"l"ation, Our oltlest cultivated plants, 
BUch as wheat, still often yield new varieties: our oldest 
domesticated auimals are still capable of mpid improve
ment or modificatioIL 

1t has beeu disputed at what period of lifo the causes 
of variability, whatever they may 00, g:encrnlly act; 
whether during the early or lato period of dcve!olJment 
or the embryo, or at the instant of oollool)tiol1, Geoffroy 
St.. Hilaire's experiments show that Imuatura.! treatment 
of the {'mloryo causes monstrositiOll; alld mollHtro6ities 
cannot be aeparated by any clear line of distinction 
from mt're "ariatioll8. But I am strongly inclined to 
suspect that the most frequent cause of \'ariability may 
be attributed to the malo aud female rejJroducth'e 
elemell~ having been affected IJrior to the act of con· 
rcption, 8m-erai reasoll!J make me believo in this; but 
the chicf ouo is the remarkable effeet wljich confine
ment or c\llti\'ation has on the functioHs of the repro
duetil'o system; this system appearing to be far more 
sw,eeptil>le than any other part of the organisation, to 
the action or auy change in the comlitiOll.ll of lire. Xo-
thing il more easy thau to tame an animal. and fell' 
thin~ more difficult than to get it to broed freely nnder 
oonfin .. meot, ew'n in the many C8.Ile8 when the luale and 
female unite, llow many animals there are which will 
not hrt'«l, tbough li\'ing long nuder 1I0t very clO8O COU. 

finemcnt in their native country! This iii generally 
attributed to '''itiated ill8tinetd; bllthowmany cultivated 
1)111111.8 di~play the utmost vigour, and yet rnr('lyor nc,"cr 
flOOd! In lOme few such Cft808 it has been found out 
that n'ry trifling chaub'Oil, 8Uch as a little more or lcsa 
water at IOmo lJa.rtieular period of growth, will determine 
whethcr or not the plaut sets a 1JOOd, 1 eanllot hero 
enter 011 tlae oopious details which 1 have oollt:eted on 

___ ~"'-='""-""" c f Ch-Jes DarWin OnlIne 



this t'UriOWl 8ubject; but to show how singular the la" .. 
are whi ... h dctennine the I'('produdiou of animals under 
(~'Dfinrmenl, [ ma~' jl1llt mention thatcamirorous animals, 
even from the tropics, breed in this rountry pretty 
lredy IInd"r confiuement, with the exceptiou of the 
plantiW'flll(>;l or bear family; whereas, earni,'Orous birds, 
with tho mt('At exceptions, hardly aI'er lay fertilo egge. 
Many cxotit' plants haye pollen utterly worthless, in the 
arne C'XlV't condition as in the most sterile hybrids. 
Wbrn, on Ihfl ODO baud, 'We sec domc;rticated allimals 
and planu, though OftI'll 'Weak and sickly, yet breeding 
quitto frw-Iy un,J"r confinement; anel wllt'n, on the other 
hanoi, tte Jet' indi'l"iduals, thongh taken young from a 
!!late of naturE', pprfl'('tly tamed, 10ng.lh'OO, and healthy 
(of which I ('Quid gil'e numerous instanOOl), yet hll.\;ng 
tho·if I'('l'rocIu"th'e system 80 aeriou~ly affected by Ull ' 

pem.·iH'd caul!efI all to fail in acting. wo need not be 
IUrprised at this systcm, when it docs act nuder oon· 
6nl!m<'nt, IIding IIOt quite regularly, and producing off· 
IJlring not prrf<'rtly liko their parent. or \'ariablc. 

~wri(jty hOJl been said to be the oono of horticulture; 
Lut on thil ,'ie'l" we o'We ,'ariability to tho same C8lU1C 

whil'h lJroduN'8 sterility; and nriability is tllO 80urce of 
all tw. {'boi('O;«. productions of the garden. 1 may add, 
&bat all .:;lme organisms will breed most freely under 
tIwt tnOflt unnatural ('()nditions (for instan<,<" the rabbit 
and fl'rrct k<'pt in hutches), showing that their I'('Pro
duM..ive syst<'PI hall not been thus affected; 80 willaome 
aoimalll and plants withstand domestiCtltion or cultim
lion. and mry very @Iightly-perhaps bnnlly more than 
iuarnateofnaturc. 

A long li.!t ('QuId cMily be gi'l"CII of" sporting plants;" 
by this U:nll f,'Rru('ncn mean ft single hud or OiTlICt, 
which luddl!uly a&l!umCtl a new and BOmctimes \'ery dif· 
ft"f('Dt character from that of the Mit of tho 1)lant. 

.3 
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Such buds can be propagated by grafting,. &c., and 
IOmctimel by 8OOd. 1'heee" sportil" are extremely 
rnro under nature, Lut far .&om I'tU'C under culti\'ation; 
and ill this case we see that the treatment of the parent 
has affected a bud or offset,and not theonues or pollen. 
But it jg the opinion of most J)hysiologistB that thore is no 
essent ial dillerence betwC€n a bud and nn 0\'11\0 in their 
earlictlt atages of formation; 80 that, in fact, " sports" 
BUPJlort my "jew, that yariability may be Jaq."Cly attri. 
buted to the owles or pollen, or to both .. lun'ing been 
affOC'tOO by the treatment of the parent prior to tho act of 
conception.. Thc8e C68e8 Ruyhow show that \'ariation is 
not nt.'C<'A'lllrily connected, M lOme authors haye BUp
posed, with the act of generation. 

Soodlillgs from the same fruit, Il.ll(l the young of the 
sarno litter, IOmctimes differ considembly from each 
other, though both the young and the parents, as MUlle:r 
has remarked, iuwe apparently boon exposed to exactly 
tho somo oonditiOIl!! of life; and tllis shows how wum
porumt the dicect effects of the conditions of life are in 
compArillUu with the laws of repnxluctioll, and of gro\\1h, 
and or inheritance; for had the action of tho conditions 
been diroct, if any of tho young had varied, all would 
probe.bly ha\'O \'aried in tho samo manlier. To judf,-e how 
murh, iu the case of any nuintiou, we ,hould attribute 
to lhc direct action of heat, moisture, light, food, ,\:c., 
ia mo.;t difficult: my impreasion ill, that with Qlumals 
BUch agencies have pnxlucOO very little direct effeet, 
though apparently more ill the oosc of l)lauts. Under 
tlljj powt of view, Ur. Buckman's reccnt ~pcrimellt.s 
on plants seem extremely vahmble. When nil or IIcarly 
all tllO indi\'idunls exposed to certaiu collditiolUl o.ro 
atrcdoo ill the same way, the chango at first appears to 
be dm!ctly due to such conditions; but in lOme ca.se. it 
cau be shown that quite opposite oonditiolUl pnxluce 
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~imilBr change!! of etructure. NCl'CrthclC66 some slight 
amount of change may, I tllink, be attribnt('(1 to tllC 
d.ir«-t action of the oonditioUli of life--ae, in !!Orne cnsee, 
increElllt'd ,;ize from amount of food, colour from IW
titular kiude of food and from ligM, and perhaps tbe 
thil'knessoffur from climate. 

Habit also has I\. decidod infiu(\llce, I\.S in the period 
of ftowering witll plaut.! WII(\1l transported from on6 
climate to anothf'r. In fUlimals it haa a more marked 
efrt'rt i for instanN', I find in the domestic duck that Ole 
boot-t of tbe ~illg weigl! lees and the bones of the leg 
mQre, in proportiOIl to the whole skeleton, than do the 
lIIUlle bonea in the wild.duck; and II)reaume that this 
('bange may be eafcly attributro to Ihe domestic duck 
fI)ing much let;;l, and walking mQl'(', than it.! \\ild parent. 
Tbe great alld inherited del'clol!mf'llt of the udders ill 
OOW$ and goat.! ill oountries where they are hnbitually 
milked, in oomparison with the etate of these Orgtll19 

in oilier CQuntriCll, is another instance of the effect of 
UIIC. Not I\. single domestic animal can be named 
~hi('h has not ill lOme oountry droolling ears; and the 
vitow suggested by /lOme authors, 018t tlle drooping ill due 
to the disu;;e of the musclt~ of tho car, from tlle animals 
not being much nlnruled by danger, seems probo.L1e. 

Tlwre are many laws regulating ,·tuiation, 801110 few 
of which can be dimly seen, I\.nd will be hereafter bricny 
mtlntioocd I will hem only allodo to what may be 
called correlation or growth.. Any cbaoge in the embryo 
01' tan'a will almost certainly entAil changes in the 
mature animal. III monstrotlities, the correlauons be
tween quite distinct parts BrO vcry curious; am1 mally 
iDll&nce!; are gil'Cll illlsidoro Geoffroy St.llilaire's great 
work OD this IiUbjO(:t. Breeden! bcliol'O that loog limbe 
are almost always accompellicd by all elongated head. 
&me m.,,1ances or correlation are qoite whimsical: thus 
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cat8 wilh blue eyes are in'8mbly deaf; colour and con. 
atitutioual peculiariti{'8 go togctJlcr, of which many 
remarkaLle CfUlC8 could be given amongst animalll and 
plants. }'rom the facts collected by II cu8ingcr, it lip
))Cfll'8 that white sheep aud pigs arc differently alfoctoo. 
(rom eoloured indi\iduulll by certain '·~tablo poisons. 
1lairlcS8 dogs blwe imperfect teeth; long-haired and 
COUTIIC-haircd animals are apt to il(\\'{" lIB is aMerted, long 
or luany lIonla; IligooDIl with featlll~red feet hll\"o skin 
001'1'(\('11 their outer toes; pigeons with short beaks have 
small ((1('1, and those with long beaks large feet.. Hence, 
if man goes ou selecting. and tlnlll Ilugmenting. any pe
culiarity, lie "ill almost. certainly unconscioulIly modify 
oHler 110rU of the structure, owing 10 the mysterious 
18\\'8 of tho correlation of groll1h. 

The result of the ,-anoug, quite unlmollll, or dimly 
Been law8 of Hlriatioll is infinitely complex and divcraified. 
It is IIcll worth while carefully to study tho soH'ral 
t.reati8Clll pllblislled on some of our old culth'atcd plllllts. 
&8 on tlle hyacinth, potato, even tlle dnlilin, &c.; and it 
is really surprising to nota the endlC88 points iii struc
ture aud constitution in which the varietiCil and sub
varieties difl'er slightly from each other. 'l'he whole 
orgmlisation !!Cems to ha"e become 1)lastic, and tend!.! to 
dellfUt in lOme sma1l degree from that of the parental ,,,,.. 

Any nriation which is not inherited is unimportant 
for us. But the number and dh'ersity of inheritable 
deviations of stnleture, both thOllC of slight and thoso of 
considcrable physiological importaIH,:e, is endless, Dr. 
Pl'Oloper L\lc/IlI'1I treatise, in tllO large ,'olulllCll, is the 
fulll'~t alld the best on this subjoct. No brooder doubts 
how strong is the tendency to inheritRnoo: like produces 
like is hi~ fundamental belief: doubts! ha,'a been thro~'D 
on thie principle by theoretical write.ra alone, When a 
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dPriation apprors not unfrequeutly, and '0\0800 it in the 
lath.·r and child, we eannot tell whetller it may not be 
dno to the Mmo original cause acting on both; but when 
amonWJt indil"iduals, apparently e)[polled to tho SIlme 
condition!', any very rare de,-iation. duo to IJOme edraor
mnary rombinntioll of circumstances, flPIX'1lJ"8 in the 
po.rcnt-any, Ollce amongst. sol'crnl million individuals-
and it rcapP('ars in the child, the men! doctrine of 
eMnN'II alnl(W\t compels us to attribute ita l'CIlllllCamnoo 
to inbcriUul(.'e. En'ry one IInUit III"'e heard of tll8C8 of 
alm.u..m, priddy skin, hairy LodiCII, &c., alll)('(lring in 
leVN1,,1 mrmbc>n of tbe same family. U strauge and 
rare dt',-iutions of structuro aro tnlly inherited, less 
strall~ and <.'Omilloner de,"iations lIIay be freely ad. 
mitted to be inlleritablc. l'erhaps the correct way of 
viewing the whule snbject, would be, to look at the in
heritance of c,"cry character whnlcyer as tile rule. and 
DOn-inheritance as tho allomaly. 

The la'o\S governing inhcritance arc quite unknown j 

no one Cflll 8IIy why the 8Illlle peculinrity in different 
intii,j,lnais of the same spocie~, nnd in individuals of 
difl't"~nt ~iX""ies, is lIOmetimes inherited and /JOmetimes 
Dot 80; why the child often re,"erts in certain characters 
to iu grnndrath(>r or grandmother or other much more 
fl'lo,1W allco: ... tor; why a peculiarity is oneil trans:rnitted 
from olle 1Ie)[ to both 50:1"08, or to ono scx alone, moro 
rummnnly but 1I0t e)[riusiveiy to the like II(!L It is 
• (ac-t or Mmo little importallce to us, that peculi
ariti~'8 appearing in the mnles of onr dOlllcstic breeds 
are oftell trnllsmittcd either excius.ll'ciy, or in e. milch 
gt\'8t~:r degree, to males alouo. A much more im
portant rule, which I think may be trustocl, is that, at 
"hatcH'r l)Criod of lifo a peculiarity fin<t nppears, it 
lE'no-is II) appeur ill the offspring at a oorMtiponding age. 
t..buugh sometimes carlier. In mallY CQ.S(lS thill could 
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not be otherwise: thus the inherited peculiarities in tho 
llOms of cattle co\Iid appear only in the offspring when 
nearly mature; peculiarities in the silkworm are k llO"11 

to appear at the corresponding caterpillar or COCQOll 

stage. But hereditary diseases and some other facts 
make me believo that the role has a wider extension, 
and that when there is 110 apparent reil80ll why a pecu
liarity should appear at aDy pmiieular age, yet that i t 
does tend to appear in the offspring at the same period 
at which it first appeared in the parent. I believe tbis 
nue to be of the highest importance in explaining the 
14"·8 of embryology. These remarks are of course con
fined to tho first appeara1!C!3 of the peculiarity, and not 
to its primary cause, which may ha\'o acted Oil the 
oyules or ma1e element; in nCUl'iy the same manner IlS 

in the cl'()!lStld offspring from a short-honlOO cow by a 
long-llomed buU, the greater lengtll of horn, though 
appearing late ill life, is clearly due to the male 
element. 

R aving alluded to the subject of reversion, I may 
here refer to 0. statement often made by naluralists
namely, that our domestic wmcties, when r Ul} wild, 
gradually but certo.inly reyert in character to their 
aboriginal stocks. lience it has been argued that no 
deductions can be drawn from domestic races to species 
in a state of nature. I hlwe in ,·ain endeavoured to 
discover 011 what dooisive facts the above statement has 
90 eften and 90 boldly boon made. There would be 
great difficulty in llroving its truth: we may safely con
clude tllat ,·ery many of the most strongly-marked 
domestic yarieties could not poasibly live in a. wild state. 
In many cases we do not kllOw what tho aboriginal stock 
was, and 90 could not tell whether or not nearly perfect 
revel'llioll had ensued. it would be quite necessary, in 
order to preyent the effects of intercrossing, that only a 

f h rl ~ r i lin 
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singte ,·ariet.y should be turned l00k\ in ita new home. 
Ne'fcrtiK"ICIII, fI,8 our ntrieties certainly do oocasionally 
ren:-n in IIOmo of their charactCJ'8 to allccetrnl forms, it 
aeems to me nol. improbable, thnt if we could succeed in 
naturalisillg, or were to cullh'ate, duriug many gt'Dera
tiOWl, tho 8Ow'ral races, for instance, of tho eabbogo, in 
very poor soil (in which case, bowe,'cr, IIOmo efToot would 
ha,'o to be attributed to the direct action of tho poor 
eoil), that th{·y would to a large extent, or e"cil wholly, 
ten'n to the wild aboriginal stock. Whether O'f not tile 
uperimcnt would 8ue<:cod. U! not of great importance 
fur OUT line of argument; for by the experlm(>nt itself 
Ihe conditioDII of life are changed. If it could be shown 
that. our domestie nl.rictics manifested, a strong tendency 
to revcl'8ioo,-that is, to lose their lIequired chamcters, 
.. hi1.t kept nudf'r unchanged conditions, and wlul8t kept 
in a coil.8idemble body, I!O that froo interel'06ilillg might 
check, by blending together, any sligllt deviatiolls of 
structure, in such case, I gront that 11'0 could deduce 
nothing from domcstic varieties in regard to species. 
But there i& not a shadow of evidence in fa,'our of this 
vit· .. : to /Ull!('n that we could 1I0t brood Ollr cart and 
fa('('-11.01'8CR, long and short-horned caule, and poultry 
of ,-aMoIlS breeds, aud ~u1eDt vegctables, for an alm08t 
infinite number of gt'lIl'rations, would be opJXl8Cd to all 
n:peri,·nce. 1 may add, that when uuder nature the 
eooWliun8 of life do chauge, variatiollS and nwersious 
of character probably do occur; but natuml soloctioll, 
at will hereafter be explained, will determino how far 
the lie .... cimnlctcrtl thull ari~ing shull be prescn'ed. 

"llCu we look to the hereditary vnrietiOll or racO!! of 
OW' dODle;rtic animals and lliants, and compare them with 
IpCt"KlI dosely allied together, we generally pcrcd,·o ill 
-m domestic fI\C(', 811 already remarked, 1(l;!II unifonnity 
of character than in true species. Domest.ic races of 
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the same species, also, often bln-e a somewhat monstrous 
character; by which I mean, that, altllOugh differing 
from ench other, and from the other species of the same 
genus, in sen;rnl trifling respects. tlleY often differ in an 
extreme degree in some one part, both when compared 
one with lI11otllcr, amI more especially when compared 
with all the species in nature to which they are nearest 
allied. With these excciltiona (and with that of the 
perfect fertility of varieties when Cro:;sod,~110 subject 
hereafter to be discussed), domestic races of the same 
spcdcs differ from each other ill the same manner ns, 
only in most eases in a lesser degree than, do closely
allied species of the same genus in a state of nature. T 
think tbis must be admitted, when we find that thero are 
hardly any domestic races, either amongst animals or 
plants, which have not been ranked by some competcllt 
judges as mere ,-arieties, and by other competent judges 
as the descendants of aboriginnlly distinct species. If 
any marked distinction existed betweeu domestic rnces 
and species, this source of doubt could not so perpetu
ally recur_ It has often bocll stated that domcstic rncee 
do not differ from each odler in charoctel'll of generic 
value, I tllink it could be shown that tllia statement is 
hardly correct; but naturalists differ most widely in 
determining what charncters are of generic yalue; all 
such HI.lllations being at llrescnt empirical. Moreover, 
on the view of tile origin of genem which I almll llfC
sentiy give, we have no right to expect often to mC(!t 
witll generic differences in our domesticnted productions. 

\\'hen we attempt to estimate the amount of structural 
difference betWC(!D the domestic races of the same species, 
we are soon llwolved in doubt, from not knolling whether 
they II/H'c descended from one or geveral lmrenl-apecies. 
Tills point, if it could be cleared up, would be interest
ing; if, for instance, it could be shown tlUl.t the grey-
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hound, bloodhound, terrier, spanicl, and bull-dog. which 
we all know l)ropllgate their kind 80 tnliy, were the off-
8pring or filly e.iug-le spedes, theu such facta would hal'e 
grt'ftt wl·ight in lunking WI doubt about tho immutability 
or the mallY \'ery closely allied and natural sJlOC'ies-for 
instan(,e, oflho mally f())[cs-inhauiting different I}unrtera 
of the world. 1 do not believe, us we shaH ))re8ently 
_. that all our {10{,'lI luwe deseel\ded frollt anyone 
wild Mllf'("i~; hut, in the co.se of BOrne other domestic 
rat'(. .... tlu'l\~ is prc.;umpti\'c, or c\'cn strong. ovidence in 
f'aTourofthiil ,·iew. 

It has ohm ()ecn &s'mmed that mall hM ch08Cn for 
d,.m(.,qi('Iltion animals and plank! having au extra
onliuary inherent tendeney to vary, and likewise to 
withstand di\'crso climates. I do not disputo that thCf!(l 
oop6('itit'li 111\\'0 added largely to tho \'aluo of most of 
our donl('~ti('iIl<J{1 productions; but howeould II. suvage 
posoUIJly know, wheu he first tamed all nnimul, whether 
it would vary in 8ulX'OOding gcl\eratiolls, nud whether it 
.0nM tmduro oth('r climates? l1o.s the little \'ariability 
ofilio Ill!IJ or guinea-fowl, or the small power of endumnce 
of IIannth by the rcin-deer, or of cold by the rommon 
('8mel, 11tCI'entcd their domestication? I 0011110\ doubt 
lhal ir other auima~ and 1)lants, equal ill number to 
our domt.. ... tiroted productions, and belonging to equally 
diVt'nI(l clnMc8 and countries, were tllken from II stnto 
of uatul"(', and could be made to breed for an equal 
number of grnrrnliolls under domCllticntion, they would 
Tary on 1111 nH'mgc /l.S largely a.8 tho parent ~poeil.ls of 
our exi~ting dOIUClltirlltcd productions have \,.uiod. 

Iu tho ('n...a of mOfit of our anciently dOlIleeticated 
auimal~ and planu<, T do not tllink it. is po88iblo to come 
10 any definite conclusion, whether they hlll'C dC/lC(>uded 
fnxu one or 1I(l\'ernl species. The argulllent IIlllinly 
relit"!' on by thoec who bclie\"e ill the multiple origin 
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of our domcstic animals is, that we find in the most 
ancient records, more especially on tho mouumcnUl of 
Egypt, much dh"ersity in tbe breeds; and that some of 
the breeds closely resemble, perhsp!! are identicsl with, 
those still existing. Even if this latter fact were 
found more strictly and generally truo Ulan seems 
to me to be the CASe, wh.nt does it show, but that some 
of our breeds originated there, four or RYe thousand 
years ago? But Afr. HOfner's researches luH"c ren
dered it in somc degroo probable that man sufficiently 
ciyilizoo to have manufactured pottery existed in the 
Hilley oftLe Nile thirteen or follrl€ell thousand years ago; 
and who will pretend to say bow long before these ancient 
periods, SIl.,'ages, like tll\".11>0 of Tierra del }'uego or Aus
tmlia, W}IO possess a semi-domestic dog, may not Iliwo 
existed in Egypt? 

The whole subject must, I think, remain vague; 
nev('rthelsss, 1 may, \lithout llere enwring on lilly 
details, state that, from geographical and other con
siderations, T think it highly probable that our domestic 
dogs hlll'o descended from sc\'eral wild spe<:ies. In 
regnrd to shoop and gool8 I can form no opinion, I 
should think, from facts communicated to me by U r. 
Blyth, 011 tho habits, voice, and constitution, &c" of the 
humped Indian cattlo, tllat these had descended from 
8 different aboriginal stock from our European cattle; 
and se,'ernl competent judges believe that these hitter 
have had more Ulan one wild parent. With respe<:t to 
horses, from reasons which I cannot give here, I am 
doubtfully inclined to belim'c, in opposition to seveml 
authors, that all the moos ]la"o descended from one 
\lild BtOCk. Mr. Blyth, whOllO Opi.u.iOIl, from his large 
and YlLried stores of knowledge, I should valuo more 
than that of almost anyone, thinks that all tlle breeds 
of poultry have proceeded from the common wild 
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Indian fowl (Gallus bankh'a), In regard to ducks and 
rabbits, the bree<liJ of which differ oonaidcrably from 
each other in stmcture, 1 do not doubt that they all 
ham dedCeuded from the common wild dllck and rabbit, 

'I'he doctrine of the origio of our eevem1 domestic 
ra.ces from Bel'Oral aboriginal stooka, has been carried to 
1111 absunl extreme by lOme authors. TI1CY bcliel'e that 
c,'cry race which broods tme, let the distinctiyc cha
racters be ever 80 slight., has had its wild llrototype, 
At this rate there must havo existed at least a score of 
lpcci('ll of wild cattle, 1\.8 many sliceI'> and 1J(ll'{!ral goats 
in Europe alone, and scveral el'en vl'ithin Great Britain, 
Olle author belie,'C8 that tJlere fonnerly existed in 
Great Britain eie,oen \loild species of shce)) peculiar to it! 
When we bear in mind that Britain has now llRnlIy ono 
peculiar mammal, and l~rance but few distinct from those 
of GennallY and collversely, and so with Hungar)', 
Spain, .\:c" but that each of thesc kingdoms l108BCSSCS 
8CH:rol peculiar broods of cattle, shOOI), &0., wo illllf.t 
admit that many domestic broods btwo oribrinatOO in 
Europe; for wilco('(l CQuld they have been derh°ed, 8IJ 

these IIClvcrnl countries do lIot poateSi a number of 
peculiar spccies as distillCt parent-stocks? So it is in 
India.. E,oen in tho case of the domOiltic dogs of the 
wholo world, which I fully ndmit 1I11.\°e probably de
scended from several wild spcciOiJ, I cannot. douut that 
there h63 been an immense amount of inherited ,'aria
tion, Who can belie"o that animals clOiOCly resembling 
the Italian greyhound. the bloodhound, tho bull-dog. 
or Blenheim spaniel, d:C.-80 unlike all wild Canid16 
-(l,'er existed freely in a !tale of nature? Jt has 
often been loosely said tiLat all our r806II of dogs have 
been l)roduced by the e1'Ol:l6iug of a fow aboriginal 
apociOil; but by croesing wo call get ollly forUis il\ lOme 
dl'g«lO intermediate between their parcuts; and if we 
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acoount (or our !'f'veral domestic rnces by this proec!!l!l, 
we must adm.it thfl fonner existeu<'e of the mOfit utreme 
fonna, lUI the Holian greyllound, bloodhound, b1l11-dog, 
\\:c., in the wild stole. Moreover, the IlOIk<ibility of 
making distinct rBC('8 by cl'OllSing has ])e(on greatly ex· 
aggerated. There can be no doubt that" I"Bre may be 
modified by oecagional CI"08iiet!, if aided by the carcl'ul 
aelectioD of thoee indi,·idual mongrel", "II'hich 11I"e!I('ut any 
detlired character; but that a J'tI.C(' could be oblained 
nearly intennediate between two utremely different 
nI('Cjj or 6pe(lcic~, I oon hardly believe. Rir J. Sebrigbt 
expre8:!ly experimenti8ed for this object, and fniled. The 
ofl;,pring from the first CI'068 between two pure breeds 
is tolerably and IJOmctimes (as [ IIM'e found with 
)igeoll8) extremely nnifonn. and everything III.'ems lIimple 
cnongh; but lfhen t1lC8(l mongrel8 are el'08lled one with 
fillother (or 8('H'ral gcnerations, hardly two or them "'ill 
be alike, and thon tho extreme difficulty, or rather utter 
1Iopele88llest', of the task becomes apparent. Certainly, 
n breed intermediate between tiro t'tr1J dutinct breeds 
could not bE> got without utrcmc eure and long-con. 
tinuffi IICI~tion; nor can 1 find a lingle ease Oil record 
oC a IJCnnanent f8('6 hAving been thus formed. 

OR tl~ Brmh of ilk! lJomutic P(q_.-Bclieving 
thut it is alwfl.yB beet to study IJOme llpecial group. I 
hare, after deliberation. taken lip domestic Iligeoll8. 
1 ha'·e kept evcry breed which 1 could Imrcho.se or 
obtain, and haxe been IDOfit kiudly (MouTed with 
Ilkir\ll from &everal quarters of the world, more urpe
cially by the Hem, W. Elliot from Imlia, and by the 
Hon. C. :Murray from Persia. Many treat~ in dif· 
ferent IIIDguagca hf\.l·c bet>n Ilublished on pigeons. and 
IIOme of them are ,·cry important, as being of con· 
siderable antiquity. I 1Ia,"e o.seociat('(I , witJl fIC,·eral 
eminent funciers, und 1111\"6 been permitted to join two 
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of tllO Loildon Pigoon Clubs. 'I'he diversity of tho 
breeds is !tOruething a&tollishiug. Compare the Englillh 
carrier and tho Ihort-faced tumbler. and 8Ce tlle won
derful diffcrence ill their beaks, entailing ooJTeSponding 
diflerellces ill their skulls. '1'be carrier, more especially 
the malo bird, is also remarkable from tho wonderful 
denlollment of tho carunculated skin about the head, 
and thill is accompanied by greatly elongated eyelids. 
\ery largo Oll:tenml orifl~ to the lI08trils, and a wide 
gape of moutll. i'he short-faced tumbler hM a beak 
in outline almost like that of a flnch j and the common 
tumbler h.(1.9 the f!iub"Ulnr and strictly inherited habit of 
flying at a great Ileight in ncompact flock. and tnmbling 
in tlle air head o"er heels. 'J'he nUit liJ a bird of great 
aize, with long, IIIMSivo beak and IlIrge feet j some of 
the sub-brcedii of runts han) very IOllg neeks, oOlerl! very 
long wiuJ;ll and tai ls. others singularly short tail& The 
barb is allied to the carrier, but, instead of a \'cry IOllg 
beak. hnf! a very short and very brood one. Tho pouter 
has a much elongated body. wings. and legs; and its 
enonnoualy del-eloped crop. which it gloriee ill inflating. 
may well oxcite lUIlollliJhment alld even laughter. The 
turbit h3ll a \'ery short and conical beak, with a line of 
re,'ell!Cd featherl! down tlle breast j and it has the habi~ 
of continually expanding slightly the upfM:lr part of the 
Q'8O]lhagus. The Jaoobin has tho featherll 80 much 
re,·erscd along tho bock of the neck that they fonn 
• hood, and it bas, proportionally to it.! size. milch 
elongated wing and tail fcathers. 'J'bo trumpeter and 
laugher. as their namee eXllre88, utter a very different 
coo from the other breeds. The fantail 11M thirty or 
even forty ta.il-fentlu~rII, ill8tcad of twelve or fourteen, 
the Dormalnumber in all memberll of the great pigeon 
family; aud theae featherll are kept CJ.:pandcd, and are 
carried so erect that in good birds the hc.d and tail 
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tourh; the oil-gland ill quite ahortro. i='en!ltll other 
leM distinct breeds might 11I1\'e been specifle<1. 

In tbA ueletoUJI of the 86ve",1 breed!, the develop
ment of the hones of the face in l('ogth and brerulth and 
cnrmlnre Jiffers enonnoMly. The shalli:', u well as 
lho breadth nnd length of the "'lIIU8 of the lower jaw, 
vnrietl ill ft highly reruarkau!e mannor. ~'he D1uubor of 
the caudal find flRCn\l veriebrro "nr)' ; f18 dOOR tho nl\lllber 
of tho ribs, togother with their relative breadth and the 
prewnco of pl'OCM!!C8. 1110 sito flud shapo of tbo 
apertures in the sternum fire highly nriahle; 80 ill the 
df'S!"OO of dh-ergence and relatil-e lito of the two &rIllII of 
tho furcula. The proportional width of the gape of mouth, 
tile IJroporiioDal length of the eyelids, of the orifice of 
tho nostrils, of the tongue (not always in Btrict colTCla
tion with the length of beak), the size of the crop and 
of tho upper part of the Cl:!8Ollhagus; tho development 
and lloortiOll or tile oil.gland; tho number oftllo ]Jrimary 
wing a1l() caudal feathers; tho relativo length of wing 
and tail to each other and to the body; the re1ath'e 
length of leg and of the fcct; the number of 8Cutollw 
00 the toes, the development of skill between tho tooe, 
are all points ofBtrncture which o.ro variable. The period 
at ",bich tIle perfect plumage is acquired "aries, 811 does 
the stale of the d01l'll with which the uesiling birds are 
clothed when hatched The IIhape and size or the eggs 
vary. The manner of flight differ!! remArkably; as does 
ill 80me breeds ilie "oice and Wsl108ilion. Lastly, in 
certain breeds, ilie males and females havo come to 
diOer to I~ slight degree from each othor. 

Altogether at IOflSt a score of IJigooUJI might be 
clioseu, which if sbown to an ornithologist, ami he were 
told that thoy were wild birds, would certailliy, I think, 
be ranked by hlm f18 weU-definoo speciea. Moreover, 
I do not believe that any omithologiet would p1aoo 
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tbe l:nglish carrier, tile short·faced tumbler, the runl, 
the bo.rb, pouter, Blld fantail in the lIame £eIlUll; more 
ef!pecially M in each of these breeds several tru1y. 
inherited 8ub-breeds, or species M lie might have called 
th('m, could be shown him. 

Grent as tho differences are between tho broods of 
pigeons, r /lin fully COIi,-inced that tllO common opinion of 
natumlists is correct, namely, that nil luwc descended 
from tho rock.pigeon (Columba Ihia), ineludiug under 
lhla tenn several googmphical mces or sub-spoci08, which 
differ from each other ill the most trifling rcepecta. Al! 
~\"cml or tJlO reasous which haye led mo to thie belief 
are in some degree applicable in other C8JJC8, r will hero 
briefly give them. If the several breeds are not "ariclies, 
and luwe not Ilrot'OOded from the rock.pigeon, tiler mU!lt 
ha,'c dC8Cendcd from at least 8m'en or eight aborigillal 
stocke i for it is impossible to mako tho present domestic 
breeds by tllo CI"OS8.ing of any lesser \lumber: bow, for 
jIl!jlancc, could a pOliter be produced by eroesing two 
breed.!! lII11e98 ono of tllO parenHtock8 po88OfJ800 ilie 
characteristic enonnous crop? The supposed aboriginal 
IItocks fnuBt all ha,"o been rock.pigoone, that i~, not 
breOOing or willingly )X'rching on trea But besides 
C. li'fia, with ita googrnphica1 81lb-tfpeeics, only two or 
three other 8peciCS of rock· pigeons are known; liDd these 
ha'fe not 81\y or the characters of the domestic breeds. 
Hf'nce tho supposed aboriginal stocks must either still 
m.b!t in the countries where they were originally dOIlle&
ticat~, and yet be unknown to ornithologists; and this, 
ootlllidering their sizo, lll!.bits, and remarkable characters, 
Il00II1II '"ery imlJrobable j or they must have become 
es:tinct ill tho wild slate. But birds breeding on IJreci
piooR, and good fliers, are unlikely to be exterminated j 

and the common rock'lligeon, which hM tho eame habits 
with the dom08tic breeds, bas not been exterminAted 
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c\'en Oil 1Je\'ernl of tbe smaller British islets, or on tile 

shores of the i'llediterranean. Hence the supposed ex
termination of 80 many species having similar habits 
with the rock.pigeon seems to me a very rash tlBSlUnp

tioll. lI[orcO\'cr, tho several abon)-Ilamod domesticated 
brreda havo been transported to all parts of tho world, 
and, therefore, some of them must have been carried 
back again into their native country; but not one has 
ever become wild or feml, though tho dovecot-pigeon, 
which is the rock.pigeon in a w~ry slightly altered state, 
liM become fernl ill several places. Again, all recent 
experience shows thnt it is most difficult to get any wild 
animal to breed froely under domestication j yet 011 the 
hypotlleSs of the multiple origin of our pigeons, it must 
be assumed that at least SC\'cn or eight species were 80 

thoroughly domesticated ill ancient times by half-civi· 
li~ed man, fI.;! to be quite prolific under confinement. 

Au argnment, as it seems to me, of great weigllt, and 
81lplicable in se\'eral other cases, is, tlmt the above
specified breeds, though agreeing generally in constitu
tion, habits, voiee, colouring, and iu most parts of their 
structure, with tho wild rook-pigeon, yet are certainly 
highly abnormal in other parts of their stmeture: we 
may look in vain throughout the whole great family of 
Columbidre for a beak like that of tIle English carrier, 
or that of the short-faced tumbler, or barb j for reversed 
feathers like those of the jacobin j for a crop like that 
of the pouter j for wil-feathers like those of tIle fantail. 
Hence it must be llAAumoo not only that half-cil'ilizcd 
man Sllcceeded in thoroughly domesticating several 
species, but that he intentionally or by chance picked 
out extraordinarily abnormal speeie8 j alld further, th.at 
thC86 "ery species have siuce all become extiJlct or un
known, So many strange contingencies seem to me 
improbable in the higheat degree, 
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Some fft('t8 in regan! to tho colouring or pigron8 
well desen'o coW!ideratiou, The roek.pigroll i8 of a 
slaty.bhw, and has a white ruml) (tile Indian 1lUb
speeics, C, int('nnedia of Strickland, having it bluish) ; 
tho tail has a tenninal dark bor, with the ~ of the 
outer {ealhen extcmally edged with wllite; the wiuga 
bavc two blook ban; !lOme scmi..dOlnCfltic brcOOB and 
some apparently truly wild breeds have, bcfIidCfl the 
two blft('k bars, the wings chequered witll blaek. ThC80 
IIfll-eral marks do not oocnr together in any other species 
or the whole family, Now, in en!ry one of the domestic 
b~ taking tllOf'Ollghly well·bn.'d birds. all the abe,'e 
nuu-b, even to the white edging of the outer tail· 
f{'Others. 8Omctini0ll concur perfectly dc\·eiop«1. :aroro-
O\'cr, wben two birds belonging to two distinct breeds 
are cl'088ed, neitJlcr of which is blue or 111'-8 any of the 
abov~specified marks, the mongrel off .. pring are very 
apt suddcnly to acquire these chamden; for instance, 
1 crofl8ed 80010 uniformly whito fantails with some 
uniformly black barbs, and tlICy llroduced mottled 
brown and black birds; these I ngain crossed togetJler, 
and one grandchild of the pure white fantail and pure 
black barb was of as beautiful a blue colour, "dtb the 
.-bite rump, double black wing.bar, Md barred and 
white-edged tail.fCtlothcrs, aa any wild rock.pigeon! We 
can uliderstMd these facta, on the welJ·lmOIl"Il principle 
of revcniOIl to ancestral characters, if all tho domCtltie 
Lreros have dC!!CCDded from tile roek.pigeoll, But if 
we (Ieny tilis, we must make one of t]le two following 
highly improbablo 8ullpositions. Either, firstly, tlult 1111 
tho BO,"eml imagiued aboriginal stocks were colollred. 
and marked like the rock.pigeon, nlthough 110 other 
existing spcciee is thu8 coloured and UlllTked, 80 that in 
each separa.16 breed there might be a teudency to re,'ort. 
to the \"ery samo colours IUld IDIlT).ings. Or, secondly. 

o 
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that each breed, ewn the purest, htu! within a dozen or, 
at most, v;ithin a BOOm of generations, been erossed by 
the rock-pigeon: I say within a dozen or twenty genera.
t ions, for we know of 110 fact CQnntenaneing the belief 
that the child eyer reverts to !lOme one ancestor, removed 
by a greater number of generations. In a brood whieh 
bas been crossed only once with !lOme distinct breed, the 
tendency to rCl'ersion to any character derived from such 
cross will naturally become less and less, as ill each sue
cooding generation there will be less of the foreign blood; 
but when there h811 been 110 cross with a distinct brood, 
and thero is a tendency in both parenta to revert to a 
character, which has been lost during some former gene
ration, this tendency, for all iliat we can sec to the 
contrary, may be transmitted undiminished for an indefi
nite numoor of generations. These two distinct cascs are 
oJWn confounded in treatises on iuherimnoo. 

Lastly, the llybrids or mongrels from between a1l the 
domestic breeds of pigeons are perfectly fertile. I can 
state this from my own obsenations, purposely made 
on the m08t distinct breeds. Now, it is difficnlt, per
haps impossible, to bring forward one case of the hybrid 
oifslHiog of two animals clearly dutinct being themselves 
perfectly fertile. Some anthors belieYe that long-oon_ 
t inued domestication eliminates this strong tendency to 
sterility: from the hiswry of ilia dog I think there is 
some p1'Ooobility in th is hypothesis, if applied to species 
closely related together, though it is unsupported by 0. 

single experiment. But to extend the hypothesis 80 

far as to supp066 that species, aboriginally aa distinct 
aa carriers, tumblers, pouters, and fantaiL! now are, 
should yield oJISpring perfectly fertile, inUr u, BCeIll8 to 
me rash in the extreme. 

F rom th~ several reasons, namely, tlle improbability 
of man having fonnerly got seven or eight BUpp08ed 
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speeiCil of pigooUII to breed freely under domestication; 
these StIPlJOll(.'(! species being quito unkuown in a wild 
state, and their becoming nowhere feral; these llpecies 
hMing ,'cry abnonnal characten in oortnin ree:peeu, aa 
compared with all othel:' Colnmbidre, though IJO like in 
most other reepc<:ts to the rock.pigeoll; tht) blue colour 
and larions marks occasionally fllll>efU'ing ill all the 
breeds, both when kellt pure and whell CI'OfIiIOd; the 
mongrel offspring being perfectly fertile ;-from the80 
8(>'-eral reasons, taken together, I CA;lI foci no doubt that 
all our domestic breeds have dll8Cendod from the Ca
lumba li,'ia with its geographical suh-f!peciC& 

In (a,'our or thill ,-jew, I may add. firstly, that C_ liria, 
or the rook'pigeon, haa been found capable of dometrtica
tion in Europe fUld in India; and that it agJ'C(lfl ill habits 
and in a grent uumOOr of points of structure with all 
the domCfltio broods. Secondly, although all Engli.m 
carrier or ellOrt-fnoed tumbler diffen immcll80ly ill cer. 
tain chaNieten from the rock.pigoon, yet by comparing 
the 8O,-eI'81 llUb-broods of these broods, more espocially 
tlulllO brought from disto.nt countries, we can make an 
almost perfoct tenet! between the c:drcmce of structure_ 
Thirdly, th086 characters which are mainly distinctive of 
each breed, for ill/rtance the wattle fUld length of beak 
of Ihe carrier, the s1lortnet!8 of that of the tumbler, aud 
tho uumber of ta.i1-fMthere in the fanttlil, are in each 
breed eminently "ariable; and the explanation of th.is 
fact will be obvious wben we come to treat of 8CIectiOIl. 
Fourthly, pigeolls bare boon watched, Rnd tended with 
the utmost eRre, aud loyoo by mRny people_ 1'hey h",-o 
been domcetiCllt.ed for thoWl8uds of ycan ill sc"eral 
qnartertl of tllo world; the efU'liost known record of 
ri~U8 ill in the fifth ~tian dynasty, about 3000 B.C" 

as 'lfllll pointed out to me by ProfOB8Or .Lepsius; but 
Mr, Birch informs me that pigeom are given in a bill 
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of faro in tho l)rovious dpuurty. In tho time of the 
Romans, lIS we hear from P liny, immense l)rices were 
gi,'en for pigeons; "nay, they nre come to this pass, that 
they can reckon up their pedigree aud race." Pigeons 
were much 'failled by Akbc.r Khan in I ndia, nbout the 
year 1600; never 1CS9 than 20,000 pigeons were taken 
with tbe oourt. "'I'he monarchs of Inm and Turan sent 
him some yery rare birds;" and, continuos the courtly 
historian, " nis Majesty by cl'08Sing tho breeds, whicb 
method Wlls never practised before, has improved them 
astonishingly." About this SIImo period tho D utch were 
as eager about I)igeons as were the old Uomans. Tho 
paramount importance of these considerations in ex
plaining tbe immenso amount of variation which I)igeons 
have lUldergone, will be ob"ious when we treat of Selec
tion. We shall then, also, see how it ie that tile breeds 
80 often have 0. somewlmt monstrous characicr. It is 
also a most fa"ourablo circumstance for tl10 production 
of distinct breeds, tlUlt male and female pigeons can be 
easily mated for lifo; and thus different breeds can be 
kept together in the same aviary. 

I havo discussed the probo.ble origin of domestic 
pigeons at !lOme, yet quite insufticient, length; becnuso 
when I first kept I)igoons and watched the sel'eral kinds, 
l..-nowing well how tnlO they bred, I felt fully IIil much 
difficulty in belioving thai they could ever have descended 
from a common parent, as any llaturalist could in coming 
to a similar conclusion in regard to tbe many species of 
finches, or otllcr large group!! of birds, in nature. Ono 
cireumstance IlllS struck mo milch; namely, that all 
thc breeders of the various domestic animals and tb t' 
cultivators of lllsnts, with whom I have evcr oo\l \'crscd, 
or whose treatises I have read, are firmly convinced 
that the severol broods to wllieh each has atteuded, are 
descended from flO mally aboriginally distinct species. 
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Ask, as I htwe asked, a celebrated raiser of Hcreford 
cattle, whether his cattle might not have dCIICCnded 
Crom long-horns, and he will laugh you to 1ICOrn. I 
OO"e Ilo\"er mct II pigeon, or poultry, Or duck, or 
rabbit funcier, who W68 not fully oom'inood that each 
main breed WNl dcscended from a distinct IIpccics. V IIll 
Mons, in his treatisc on poars lind apples, shows how 
utterly 110 (lisbelievCll tlillt tIle 8O\'cral lJOrta, for instance 
a Hibston-Ilippiu or Codliu-apple, could e,'er have lito

ceOOed from the seeds of the 8IIme t~, InnulIlcrable 
other cumplOll could be given. 'L'he C:lplrulation. I 
think, is simll\e: from long--eoutinued study thoy IU"O 

strongly imlll"C8l!led with the differ0nee8 between the 
sc\'cral C8OO8 j and though they well know that each 
race nriea IIliglltiy, for they win thcir llrizes by select
ing such slight differences. yet tlley ib"tlore all g<llleral 
Argumcnts, nnd refusc to sum up in their minda slight 
diffcrence8 lu.'culOulnted during many IlUccC88ivo genera
tions.. Uay not those nnturalists WIIO, knowing far lCSII 
of the laws of in.heritance than doee the breeder, and 
knowing 110 more than he dQe$ of tIle intermediate links 
in the long linea of deecent, yet admit that many of our 
domestic C8OO8 have deaccnded from the 88.me parenta
may tlley llOt learn a lesson of caution, when tboy de
ride the idea of species in a state or nature being Iinee1 
descendants of othcr species? 

&ltctiOll,-Lct UB now briefly oonsider tlle 8lcJlll by 
which domestio rneetI mwe been produced, either from 
one or from 8e,'crnl allied species. Some little elfect may, 
perllllp8, be ntlributed to the direct action of tho CJrternnl 
I'OnditiOIlB of life, nnd some little to hnbit j but he would 
00 a bold mnu who would account by such agencies for 
the diif(:fCllC('jJ of a dray aud roee hol"9O, a greyhound 
.00 bloodllOlUld, II. camer and tumbler pigoolL One or 
the IDOI5t remarkable fcature8 in our domesticated rneetI 
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is that we !lee in them adaptation, not indeed to tbe 
animal'. or plant'. own good. but to man's uae or fancy. 
Somc nriatiou8 useful to him luwe probably arisen 
suddenly, or by one step; many botanists, for instance. 
bclicyc that the fuller's teaile, with its hooks, which 
cannot be ri\-alled by sny mecllanical eontrirance, is 
only n \'nnety of the wild DipsncU8; lind this amount of 
ellCUlge may iuwe suddenly flrisen in a soodling. So it 
baa: probRbly been with the turnspit dog; flud Ulis is 
known to ha\'e been the caee with tho aneon sheep. But 
when 'We oomlJ8te the dray.horse alld raee-hol'8e, the 
dromedary Rnd camel, the "ariOll8 breeds or sheep fitted 
dOler for eDlth'ated land or mountain pe.sture, with the 
wool of onc breed good for ono purpoeo. and that of 
another bl'e(!d for Rnother pU'l.Xl8e; wllcn we COlDpare 
tho many breeds of dogs. each good for man in very 
different ways; 'When wo compare tho gnme-cock, so 
pertinacious in battle, with other breeds 80 little quarrel. 
some, with" everlasting !nyers" which never desire to 
sit, and with the bantam 80 small and elegant; when 
wo eomjJ8l'O the host of agricultural, culinary, orchard, 
and flower-garden races or plants, most UlIE!ful t(l man at 
different IICUOns and for different purpoecs, or 110 beau· 
tirul in his eyes, we must, I tilink, look furUler than w 
mCl"C \'Ilriahiiity, We cannot BlillpoMl that all the breeds 
were Buddcn!y produced as perfect and as useful ILfl we 
1I0W ICe them; indeed, in lI(l\'eml casce, we know that 
this has not been their history. The key is mlm's power 
ofnCCllmulati\'e seloction: natnl'Ob-in'6!J1lccessi\'e\'aria. 
tiOIlB; lIlall adds them up in certain directioUfJ useful to 
him. III thi8 llelllle he may be said to make for himself 
llM'ful breeds. 

The great power of this princillie (If l!Icloction is not 
hypothetical. It iB certaill lliat II(lveml (If our eminent 
breedcrs have. even within a singlc lifetime, modified to 
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n. large extent some breeds of cattle and shoop. lu 
order fully to realise what tbey have dono, it is nhnoet 
neceeenry to ruW several of the many treatiees dC"oted 
to tllia trubject, and to inspect the animaJa. Dree<len 
habitually speak of an animal's organisation 88 acme
thing quite plastic, which they can model almost as they 
pleM(>. I f I had spaoo 1 could quote numcl'Ous l>fll!Bllge8 
to tllia effect from highly competent authorities. Youatt, 
who was probably better acquainted with the works of 
agriculturists thall almoat. any other indi,idual, aud who 
1f/LB himself a very good judge of au animal, speakJJ of 
the princilJie of selection as "tlmt which enublce the 
agriculturist, not only to modify the charnc1€r of his 
;IQCk, but to chango it altogether. I t is tile magician's 
wand, by mC8lIS of which he may summon into life what· 
cloer form and mould he pll!8l!e8." Lord Somenome, 
sp('8king of what breeders haxe done for sheep, .ya;
''It would seem nil if tliey had chalked out upon a waJl 
a form l)Crfect in it&(llC, and then had gil'on it existence." 
11mt moat. skilful breeder, Sir Jolm Scbrigbt, used to 
fl8Y, with respect to pigeons., that "he would )JnxlUC6 

any given feather in three years, but it would take him 
Iix years to obtain head and beak." In Saxony tbe im
portance of the )lrinciple of selection in regard to merino 
sheep is 80 fully rooognised, tlmt mell follow it as II. 

trade; the shoop are placed on a table and are studied, 
like a picture by a oonnoisseurj tlua is done three times 
at intuvsls of monthI!, and tlie shoop are each time 
marked and classed, 80 that the ,>ery best may ultimately 
be aclected for brooding. 

What English broodCl'9 JIQ.ve nctunUy cffected is 
prol°ed by the eoonnoU8 prices giren for animals with a 
good pedigree; and theee hal'6 now \.Jeen exported to 
almOl!t 61"ery quarter or the l'rorlcl The imprcn'emcnt is 
by no mean8 generally due to crossing different breeds; 
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all tho best breeders are strongly op(XlllCd to this prac
tico, except sometimes amongst. cloecly allied 8ub-breeds. 
And wheu a Crotf!; has been made, tllo clO8Cf!t lIC.lootion is 
farmoreindispen!!8ble even tha1l in onlinarycases. If 
IlCloction colisisted merely in IlCpRratiug (lOme very dis
tinct nl.riety, and brrodillg from it, tho Ilrinciplo would 
be so obvious lUI hanlly to be worth notice i but its im
port.o.nco consists in tho great efl:bct jll'oduccd by the 
aL'Cllmliiation in one direction, during 8ucccssh'o gene
mOons. of differenocs abllolutcly inappreciablo by an 
unoducntcd eys-differeuCCII which I for one ha\'e vainly 
attcmpted to appreciate. Not ene man in a thO\li<8.nd 
1l.f18 accuracy of eye and jndgmellt sufficient to becomo 
all. emiuent breeder. If gifted with thcee qualities, and 
ho studies hill subject for years, and de,-ol.ctl his lifetime 
to it with indomitable per86'-eroncc, ho will succeed, and 
mlly mako great impro,'ementB i if he waute any of these 
qllRlities, he will ll.88uredly fnil. ]~cw would readily 
OOlio,'o in tllo unturul eo.pacity and years of llroctioo 
rO<luiaito to become evell 0. skilfuilligeou.fullcier, 

'l'ho SIlme principles are followed by horticulturuts i 
but the ,·arlatioll.ll are here ofteu more abrupt. No Olle 
BUPl)(l8C$ that our choicest productions II/we been pro
duced by a single variation from the aboriginal stock, 
WelUu-O]lroofs that this is not 80 in aomocasell, in which 
exact records have been kellt i thus, to give a '-ery 
trilling inlJtancc, the steadily.inercasing size of the eom
mou b'OOlleberry may be quoted. We IIC6 au astonishing 
improyemcnt in maoy florists' flowers, whclI the flowers of 
tho llrctl(Jllt day arc comparod with drawings made only 
twenty or thirty years ago, Whon a race or ptRlIts is 
Ollce llretty well established, the 8eed-misl!rs do 1I0t piek 
out tho best plauts, but merely go over their aeed·beds, 
ami ]lull up the "rogues," as tJley call tho plallts that 
do,-ilIte rrom the proper rialldn.rd, With animals this 

____ "-~teWorkofCharle5;Darwlll ..II'le 



METHODICAL SELECTlOX, 33 

kiud of III!lection i.s, in fact, also followed i for hanlly any 
one ill 110 earelCi18 88 to allow hill worst animals to breed, 

LI regard to plants, there ill another mean! of obecrv
ing the I\CCUffiulatcd cffccts of aclection-namely, by 
comparing the di,'crsity of flowers in tho different vane
ties of the same species ill the flower-garden j the di\'crsity 
of loon!!!, pod!!, or tu~ or whate,'er po.rt ia valued, in 
tbe kitt'hen-garden, ill coDlparnon with the floTt"en of the 
tame varieties j and the dh'erlJity of fruit of tIle same 
lpeciell ill the orchard, ill compruuon with the lea\"eII and 
flowers of the sarnO set of varieties. Boo how different 
tho Ica\'cs of Ole cabooge arc, and how extremely aliko 
the flowel1l j how unlike the flowers of the hoorUcMe are, 
and how alike the lea\"cs j how much the fruit of the 
different kinds of gooeeberries differ in size, colour, IIhape, 
and hairiness, and yet the floTt'en present ,'cry alight 
diffcrenC(ltl. It is not. that the \'anetietl which differ 
largely in some 0110 point do not differ at all ill other 
JlOints j this is hardly {l\'cr, perhaps never, the case" 
'J.'he lo.w8 of correlation of growth, tho imporlance of 
","b.ich sbouJd ne\'cr be o\'erlooked, will cnauro some dif
fcrenOOI j hilt., 88 a geneml rule, I cannot doubt. that 
the continued &election of slight \'ariaOOIlllt eithe r in the 
lea\'f'II, the flowers, or the fruit, w:iJ1 produce roct!8 

differing from each other chiefly in these ehal"3Cters. 
It may be objected that the prmcillie of selection h88 

been reduced to methodical pmcti<.oe for IICnrccly 1U0re 
than throo-quarters of a century j it h88 certainly boon 
more attended to of lale ycars. and many lreat..iae6 hl\l'e 
been published 011 the IJUbjcet j and the retlult., 1 may 
add, h411 boon, in a oorTUlllOnding degroo, r8IJid and 
imlJOrtant. But it is ,'cry far from true that the prill' 
cirle is a modem dil!OO\'ery, I could gil'o 81:weral refer
enoos to the full acknowledgment of tho i.mportanoo of 
the principle in workll of high antiquity, LI nlde and 

oS 
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barbarous period!! of English history choice animals were 
often imported, £1nd laws were pastlOII to prevent their 
exportation: the destnlction of horses under R certain 
size WII8 ordered, £1lld this may be compared to the 
"roguing" of planu by nurserymen. Tho principle of 
selection 1 find di.;tinctly given in Rn ancient Chinese 
encyclopredia. Explicit rules are laid dowlI by fIOme of 
tho Homan classical writers. From p8Si!tlg08 in Genesis, 
it is clear that tho oolour of domestio animaia was at that 
early period attcndod to. Savage;! now aomotimet! cross 
their dogs witl l wild canino animals, to impro"e tile 
breed, and thoy formerly did 80, 88 is attCirtod by pailsages 
in Pliny. l'he savages in South Africa match their 
draught cattle by colour, as do BOrne of the Esquimaw: 
their teams of dogs. Livingstone shows how much good 
dom~ic breeds arc vwued by tbe negrooa of the in
terior of Airica who 111"'0 not lIS8OCiatOO with Europeans. 
Somo of these fo.cu do not show actual selection, but 
thoy show that tho brooding of domestic animaia was 
carefully attendod to in ancient times, and is now 
auendod to by tho lowcst savages. It would, iudeed, 
have been a strange fact, had attention not boon IJaid to 
breeding, for tile inheritance of good and bed qualitics is 
1I00b,·ious. 

At ilie present time, eminent broeclel'8 try by me
thodical selectiou, with R distinct object in view, to make 
a new strain or lu~brood, superior to anything existing 
iu fllo oountry. But, for our purpose, 0. kind of Selec
tion, which may be ealle<l UnoollilCious,8lld which resuJ.u 
from every oue trying to i)()8il!lS8 and breed from the be..-t 
indh'idual animals. iB more important. Thus, a mall 
who illtcnda keeping poill1enl naturally triOll to get as 
good dogs as ho oon, and af'tcnnuda broOOa from his 011''11 

best dogs, but he haa no wish or expectation of per
manently altering the breed. NC"erthelC68 1 cannot 
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doubt that this process, continued during centurie8, 
1I"0uld imlll'OV6 ftnd modify any breed, in the 88me way 
811 Bakewell, Collins, &c., by this ,'ery IllUne Pl'OOO88, 
only carried on more methodically, did greatly modify, 
e,'en during their ol\"n lifetimes, tIle fonl18 ftud qualiti~ 
of their catOe. Slow and inBeOBiblo elulIlgeB of this 
kind could no,'er be recognised mllese actual measure. 
menta or careful drawing!! of tho breeds ill queetion 
bad boon InndO long ago, which might serve· for com
parison. ]n 80me C88eiIt however, unchanged or but 
little changed individuals of the same breed Inay be fOUlld 
in Ie. civili.ted. districts, where the brood h88 been less 
lmlll'O'·od. There is re&.8On to believe that King Charles's 
spaniel has boon unconsciously modified to a large extent 
since the tiult~of that monarch. Some h-ighly competent 
autborities 8l'6coU\'inced that thesettor i8 diroMly dorin!<1 
from the sjJeniel, and has Ilrobably been slowly altered 
from it. It is knowu that the English pointer has been 
greatly changed within the last century, and in this 
case tIle chango hll8, it is believed, boon chiefly effected 
by CI"OIIIe8 with the fox-hound; but what OODcelTI!l us 
is, tl18t the change baa been effected uuooll8Oiol1!1ly and 
gradually, and yet 80 effectually, that, though the old 
Spanish pointer certain1y came from Spain. Mr. BorT01l' 
bas not 8C(!Il, as1 am informed by him, any native dog 
in Spain like our pointer. 

By a similar procellll of selection, sud by careful trom
ing, the wbolo body of English racebol'8C8 h.ave como to 
surpas8 iu fleetness snd gjze tho pareut Arab stock,80 
that tho latter, by tho regulatiolls for tho Goodwood Races, 
fU'6 fa"oured in tho weights thoy carry. Lon! Spencer 
and oUwn ha"o SIIOWD how tho cattle of England l18vo 
increased ill woight and in early maturity, comJlRred with 
tho stock fonnerly kept in this country. Dy comparing 
tbe accounts gh-en in old pigeon treetiae8 of carriei'll 
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and tumblel"'!! v;ith these broods 8.8 now existing in 
Brit.ain, India, and p~ we can, I think, clearly t.rnce 

the st&f.>te through which they have ioseDlliLly IlMSOO, 
and come to differ IJO greatly from the rock-pigeon. 

Yountt gin'll au excellent iUustmtion of tho effoots of 
Ito CO\ll"'!lO of selection, which may be considered as un
coruJciously foUolI·ad. in eo far that the breedel"'!! could 
neVtlr hal'o expeetod or even hal'O \l\ished to have pro
duced tho result which eUllued-llIlrnely, the prodllction 
of two (liatillctst.min& 'l'hotwofl0c:k8 ofLeiOOlltereheep 
kept by Mr. Buckley find Mr,llutgo8!.aB Mr. Yountt re
marla!, .. ha.e boon purely bred from the originalSlock of 
l&. Bakoll'ell for up\I\'ards of Hfty yoors. There is not Ito 

suspicion existing in tho mind of any ono at all ac
quaiuted with the subject timt tho owner of either of 
them has dOl'iated in ally one instance from ule llUre 
blood of lIr. Bakewell's Dock, and yet tho difference 
between the sheep ~8Bed by these two b..::utlemcn is 
110 great that they havo tho appearance of being quito 
dilJereut"MetiC:II," 

H there erist 8a'-ages 80 barbarous 1\8 ne,'er to think 
of the inherited charnetcr of tho offspring of their 
dOIUOiltic nuimallJ, yet anyone n!limnl particularly ueeful 
to them, for any special purpo8(', would 1>6 carefully 
presened during falllines aud other accidents, to lI'hich 
8!""Sgt!8 are 80 liable. and sucb choice animals would UIDS 
generally leave more offspring tlmll tho inferior oues; 
110 tlmt in tim. CQ.9O tllere would be a kind of uncon
ecious selection guing on, We 800 the valuo aet on 
animals even by the barbariaDli of 'rierra del .Fuego, by 
their killing and do"\"Ouring their old women, in times of 
dearth, 8.8 of IC!ll value tban their dogs. 

In plants tho salnO gradual pfOOOi!ij of improvement, 
ulrough the occasionnl pn!8ef"atioll of tho best indi
"iduaI., whether or not sufficiently distinct to be ranked 
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at their first appearance EI8 distinct ,·arictil'6, and whether 
or not two or 1ll0r(J SIJoeCics or rncl'6 hfwo OOoome 
blended togetlu!cr by croesing, may plainly be reeognirted 
in tile increft!lC(l size and beauty which we now sec in the 
,"""rietice of tile 1II,>tuuease, 1'08C, pe.lart,,,,nium, dahlia, and 
other plants., when compared with tho older nrietica or 
with their paront-st.ocks. No one would ever expect to 
get a firs~rnte heart.sense or oolllia from the seed of II. 

wild 11laut. No ono would expect to rniso a first-rotc 
melting pear from the seed of the wild pear, though 
he might 8UCC00(1 front a poor aeedling growing wild, 
if' it had como from a garden-atock. ']lle pear, though 
eultinlted in clll88ieal times, appeal'!l, from Pliny's do
acril1tion, to luwo been a fruit of y(~ry inferior quality. 
I haveaeeil greatsurllrlsc exprcsaed in horticullural works 
at the wondlrlul skill of gardcnCf1I, in ha,-ing produced 
such splendid results from such poor materitlls; Lut the 
art, I cannot doubt, hM been simple, and, as (ar as the 
final result is concerned, hIlS been followed almost. un
collaciously. It hlllJ consisted in alwaY'S culti,·ating the 
bcetknownvariety,lIOwing itJIlIC(.'(is,8.Ud, when a Blightly 
better ,oariety ha.e chanced to appear, IIClecting it, and 
so onwards:. Bnt tho gardeners of tlie classical period, 
who cultivated the best pear they could procure, uc\-er 
thougllt what splcndid fruit we should eat j tllOUgh we 
owe our excellent fruit, in 80me small degree, to their 
having naturally ch08en and llrc8Cn·oo the best varictiea 
tlley could anywhere fiud. 

A large alliount of change ill our cuitil'8tOO III ants, 
tlms slowly and ullcollscious1y accumulntcd, explains, lUI 

I bclioye, the well-known fact, that in a VlUlt number or 
ca&C!I we cannot recognise, and tllc.refore do not kllOW, 

the wild parc.nt-&tocks of tile pltlnta which ba\'e been 
longest culti'l"ated in our Hower and kitchen gardens. 
H it has taken centuries or tbou..sands of yeilr$ to iml1ro\·e 
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or modifymoatof our plnutsup to their present standard 
of uaefwuetlS to mtlD, we can understand how it is that. 
neither Australia, the Cape of Good Hope, nor IIny other 
region inhabited by quito uuci,·ilisod man, has afforded WI 

a single plant worth culture. I t is not that those coun· 
trios, 80 rich in spooice, do not by a strange chance po!l8CII8 

the aborigina1 stocks of any useful plants, till! that the 
nati,'c pl/l.lltll have not been imprcwed by continued se
lection up to " standard of perfoctioll oolIl])(Imhle with 
that given to the plants in countriC8 anciently civilised. 

In regard to the domostie animal..!t kept by uucirilised 
man, it sbould not be overlooked that they almost 
always 1\1\1"6 to struggle for their own food, at Jeast. 
during certain SOI\8Ollil. And in two oountriCil "cry dif· 
ferently circumstanced. individuala of the llame species, 
having slightly different ooll.'Jtitlltions or structure, wouJd 
often moooed better in the one country than in the 
oilier, and thus by a pr0ce88 of "nahlral IIC lcctioll," M 
will hereafter be more fully expluined, two sub-breeds 
might be formed This, perhaps. partly explailUl wbat 
hM been remarked by lOme authol'lJ, namely, that the 
nrieties kept by 88\'age& have more of the chnmcter of 
spociestban the varieties kept in civiliIled oountries. 

On the view hero given of the all.important part ,rhieh 
selection hyman has played. it becomea at once obvious, 
00'11' it is that Ollf domestic races show adaptation in their 
structUI'9 or in their habits to man's wants or fancies. 
'Ve Ctln, I think, further understand tho frequently 
abnonual character of our domestic roccs, and likewise 
their dilTerenCUI beiug 10 great ill extemal ('liamctcrl 
and relath'ely (j() slight in internal parls or organa. 
Man can hardly select, or only with mnch difficulty, any 
deviation of structure excepting IJUeh lUI is extenlslly 
,-isible j and indeed lie rarely CW"C6 for what is internal. 
lie can ne,'er act by selection, excepting on variatioll8 
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which are first gh'en to him in lOme Blight degree by 
nature. No lOao wonld ever try to make a fantail, till 
he IftW a Iligcoo with" tail developed in lOme slight de
gree in an unusual manner, or 8. politer till he saw 8. 

pigeon with a crop of IOmewhat unusu(\1 Iri:w; and the 
more abnormal or unusual auy character WM wIlen it first 
appoorod, tho more likely it would be to catch llis atten· 
t ion. But to 11&0 Bueh an eJ.:pn'lllSion lUI trying to make 
a Cuntail, is, I havo 110 doubt, in moo casctl, utterly in
oorrect. 'rho mau who first selected " Iligooll with a 
slightly larger tail, uever dreamed what tile dceoeudants 
ef tl18.t pigeon would become through long-eolltinued, 
partly unOOnaciol18 and partly methodical selection. Per
halll the parent bird of al1 fan\aibhad only fourteen tail
feathers IIOnle"hat expanded. like tile prellCnt Jln-a fautail, 
or like iudi"iduals of other aud distinct breeds, in which 
as many RI aeventccn tail-feathers ba"e boon OOWIted. 

Perhaps the tint pouter-pigeon did 1I0t inflate its crop 
much Illore than the turbit now does tile upper part of 
its ooeophngu8,-a habit which i8 disregarded by all 
fanciers, RI it is 1I0t one of the points! of tho breed. 

Nor let it be thought that lOme great deviation of 
structure 'II'oo}(1 be nCOOllllary to catch tile fander's eye: 
he pen:ei,"es extremely small dift'erenoos. and it is in 
human nature to yalne any noyelly, howoyer slight, in 
one's own IlOMI!!Iliou. Nor must the value which would 
formerly beset on any alight differenC(>S in the inw,':iduall 
of tho IIBme lJICCies, be judged of by tho ,·alue which 
1rOlIid now be act on them, after severnl broods have 
once fairly been established. :Many slight differences 
might, nnd indeed do now, ariso alUongst pigeons, which 
are rejected M faults or doviations from tho standard of 
perfection of each breed. Tho common gooee hRl Iiot 
given ri&o to any marked varieties; heuce the'l'hou1onllO 
and tho common breed, which differ only in ooIour, thai. 
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most nooting of chfU'QCters. havo lately been cxliibited 
D.8 distilU,1. at our poultry-ehows. 

I think theee "ioWl! further e:S:lllain what hAIl &ometimea 
been notiood-nnmely, that wo know nothing about tho 
origin or liistory of any of our dOIllClltic breedg.. But, in 
fnet, a brood. liko a dialect of a In.llguag-e, can hanIly be 
said to IIn"o had a d"finite origin. A man preeenes and 
broedi! from an indi,'idual "ith &omo sligbt cb'iation of 
structure. or takes more care than 11iI1I1l1 ill IIllltching his 
beIIt animals Rnd thus improves them, nnd tho improved 
indh'idunls sloll'ly spread in tho immediate neighbour
hood. But all yet thoy 1riU hrudly ha"o a distinct name, 
and from being only slightly "alued, their hi...tory will 
be disl't'f.,"IInlcd. Whell further impl'O"ed by tho I18me 
slow nnd gradual pl"OOOSll, they will Bpread more widely, 
and will get recognised D.8 \JOmething dwinet nnd valu
able. and wiU then probably first recei,'o a ))I'O,illcial 
name. In 8Omi-ch'ilieed couutries, with littlo free com
munication, tho spreading nud kllowledge of nny noll' 
sub-breed will be a slow procees. As 800n D.8 tho poinu of 
\'81uo of the new llUb-breed are onco (ullyackno,,'ledged, 
the princillie. as 1 have called it, of 1I11COll8Cious 8OIectiOll 
will always tend,-perilape more at one period than nt 
anotlier, as the breed ri8C8 or fnl1s in fashioll,-pcrhnps 
more ill one district than in allotller, ncconlillg to the 
state of cirilisnOOD of the inhabitanta,-slowly to add to 
tho characteristic fCfttul'(i8 of tllO breed, whatCH~r thoy 
may be. But the cbance will be infinitely 6DloJi or allY 
reconl having boon prcsen'ed of such slow, varying, and 
in~lIsiblochllDges. 

I must DOW eay a row words on the circUmsiADOOII, 

fa,·ourablc. or the re,·erae, to man'a power of aeiection. 
A high degree of vflliability is obvioUBly favourable. 
as freely gi'-lng tho IUAterials for 8clection to work 
on; not that mere individuoJ dilTerences are not amply 
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sufficient, \lith 6trerue care, to allow oftlae aocumulation 
of a large fUI101111t of modification in ahl1011t any desired 
diroction. But 1\8 ,'ariatiOIl8 manirestly useful or liloosiug 
to man IIppeur ollly occasionally, the chAnoo of their ap
poonlnce will be much increased by a largo number of 
indh' iduals being kept; and henet! this comCll to be of 
tho high08t importan<'e to su(.'CC8I!. On this principle 
?![arshaU lills rerruuked, with respect to the shoe)1 of parts 
of Yorkshi re, tJiIlt "1\8 they genemlly belong w poor 
JIOOIII(', a nd are mOllt1y in ,mall 1«" tlley ne"CI' can be 
impro,·oo." On the other band, nurserymen, from mising 
I~ !toeke of the same plants, are genemlly far more 
suceeseJui than am.atelU'!l in getting new and valuable 
nnetica. Tho koclling of a large number of indi\'iduals 
of a 8JlociOB in any country roquiree that tile species 
~hould be placed under fa"ourablo conditions of life, 80 
II.! to breod froely in that country. When tho individuals 
of ally sJlecio8 are scanty, all the individuals, whatC\'er 
their qluwty lIlay be, will generally be allowod to b~, 
aud this will clTectually prevent selection. But probably 
tho mOllt important l)Oint of all, ill, that tho animal or 
plant should be 80 highly useful to man, or 110 much 
valued by hilll. that the closest attention should be 
llaid. to even tho .slightest de"iaoon in tho qualities or 
structure of each indh'idual. U WC8fl sueh attention 
be paid uothiug can be effected. I ho.,·c IlC('n it gravely 
fCmarked, that it WflII most fortuuate that the straw
berry began to vary just when gardcncrs began to attend 
clOBely to tll.i8 Illnnt. No doubt tho strawberry had 
always vnried since it '\'1\8 cultimtcd, but the slight 
varieties had been neglected. All SOOIl, however, flII 

gardeners pieked out individual liialits with slightly 
larger, earlier, or better fruit. and raised seedlings from 
the m, and again llieked out tho best soodlings and 
bred from them, then, there appeared (aided by BOrne 
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clO88ing with distinct lpecietl) those many admiraWe 
varictietl of the strawberry which Il.lwe been raised 
duriug tho IMt thirty or forty year&. 

In the ctUIIl of animnla .... itb separate sexes. facility 
iu pre\'cnting C!'OtlI:!C8 is an imllOriant elcment of 8Ilccess 

in the fonnation of new r&Ce*,-flt least, in a country 
which is already stocked with other rncc& 1n this rc-. 
sped enelOlruro of the land 111aY8 a part. Wandering 
IIDV!lh"C6 or tho inhabitants of 0IHln plaill8 rarely P08SCSB 

more than ono breed of the 8DJllO speeiCIJ. Pigeon.s can 
be mated for life, and trus is a greAt ooll\'enicnC6 to tho 
fMeier, for UnI.s many r8CeII may be kcpt true, though 
mingled in the lOme ariary; and thia circuIlutanC6 mll8t 
have largely favoured the improl"elncnt and fonnation 
of n('w bl1!Clda. Pigeons. I may add, t'fln be )Jropagated 
in great numbers and at a ,·cry qui('k rat(', and inferior 
bird. may be froe)~' rejected, 88 wit('n killed th<"y sen'a 
fOf food, On tho other hand, cats, from their Iloctumal 
rambling habits, cannot be matched, and, nlthollgh 80 
much \'ailled by women and children, wo hardlye.er 
800 a di.itinct Lreed kept UI) i wcb brroda Q8 wo do 
IIOmetimce 8C!C are alm06t alwaYlI iml)()rted from BOme 
oUler conntry, orten from islands. AltIlOugh 1 do not 
doubt that IIOlllC domC:lrtic animala l"afy ICM than others, 
yet the rarity or abeenoo of di.itinct Lreeds of the cat, 
tho donkoy, peacock, goose, l\'C., may be attriLuted in 
main IltUt to selection not having boeR brought into 
play: in ea~ from the difficulty ill pairing them i in 
donkeys, from only a few being kept by I)()()r 1)OO1)le, and 
liule att~:mtioll paid to their breeding i in peacocks, from 
Dot being ,·cry easily reared aDd a large stock not kept; 
in gce&e, from being \'4lunblo only for t\\'o JlurflOilC'!o, food 
and feathers, and more especially Croll! no Ille88l1ro hal"~ 
illg been felt in tho display of distiuct breeds. 

oi.!ot" w f h ~ .. 
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To 10m up on the origin of our DomMtic ~ or 
animals and Illant& 1 believe that the conditinns of 
life., from their action on the rellrodueli,'e II)'8tCm, an) 

10 far of tho highest importance as ~U8ing variability, 
I do not. ~lie,-e that. n,riability is an iuherent and 
n~ COUtill~ncy, uuder all cifCllmltancct. with al l 
organio bei~ as 80me autliol"l have thought. Tho 
C'trOC1B of \"Ariahility aro modified by VMoU! degfeal of 
inheritance and of roversion. Variability is go,oemed 
by mAlly un\mown Ialll1l, more ~ially by that of cor
n"iatiOI:l of growth. 8om£!thing may be attributed to 
the direct action of tbf'l oooditioni of life. Something 
muM be attributed to 11B6 and w.u.e. The ilnaI. reewt 
iii thus rendered infinitely comples:. In 10010 cases. J 
do not doubt. that the intercl'Ollllng of 8)1eciee, aborigin_ 
aUy diiltinct, lJAII played an importAnt pt\rt in tbe origin 
of our dometltie productions. When in allY country 
II(lvcrnl dOIile8tic hrccde han~ 01100 bc<!n 08tablialloo, 
tb!'ir oceaaiollal intercl'08i!ing. with tho aid of IIOlectiou, 
baa, no doubt, large1y aided ill the formatioll of now 
lub-brooda; but the importance of the CJ'OIIiug of 
... arietie. has, 1 believe, been greatly es:awrntcd, both 
in regard to animala and 10 tlKlee planta ,...hi('b are pro
pagated by.oed. In planlll 1fhich are t.emporvily llro
pagated by cutting-. bucle, &e., the importance of t.he 
e:roIIIing both of distinct apeciCi and of nrieties is im· 
melll8; for the cultivator here quite disregarda the e.J: 

treme \"Iuiability both of hybriWI and mOllgrelJ, and the 
frequent. Btcrility of hybrid.; but the ~ of plaut. not. 
propIlgBted by Il00(1 are of little imllOrtnnoo to U8, for 
their enduranoo is only tempomry. O,-er all theae 
C&U«II of Change I am com'ineed that the accumu
iati,'e actiou of Selection, 1Ifhetber apillioo methodically 
and more quickly, or unconseiolilly and nlOre Ilo1lfly, 
but. more efficiently. ia by far the predominant Power. 
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\'Rriabi\i~y -!tI(li.idua,1 difl"ere,1Ol'I _ Doubtful 'pocl" - Wide 
nwgin,::, much diffllled,and common lpeciK vary InoIt.----Spe
ci.. ohM Lt.'l"" ~in llDycoontrynrynlOI'II than iMlpeeit.l 
of the Im&Ikr ,eoen-llany oithe lrecial or the larpr gwen 
..... mb'e~.nwe. in being ~ery ebel,-, but unequally, relau:d 
IofIKh othooor, and inhlrinjj_tricted TlDgeL 

BEFORE applying tho llrinciplea arrin!<l at in the last 
chapter to oIWulie beinb'tl in II. slate of nature, wo must 
brieRy di!IC11Jj;j whether tllf'f!e Inuer are I!IIbjcct. 10 any 
"ariatioo, '1'0 treftt this subject. at all properly, a long 
calalogue of dry facts should be giwn; but tbese 1 ahall 
rosen'o for my fulure work. Xor shall I h('re di8CU':!8 
the \"ariollS dcfinitiollll which luwo been j:,ol"ell of the 
term spcciefl, No one drfinition hIlS lIS yet I!Blhlfied all 
naturalbt.; yet. o\"er)' IUlturnlbt knO'll"8 ,'agucly what 
he mClllll! wb(.'11 be speaks of a llpecies. Generally the 
term illcludea the wiknollli ('lement of a dilltinct act of 
Crefttion. The term "\"aricty" islllmo."tequallydiffieult 
to define; but here community of d(>8('Cnt is niUl()@t 
unh-e1"S9.l1y implied, though it cau rarely be proved, 
We run-e alllO what arc called lnollstrositiee; but tbey 
graduate into "arictie& By a monstrosity 1 I'rctluPle is 
me&llt 80me cougjderable d(',-iatiou of structure in one 
part, either injurloWi to or not usefu1 to the I!peeiCf4, find 
not geuerally propagated, Somo authors IlSC the term 
""flriutiOIl" in a tcchnicalllCnllC, lUI implying a modifica
tion directly due to tlu~ physical conditions of life; ancl 
","ariRtiouB" in this 8e1l.9O are supposed not to be in
herited: hut who can 8I\y that the dwtufed condition of 
shclls in the brackish waters or the &Iti.:, or dwarfed 
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plants on .\ll'ine IlUmmita, or the thicker fur of an 
animal from far northwards, would not in /JOme Cft8CfI be 
inh('ritoo for at lCllllt wme few gt.'ncmtioIlH? aud in this 
case J presume that the form would be calloo a mriety. 

Again, we lune Ulany slight di!TerenCC8 whieh llIay be 
('RUed indi,-iduru differeuces, weh as aro known fre
quently 10 IIppelLr in tho ofTspriug from tho SIIIlIO parents, 
or "-hi .. h limy be presumed to ha\'O tilullariscn, from 
being frt'<Jul'nlly ob8ernl(1 in the individual8 of tho 88Jue 
B))(l('i<'fl inhabiting the same oonfined locality. No ono 
8UPl108e8 thnt all tbe indiyiduals of the 8fl1no 81)(l('iClil are 
C8I:It in tho ,-cry Mme mould. Theae indhidual difTer
encea arc highly iml)()rtant for lllI, lUI they II.ITord Dlat& 
rials for llatunU &clcctiou to accumulate, in the Mme 
mAllll('r lUI man cau accumulate in any gi,.en direl;>tion 
indiriduII.1 diITel'('ncetl in his domesticated productioD1l. 
'Ill<'se indh-i(\lIal differellCCII generally a!Teet what untu. 
rali.eta con~ider IIniml)()rtalit pt\ftll; bllt I oould show by 
a long cutuloguoof fncts, t11l1t purta which must be called 
importallt, w!Jl!thl!r "iowed under a physiological or clas
l!iflcntory l)()int of "iew, HOmetimes nlry in Ille indivi
duals of tlle (!luno IIpedes_ ] am oon,·iuCI..>d that tho most 
cXjX'ricllccd natumlist would be IIIlI]lri8edat tho number 
of the catefI of variability, eyen in iml)()rtau~ pam of 
Rtructure, which he could collect on good authority, as I 
ha,'e oolll'Ctc(~ during a COIll'8(l of years. It should be 
retilelUbel'('(l that 8)-'1,tenmtistB are far from 1)leaacd at 
finding mrinbility in importantcharaeters, auel tl18t there 
are not nuUlY mCIl who will laboriously examine interual 
and importnnt orgtln8, aud COUlI)tlr(l them in mally speci
mens of tho 8/l.me 8peciC@. I sliould no,-er havo expocted 
that the branching of the !Unin nen'(!8 clOllO to tho great 
Ctc'ntral ganglion of au inlIOOt .muld havo been "nriablo 
in tho aune species; I should have expected th.o.t 
ebanget or lhiB llature could ha,.o been effected only 
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by slow degrees: yet quite recently Mr. Lubbock bas 
shown a. degroe of yarinbility ill thC:i!e main ucn'€:fj in 
Coceua, which may almoet be compared to tho irregular 
branching o( the stc<m of a tree. This philosophical 
naturalist. I may ndd, has also quite recently shown 
that the musclee in the lanle of certain in.aecu are 
"cry far from nnifonn. Authors lIOIlletinlee Ilrgue in 
• cirele when they state that important organs nen~r 
"ary j (or thC:i!e same authors practically n\llk that cha
l'tlctcr as importaut (lUIlJOme few naturaliJ:lta l1a"e honestly 
oonfCS8e(l) which dOCfJ not Yilry j aud, under this point 
of ,·icw, no in.stmK'6 of an important port ,·aryillg will 
en~r be found: bnt wider anyothcr point of view wany 
instances a.ssurOOIy can be given, 

'1'here i8 one point connected with individl1lll differ
ences, which seems to me edremcly perplexing: I 
refer to those genera which ha'·e IJOmetimai been called 
"protean" or "JlOlymorph.ic," in which tho spcciCIJ present 
fin inordinate flmOllllt of yariatiOil j and hardly two nfltu
rnlists can agree which fOnllil to mnk 118 species snd 
which lUi yanctie& We way instance llubua, HOIItI; and 
Ilicf'Il('ium amongst plants. fJe,·eral genera of in8ectli, and 
86vernl genera or Brachiopod shelk In moet polymorphic 
genera 80IIle of the lIJICCiea have fixed nnd definite cha
racters. Genel'll which are polymorphic in one country 
80Cm to be, with 80mc few cJ:ceptiOll8, )lOlymorphic in 
other countries, and likewise, judging from Brachiopod 
shel.la, at" former periods of time, Th1:>8o (acta seem to 
be very perplexing. for they seem to show thllt this kind 
of T&.riability i8 independent of the oonditions 01. life.. 
I 11m inclined to ausped. that we 800 in these poly
mOI'])hie genera mriationll in points of structure which are 
of no service or di8aervice to the species, Bnd which con
sequently have not boon seized on and rendered definite 
by llfltura.lsclootion, 118 hereafter will be cXI)iainoo. 
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TIKI1M' fonn.e which poesest'I in 8Omo considemble 
degn..'(' th(\ ('haraeter of speeiee. but which are 80 closely 
aimilar to 8OIDO other form.s. or are 80 clOilely linked to 
them by intennediate grndatio1lB, that nntundiats do not 
like to r&.llk them as distinct 8J.>«iee, are in sen'ral re
speds tho lll08t important for us. Wo havo overy r(.'tI8Oll 
to believe that many of th('lle doubt ful and cloecly-all icd 
fonus ha,'O pennanently retained their characters in 
their own country for a long time; for Il8 loug. as far 
18 1Hl know, lUI havo good and truo 8J.X"C'ict.. Practi
eally, wliNl a Ilaturalist, ean unite two fonns together 
by othel"ll hAving intennediate eharacte",- ho tree .. the 
one as a nmety of tho othCl", rallking tho most. oommon, 
Lut 80metimee the one first described, M tho llpecies, 
and the othl'r u the ,·ariety. But ca8C8 of great diffi
culty, whieh 1 wiU 1I0t here enumerate, 80metimetl 
()C(!ur ill df'Cidillg whether or not to muk ono fonn lUI 
8 \"ariety of another, el'en when they lire cloeely con
nectco:! by intermediate links; nor will tho commonly_ 
UnlUll'<1 hybrid nature of tho intern\(~liate links always 
",movo tho (liffieulty. In very many ca.see. however, 
one form ill ran.ked all a Hmcty of 8oother, 1I0t OOcaUIJO 
the illtenneiliate links ha,-o actnally been found, but 
beotUlle anAlogy let\ds the oheen'er to IIUPpoee either 
that they ()o now 801Dewhere eml, or may fonnerly 
have Cltl!:tco:!; and here a wide door for tbe entry of 
doubt and conjecture iA opened. 

lI ell~, in detennining whether a ronn should be 
ranked lUI a species or a "ariely, tho opinion of natural
i&ts! hlwing fiOund judgment and wide experienoo 8eeIllH 
the only guide to follow. ' Ve must, however, ill lllllny 
~ dl'Cilio by a. majority or lIatum.~ for fow well
roarkl'<i and well-known varieties can be named which 
have not bt>en ranked as species by at leest. eomo com
_tj~ 
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TImt nrietiee of this doubtful nntUr(' are far from 
uncommon Cllnnot be di;qlllle<i Comporo the lI(m!.rnl 
"oms of Great Uritain, of Frnnoo or of the United 
States, drown up by different botanists, Bud see what 8 

su.rprisillg lIumber of fomls hare been ranked by one 
botanist as good spc<'ies, and by nnoth(>r ns lIlere 
\'ll.rieti<'8. ~Jr. IT. C.\\'at'lOll, to whom 1 lie under 
deep obligntion for lIBSiBtau<'e of all kinds. has marked 
for me H:!2 Urilisll )Jlnnts, which flro generally con
sidered lUI rarietiei!, hut which hll\'c all OOcn mnked 
by botanists fI8 spooiCf!; and in making thill list he 
hM omitted many trifling ,'srioties, but which Ile,"or
thf'i('$iJ hll.\'o been mnked by !!Orne botanisu. 8.8 gpccies, 
and be hM entirely omitted severnl highly polymol')Jhic 
genera. Uuder gcn(lm, including the most polymorphic 
fonna, Mr. Dabil1gtoll gives 251 species, wlll'reft!I ?!Ir. 
Bentham gi"elI ouly H2,-a differenoo of 139 doubtful 
forms: Amongst animal.s which unite for each birth, 
aud whieh are highly IOCOllloti\'(!, doubtful fonn.s. mnked 
by one zoologist 118 II. speeiea flud by auother 118 II. variety, 
call rarely be found within the same country, but fU'6 

common in sepamted areas. Row many of those birds 
and insecta ill North America ami Europe. which differ 
very sliglitly from each otluJr, ha,-e been ranked by 
ODe eminent nat\ll't\list 118 undoubted IIpeeies. and by 
another 118 nuietiCll, or, lUI they are often rolled, 118 

geographical races I ~lRny years ago,. wIlen comparing, 
and 8e(!ing others com)l8I'(', the birds from the sepa
rate islands of the Galapagos Archipelago, both one 
with another, and with those from tile American main
land, 1 was lIluch stnlck ll01l' ent irely l'f.gue a Dd a rbi
trary is tllO distinction between species and ,'arictics. 
On the wets of the little Madeira group there are 
lIlany in9CCts which are characterized 118 varietiea in 
Mr. Wollaston's admirable work, but which it cannot 
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be doubted would be ranked fI,8 distinct spedee by mnny 
entomologist&. EI'ell lrelrlUd lu~ a fow animal" now 
generally regarded M mrictit'fl, but which lu\\'o been 
ranked as spodC!! by IIOmo zoologist&. Sc.eral most 
expericnced omitholo~ .. i!ta oonaidcr our British red 
grGUlI" as owy a strongly-marked moo of a Korwegian 
~pedC8, v.hereas tho b"fl'fttcr number rank it as an 
undoubted species pecwiar to Great Britain, A 'ffide 
di:ltauce betWtlCl\ the hOnlC!! of two doubtful fomll! leeds 
mnny nntumlistl! to milk both as distinctllpecies; bllt 
whilt dist8lice, it has been well asked, will sulllce? if 
that between America nnd Europo is aml)le, will tluit 
bc>twcen the Continent and tlie Azores, or Madeim, or 
the CnnariC8, or Ireland, be sufficient? It must be 
admitk-d that IIl8ny fomu, oollllidered by highly~mflC"" 
t('nt jlldgce U ",rictice, ha.e 110 )It'riectly the ('haMCter 
of 8pt~iC8 Omt they are ranked by other highly ("OIllpe

tent judges aa good 81l(I truo species, But to di8Cl\811 
wli(l(iler they are ri~lltly caBed speck'fl or "Ilrieties. 
bt>fore allY definition of thcee terms has beell gcnernlly 
aC'('('1)tro, Q "ainly to beat the ai r. 

lIB,lIy of tho (.'I'l'jd of nrongly-mnrked \'arictietl or 
d"lIbtful species well deaen'o oonsideration; (ur I!('.cral 
intcffllti'lg linee o( argnment, (rom geographical di3-
triblltion, analogical ,'nrialion, hybridism, &c" IIM'e 
bc<>n brought to benr on tho attemllt to determino their 
rank, 1 \l'iU bero gil'll only R sillglo iIl8tRIIl'(',-tho 
w('lI-knoll1\ one of th(' priml'OllO Rnd cowalil), or Primuln 
,"t'rill Rnd elatior, 'I'hClO plallu differ ooMiderably iu 
RJlpearanoo; they IJaI'o a different f1R\'our ali(I emit a 
diffi'f\'nt oduur; they nOll'er Rt lllightly different )It'rioda; 
th"y j.!roW in flOmOllhnt different statioDII; they IUlCend 
muuntainll to different heighb; they 111\"0 different 
grogmphil'1l1 mngce; and 188t1y, 8Ct'Ording to "Cl,), 
nl1l11f'rollll I!XpcrimeuUI millie during 8O"eral )'eal\! by 
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that mOllt careful ob!ler\'er Gartner, they can be Ct'OIIIK!<I 
only ",;01 much difficulty. We could hardly wish fOI" 
better o"idcnce of Ole two fonnl! being specifically dis
tinct. On the other hand, they arc united by mflllr 
intennediate links, and it is ' "eI')' doubtful whether these 
links fire Ilybrids; aud there is, as it flCemll to me, an 
o\·erwhelming amount of C:.'Cperimental c\;dence, show
ing that they descend from common parents, aud cou
.sequently mUJlt be mnked lUI varietie8. 

Close investigation, in moat. cases, will bring nnturalists 
to an ngreement how to mnk doubtful fon11& Yet it 
must be confessed, that it is ill the best-kllOWU countriea 
that we find the greatest number of fotmll of doubtful 
,·aluo. I have boon 8Uuck ,,;tlt the fact, that if any 
animnl or plant in a stato of nature be highly lIacfl~1 
to mau, or from any canse cloeelr attract his attclltion, 
'·arieties of it will almost universally be found reconled. 
These mricties, morco\'cr, will be ofteu mnked by some 
authors lUI species. Look at the common oak, how 
closely it IlfliJ boon slll(licd; ret a Gennan author 
makes more thau a dozen IIpecies out of fonllll, which 
are \'cry generally eonsidcred a8 varietiee; and ill OiLs 
country the highest botanical authorities and Ilmctical 
men can be quoted to show that tile HC88ile alld pedun
culated oaks are either good and distinct species or 
merevarietie!l. 

Wilen n young nntumlist commences tile stu(ly of a 
group of orgauisms quito unknown to him, he is at first 
milch perplexed to determine what ditren!nCC!! to consider 
8.!1 specific, and what lUI '·aricties; for he IoIOWII nothing 
of the amount and kind of variation to which tho group 
i3 Buhjt.'Ct; fmd tlliB shows, at least, how Yery generally 
there is some yariation. But if he confiue his attention 
to one class within on6 country, he wil l soon make tlP 
llill wind how to mnk mOllt of the doubtful fonns. Hill 
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gen('l"at tcU(lency will be to make many I)JeCiee, for II .. 
will becomo impt"Cfl8Cd, just like the )lib'OOn or poultry
rancier before alluded to, witll tho amOllnt of dill'erence 
in the forml which ho is oontinuruly studying j and he 
IU\ij little g(luernl kDO"ledgo of analogical variation in 
otllcr groUtlS aut! in other countries, by which to correct 
IIi! fi rst impI"CIJSions. As ho extends tho ronge of hia 
obscrvatiollilt ho will moet wilb more cnscs of difficultr j 
for ho will cnoounlcr a greater Ilumber of cI08elr-nll ied 
fomu. But if hill ohllefY/llionll bo widely extended, he 
Ilill in the cnd genemlly be enabled to make lip hill own 
lnind which to {'all ,·arieties and whirh q«ies j but he 
will iluoeeed in this at the expcnlll\ of admitting much 
I"llriation,-and tho tnltl! of this admission will oficn be 
diflllUtcd by other noturali:,"i..;!. W hen, mOTOO'"er, he 
oom(,8 to 8tudy allied forms brought from countries not 
no,,· continuous, in which case he can hardly llopo to 
find thc intermediate links between his doubtful forma, 
he witill/we to tn1.8t almost cntirely to analogy, and Ilia 
difficul ties will r i.80 to a climax. 

Certainly 110 dear line of demarcatiOIl has !lII yet 
~n drnwll betwC('n species and 8110-spcci('8-tllat is, 
the fonn! whirh in the olliniou of IIOme n.atum1ists com(' 

'"cry ncar to, hut do Dot quite Ilnil"C at tho milk of 
1I1lCCiM; or, agaiu, between 8ub-epecice and w('lI-markl.'d 
'·arictiea, or bet"·een lC8lJer l"8rieties and individual dif
(\"","nec;!. 'I'h('86 differeuce3 blend into each other in an 
iW!l'l18iblo fl('ri('6 j nnd a series impresses the milld with 
Ihl' ideaoftlllllCtual Jltlssage. 

ll cllco 1 look fit individual dif}'crenc(l8, thollgll of 
~lllfill interelJt to the systematist, as of high importance 
fur u"~, l!.8 bt'ing the firl'lt stell towardilsucb 8light Hlri('tiI'~ 
Mlln.' barely thought\\"orth reoording ill wotk~ on nat urn! 
hi,tory. And I look at nrneticswhicllRrt' in anyd\.grt'I" 
more distinct flud permanent, as stepll leading 10 more 

D2 



!i2 VAJt IETIE80RADt'ATE 1..'\"1'0 SI'ECI E>;. Cou. P. II. 

8trong1y marked alld more permanent "arietie<!; and at 
these lattcr, 811 leading to sub-species, and to species. 
The I'a.ssage from olle stage of dillerence to anotlier and 
higher stflge may Ix>, in !lOme ctUICII, due merely to tho 
!ong-eontinlled actiOIl of different physical conditions ill 
two diffcrent regions; but 1 bln'e not nlucb f(oith in 
this "iew; and I attribute the pallSilgcofa variety, from 
II state in which it ditTel1l very s!igbtly from iti! parent 
to one in which it differs more, to the action of nlllu",! 
..c1('Ction ill accumulating (48 will hereafter be more fully 
ell"plnincd) diJT.:.-rences of structure in certain defin.ite 
,ljr('Ctions. lience I belie,·c a well·marked variety may be 
justly called an incipielltspecies; hut whether this belief 
be jlllltifiable must be judged of by the genemllleight of 
the IIIm;m1 facta and vicws gi"eu throughout this work. 

1 t need not be supposed that all "arieties or illcipiellt 
sp()(' ics ueoccssarily attain the muk of specie<!. 1110y may 
whil~t in tllis incipient state beeome ell"tinct, or they lIlay 
cndure as "lIrieti<'!l for w~ry long periods, 0.1 hns bccll 
IIbown to be the cn.;e by n.r. WolllUitou with the \'ario-. 
tiN of C(·rtain fossilland..ahells i.1l ltadeim. If a "aricty 
were to Houri"," 80 liS to e.ltCC('(1 ill IlIUUbers tIle parent 
speci(';l, it wou1<1 tllen rank lUi the species, and the gpe
cie~ as the mriety; or it might COllle to supplant and 
f'xt.:.-nn.inate the parent specietl; or both might co--cxi.:;t, 
uud both mnk fIS ind('pcndent BIleCies. liut lI'e shall 
hereafter 1\1n'C to telllni to this subject. 

}'rom these remark!! it will be i!('('n thnt I look at tlle 
tenu specit:;l, lIS on~ arbitrarily gi"ell for the sako of COli· 

I'enicncc to a set of indil'idul\ls closely r~mb1ing eacli 
otlier, and thllt it does not €68Clltially differ !'rom tlle 
term mridy, I\·h.ich is given to lCSl distinct and more 
nuctualing fOflll$. 1110 tenn ,'ariety, again, in com
parisou wi th mct(' illwI'idua1 (1iiTl"rent"t'il, i~ also al1lllied 
urbilrnrily, amI for Ilicre colwCJlience sake, 
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Guided by lllooreliC81 ronsidemtion~ T thought that 
some int('r()I>ting retrulu might be obtained in regan! to 
the nature flUd relations of the speciee which vary mOISt, 
by tubulating all the varieties iu 8(l1'ernl well-worked 
noms. At first this !!<lCTUed a simple t.nsk; but Mr. Jf. 
C. Wa!&ln, to whom I ani mucll indebted for valuable 
adl-ice aud lL86istauoo on thiB 8Ubjcet, soon conyineffi 
me tlmt thero were mflny (liffieulti~ as did subse
qnently Dr. Hooker, cI'en in stronger tenns. I slmll 
resen'e for my futuro work the discWlilion of thetIC dif· 
flculties, and the tables themsehes of the proportional 
numbers of the varying lI)W!Cies. Dr. Hooker pennit8 
me to add, tlmt after having carefully read my IUtlllll

script, and examined the t(lbies, 1m thinks that the fol
lowing statements are fairly well establii!hed. The "hole 
8Ubject, bowel'er, treated lUI it llece8i!arily bere iii with 
much bnwity, is rather perplexing, and allusions cannot 
be avoidod to the" stmggle for existence," "di,-ergellee 
of eharocter," aud other qucstions. hereafter to be di&
cussed. 

Ailla De Candolle I1nd otbel"ll have SllOwn that pllUlts 
whieh luwe "ery wide ronb"CSgenernlly llrceent \'arietiee: 
aud this might have been cJ:.peclcd, us they become ex
posed to di"erse physical conditioIlll, (lnd (IS they eomc 
into oompetitioll (which. 8S we shaU hereafter see, is 1\ 

far more importaut circulD'tance) with different !lets of 
organic beillb"- But my tables furtl lcr show that, in 
any limitod ooulltry, the sp~X'ies which are most common, 
that is abound mOISt in individuals, I1l\d the species which 
lire mOlit widely diffused. witbin their 0~'Il oouutry (and 
this is a diffcrent oollllideratiou from wide mnge. nnd to 
a t'ertain extent from COmIllOnn(88), often give rise to 
varieties snllieientiy well-marked 10 lu\\'e been rerorded 
ill botanical works. lielloo it is the most flourishing', 
or, as they lDay be ealled, the dominant lI))CCiee,-
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tlKl8C ..... hif'h range "IlIidely o,'er tbe '!rond, arc the m«!t 
diffu.Ik..>d in their own country, and are II ... moat numerous 
in indi"iduall\-'trhieh oftenest produce "IlI'ell-marked 
"ru1elil ..... or, ail I ~llSider them. incil">icnt 11)('(ies. And 
this, pcrlWlpt\ might OO"e heoen IInticillftted; for, Il8 

l'Ilri<'lif'fl, in onler to become ill allY d('b'Tt!C l)('nuAII(,lIt, 
1IC'<.'«lSUrily IUH'e to stmgglc willI the otlU'r illhpbihmts 
of tho ronntry, the "peeieflwiti('h are already dominaut 
will be tho !DOEIt likely to yield off~Jlrillg wh.ich, though 
in ifOme slight dC'groo modified, 'trill still inherit those 
a<h"&llt~ that enabled their p&l'(:nts to ~mo domi
nant O\'er their comp!'triot& 

] r tbe planu inhabiting a country And dC8Cribed ill 
IIny }'Iora. be divided into two eqnai m&.88Cll, all thoee in 
Ole largt'r genera be~ plAced on one !!ide, and all thole 
in tho smaller genN'8 on the other side, a IOmC'!rhat 
largt'r numl>er of the "ery common and mnch diffUilCd or 
dominant ~peciC!! will be found on tho sido of the larger 
grnel'li. Thill, again, might 111l\'0 been autit'ipah .... l; for 
the mere flK't of mallY Bpeeics of tho same genus in
habiting ally conn try, .shows that there illlIOmetiung in 
tho organi(' or inorganic ~uditionll of that conntry 
flH'ourablo to tho genus; and, conlK'quently, \\'e might 
ha\'6 eXpe<'ted to ha,'o found in tIl(l laq,>er genera, or 
tiM)lle including wauy species, a la'l.t(l 11rollOrtioll8.1 nom
bI:'r or d..llninant speciCfl. llut 110 many <'Iluae.tend to 
QI,,-ul-e this result., that I am 1lU1']1ri8cd that my tablet 
~how e'-en a lDDall majority on the side of the larger 
gt'liem. I will here allude to only two CRuseiI of 
oU8curity. Fretlb-wnter aud AA[t-lo\'ing plants haye 
gt'nerolly "('ry wide J1lngc8 alld nre U)\leh diffused, 
but thid &eeIlUi to be ('()nneeted widl Ihe IIRtllre of the 
"tat iOllll inhabited by them, and hM Hille or no relation 
to tho Si7.e of tile b>enera to which 11K' spodes belong _ 
_ \gain, plants low in the ilCale of Orgaui;latioll are 
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generally much more wide1y diffused than l,lnnts higher 
iu the lICule; B.nd here a.:..-.nin tllere is no close relation 
to tho size of tho genera.. 'll1e cause of lowly-orgnnised 
I,lnnlll mnging widely will be discUlllJOd in our chapter 
on goo~,'mphiCtlI distribution. 

J:~rom looking at spooies as only strongly-marked and 
well-defined v"rietiO!!, I waa led to antieillata that the 
species of tho larger genem iu each oountry would ofteuer 
l,resent \'aricties, than the &pooics of tho smaller genera; 
for whero"er many closely related SIM.lCies (i.t, species of 
the aiuno genua) ha'l"e been Cormed, lUany mricties or 
incillicnt 81M.lCi08 ought, as a general rule, to be now 
Cunning. ,,1lere many lurge trees grow, wo upecl to 
find MIllings. Where many BpeciC8 or a genua ha\'e 
been Conned through variation, circUDlstAUCCB lulYO been 
Caroumble for variation j and hence wo might exped 
that the eircumstalloos would gent!rnlly be still fa\'our
aUio to "o.riation. On the other hand, if \\'0 look at 
each species II!I a spooial act of ercutioll, thero is 1\0 

apparent rcnson why more Vllrieti()8 should occur in a 
gronp IUl.I'ing runny species, than in olle hlwing few. 

To tet!t the truth of thi~ anticipation I ha\'o armuged 
the lilanlil of tweh'e countries, and the coloopterous 
ill8C(:ts of two districts, into two nearly equal mll88C8, the 
sllOCies of tho lurger genem on one side, and those of tile 
smaller genera. OD tho other side, ami it has in\'arinhly 
prore<! to be the CNJe that a larger proportion of the 
sl)('ciCi! 011 the side of the larger gcllera ptCfjCnt "arieties. 
tium on tho side of the smaller genem. Moroo\'er, the 
speci(l!l of the largo genera. which 1'l'Oll('nt ally "arieties, 
inrariably prc8('llt a larger a\'eragc numoor of mrieties 
tlUlI) do tl16 IlllOCies of the small genera. J30th these 
results rollow when another diyision is made. and when 
all the ,Ill.allcst gencm, with from OIlly ono to fOltr spe
cies, are ablolutely e.xcluded from tll0 tablC$. These 
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fuets urc of plaill signification on the ,·jew that species 
ate only strongly marked and pennanent rarieties j for 
where,'er Illlllly specice of the SlJ.IDe genus hnxe been 
fonned, or where, if we may U!J6 the e~Jlressjon, the 
manufootory of speciee hus been acu,'e, we ought gene
rally to limi the ulIllwfactory itill in action, more espe
cially as we luwe e.ery relU!On to belio"e the l)roccss of 
manufacturing new species to be a slow one, .And this 
certainly ill litO e&Be, if mrieties be looked at as inci
pient Speci08j for my tablC6 clrorly show as a general 
rule that., whorel'or many gpcciC6 of a genus haye been 
fonned, the spcciClil of that genus present a number of 
varieties, that i.e of incipientspccics, beyond tho Ilvcmge. 
It i.e not that aU large gCIICrtl are 110111' varying much, and 
are thllll increasillg in the number of their f!J~iee, or that 
no small genera are now ,'arying and increasing; for if 
this had been 80, it would luwo been fatal to my thoory; 
inll8much as geology plainly tells us that small genera 
ha\'e in tl10 lapso of tillle ollen increased greatly iu 
size; and thllt large genera have often OOUle to their 
nllUima, dcelilloo, and disnjlJ)eared, All that we l\·allt 
to show is. tlint where lIIallY sl)e('ies of a genus M.e 
beeu fOfflloo, 011 au average mallY are still forming; 
and thi! holds b'OOd, 

There are other relat iolls ootwecu the species of largo 
genera aud thoir rooorded varieties which deserve Ilotice, 
We haye aoen that there it no infallible criterion by 
which to distingui.;ll speciC6 and well-warked "Mctics; 
and in tli(l;l(l cases in whieh intermediate links ha\'e not 
been found betweeu doubtful fonus, naturalist.! are com
l)Clled to (,'Omo to a detenlliuntion by the nlllount of 
difference be~woon tJlem, judging by analogy whetller 
or not the amollut SuffiOOll to raise olle or both to the 
rank or species. lience the an\OUllt of difference ill ono 
I'cry ilnllOrtallt critecioll in scttling whether two fonns 
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~hould be mnked as epeeies or varieties. Now Frirs 
IllLS rt'markod in regnrd to 1)lantB, and Westwood in 
rf'gard to insect~, that in largo genem tIle amount of 
diff(>r('lIcc between the S]lGCiea is often exceedingly SllIall. 
I Iliwe endeavoured to t(l8f. thiB numerically by averages. 
and, fI8 far as my impenoct results go, they always con· 
firm tho ,-jew. I have abo comrulted BOIDO 8ftgtlCiouli 
and mostel:perienced obserw!l'II, and, after deliberntion. 
they concur in this ,·iew. In tllis respect. therefore, tho 
spedC8 of tile larger genC'rn ~mblo YarictiCfl, morc 
than do tho species of the smaller genem. Or tho ease 
runy be IlIlt in another way, find it may be lIftid, that 
in tho larger genem, ill which a number of ,'arietiee or 
i!lcipient species greater tlum tllO avemge are !lOW 
manufacturing. many of tho specica already manufh('· 
lured still to a certain extent resemblo mrietiee, for 
they differ from each other by a 1C88 than usual amount 
ofdifferenco. 

l\ loroo\'er, tho species of the largo genera aro related 
to ench other, in the snme manner 89 the \'arietic8 of 
anyone SpOCiC8 am related to each other, No natu
ralist pretends that all the ~pCeiC8 of a genU8 am N1uaJly 
dj"tinct fronl each other; tlley may genera1ly be divided 
iuto sub-genera, or secliolll!, or leseer groups- All Fries 
hM well remarked, little groups of species 8m gencrnlly 
dn~t('re<llike sntcllitesaround certnin otlwr spe<lice. And 
what!\fe \'aricties but groups of forms, uneqlll\lly related 
to ea"h other, and clnstered round certain fonns-tJUlt iB>, 
round their porent-species? Undoubtedly there is one 
most im)lOrtant point of difference between ,-arietie;l aUlI 
speei(';l; namely, Omt the amount of dilferenoo betwoon 
varieti('!l, when compared Wit]l each other or with their 
pnrent.-sllGCics, is much 1C88 than that between the t!"pc-
cie:s of the same genus. But when wo COIllO to diacu99 
tile I)rint.iple, as 1 eall it, of Divergence of Charncter, 
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wo shall see how this may be ex) iained, and how tho 
lesser dilTcrenceH between YBrictics will tcnd to increase 
into the greater differences between species. 

1'llere is OM other point which seems to me wortll 
110tico. V nrictics genenilly 1U\"o much l'C8tricted rouges: 
this statement is imlooJ scarcely moI'() than n truism, 
for if a ,'ariety were found to have a wider range tll1m 
that of its supposed pnrent-spccics, thei r denominutions 
ought to be rel'crsed. But tbore ill also reason to beli(wc, 
that tll(lsc species which are , 'cry closely allied to 
other species, and in so far rescmble yo.rieties, often 
have much rcstrictc<! ranges. :For iUlltallCC, 1fr. 11. C. 
Wntsou hlUl marked for me in the well-sifted London 
Catalogue of plante (4th edition) 63 plants which IIro 

tllcreill ranked il8 species, but which be considers as 80 
closely allied to other species lUI to be of doubtful nuno: 
these 6a reputed species range on un avemge over 6'9 
of the pro\'inces into whieh ?lfr. 'Yaison has divided 
GrcntBritain. Now, ill this same catalogue,53 acknow
letl",'Cd varieties are rocordcd, and these rango on'r 7'7 
provinces; wherefl8, the speeies to wh.ich these \'aricties 
belong range oYer 14:3 provinces. So tllat the acknow
ledged ,·a.ricties have "ery nearly the same restricted 
I"'Crago rallgt!, lIS have those \"ery closely allied fonus, 
marked for me by 1[r. Walson as doubtful species, but 
which are almost univcrsallyrankod by British botauists 
as good and trne spe<:ies. 

F inally, then, yarietiC8 have the SlIme genem! eila
mcters as species, for they eallnot be di~tinguislled from 
l>f>Ol'ies,--cxcept, firstly, by the discovcry of intenucdiatc 
linking forms, and the OOCUJT"elice of such Iillks cannot 
aiTect tile aclual characters of the Conns which they 
eon.llcct; alld exccl)t, 8CCOmlly, by 1\ certain amount of 
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difference, for two forms, if difi'cring ,·ery littl£" 81'(' 
gE'ucrnlly rnnked 118 varieties, notwitllStnnding that inter
mediate linking fonna luwe not been <lillCO'·crro j but 
UIO amount of diffefCnoo oonaidcred lIect'8811ry to giw' 
to two fom18 the rnuk of species is quite indefinite. In 
gencn\ luwing more than the Rvcrngu !lumber of species 
in any cUlUI!ry, the species of t hese ge!lcn~ lIu'·o more 
IImu the awmlge lIwnber of varieties. In lurge !;('Ilcro 
the spocit."i! are apt to 00 closely, but unC<}ually, all ied 
togctlll· r, fonning little clusters round certain species. 
Spedce ,·cry clO8Cly allied to other species apparently 
IUlI·o I'('SIrWted mn~ In 0.11 these IICveml re;;pelCis til(' 
8p(-'Cies of largo gellem present a strong all1l1ogy with 
mrietics. Ami wo cau clearly Illldf'nrtaud these analo
gies, if BI)('CiC:8 have onoo existed 88 varieties, and ha,·c 
thna originated: whereas, tllCSC analogies are utterly 
inexplicablo if meh species has been independently 
created. 

W 0 luwe, also, seen that it i~ tho most flourishiug 
lind dominant sJloeiC:8 of tho lllrger gcllem which on lin 
IlXe~'tl mry lD08t; and ,·arieties, iii! we ehAll hereafter 
see, tenel to become converted into new and distinct 
~pccies. '1'ho larger genera thus tend to OOoome larger; 
and throughout nature the forma or life wrueh are now 
dominant tend to become still moro dominant by leay
ing many modified and donlinant dCl!C(!ndftui& But by 
stepll hereafter to be e::fIJlnined, tho huger generu also 
tend to break up into gmanor genera. And thus, tile 
fonns of life throughout tho uuivcr8Q hcoome divided 
into groups 811OOnlinll.to to grouJl!!. 
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CHAPTER IIT. 

STRlIOGLIC FOR E"lrrUC~ . 

Beal'llon IUl.tural.clretioo-The tenn u!Ie<l ina .. ·id, ... ruoe-Geo
IDttrical J"'w~", of increu.e- n.p!d ;nCr(\IlIO! of naturalilO'd 
an;m.t, and 1,lanu-NalUfI) of Ih, check. h) inc.--cQUlpe. 
t;t joo 'mh"e>W! - .:ffect. of c1imat, _ l'rol«tion (rom Ib, 
Dumber of iooiridlLl.la--Coml,tu relation. of all ."imal •• ud 
plaut. throu!tboutuatul'fl---8.tru;:!I,ror lif'lDOIt MVfre hft"'"IlfD 
Indi~idlLl.t.audnriet .... orth'Mme'I~; o/'kll .... ereOO" 
1_ .,lfciCi of the acne ~,,-The relalioo of organism to 
OJplliIWIMlDQII:impc:wWttol.Urelatl.,.... 

DErOII}: ('nt('ring: 011 the IJUhjed of this ehapu-r, J must 
make a few preliminary r('mnrkit, to show how the 
I!tnlF:gle for uU!tence hears on Natuml ~Icction. It 
has \)c('u seen in the IflSt chapter that among'!!t organic 
bc>iugs in 0. state of nature there is BOllIe individual vari· 
ahil ity j i.ndeed 1 am not Ilwo.re that this hns evcr beell 
dk<Jlllt('(l 1t is immnlerial for liS whether n mnltitude 
of doubtful forms be cslled spe(' iee or suiHlp<'Cics or van· 
('tif'6 i what milk, for instance, llle t,,"O or three hundred 
doubtfu.l fonDS of British I)lnnts are entitled to hold, if 
tli(' existence of any well-marked \"arietiee he admitted 
Bllt tIle mere c:ligtenoo of indi,·idual ,·ariahility aud of 
IIOme few well-marked mrietiC8, though 1IC(.'eS8flry lUI 

the foundation for the work, helps us but little in 
undcratanding how I!I)C('iefi ariso in natuT(l. How have 
till thOllC exquisite aduptations of oue pnrt of the organ
isation to tmother part, and to tho conditions of life, !l1It1 
or one distinct organic being to anotill'r being. been pel'
f .. 'Ctcd? We see thefle beautirul co-adnptatiolll mCl;t 
plainly in the woodpe<~kcr and m~lctoe; find onl~· a 
littlo le88 llia.inly in tile hUDlhlClit lXU'IIlIito whieb cliUb'1! 
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to tho Imint of (1 quadnlpro or fcathefll of a Linl i iu tho 
~tnlcturc of the beetlo which din~ through the water; 
ill the plumed 800(1 which is wnftcd by tho gcntloo 
brcelej in short, wo f!C(' beautiful adaptations c\'ery
wheN' find iu O"er), part of tile orgnllio ..... orld 

Again, it mny be nsked, how is it th.at l'ilrietiCtl, which 
I lul.\'o c(lnC'<l incipient species. become ultilllawJy con
w'ried into good und distinct 8pceiCflt which ill lII08t 

rnses obviollilly differ from ench otllt:r fur more thun do 
the nri(ltiCIJ of the 8iUUO spe<-iCtl? llow do thoee groups 
of 8]>eci~ whidl oonstitute what are called distillet 
gt'n(>rn, and which differ from ooch olliu ,noro than do 
the spec:iCtl of the llame genus, Ilnse? _\11 thC8C ~ults, 
B8 we shall more fully 800 ill the nut ehnpter, follow 
inc,-itnbly from the struggle for life_ Oll"ing to this 
struggle for life, auy '-ariation, howe"cr slight and from 
whnW'-cr cause proceeding, if it be ill (lny dC'gTCe pro
CItable to nil indi"iduul of an)' speeiC'R, in its infinitely 
oomplex I"('lntiOIl8 to other organic beings and to ex
t(>rlUII nature, will tend to tllO pr('8Crnltion of thnt indi
lidl1al, and "iIl genemlly be inherited by ita off"prillg_ 
Tho Off"llring,. alao, will thus 110.1'0 a IJctt.::r ehnnce of 
sun-iring, for, of tho many indil"idunls of auy spx:iCfl 
lI"hid, are periodically born, but 0. swo.ll numlx>r can 
sunil"C. I luu-e called this llrinciplc. by which each 
slight 1'8.rio.tion, if l13efuJ. i~ Jlre!CrH,<I, by tllO tenn of 
Nal!lrnl Sel{!('tion, in onler to lllark ita relation to IUnn's 
pcm"er of IK'loetwn_ We M.I'e seen that 1111111 by IK'1ec
(ion can certainly llrodnee great l'('tmlts, and Ciln adapt 
organio beingtl to hie own IISOiI, through the accumula
tion of alight bllt useful '-arilltious, given to him by the 
Imlltl of Nlttul'('_ ]lut N8.tural Selection, as we slUlIi 
her(-Ilftcr lICe, is a I)()wer incessantly ready for action, 
and iil as immcnBumbly superior to mali's fC('ble dJorl& 
as the worka of Sature are to th080 of .\rt.. 

_ ____ bL~.moJet&.worl< • .A ctUIiJeS Dar .... ,Onlir'lf!l 
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"'0 will nowdiscme in a littl(,Dlorcd€.'tailthf'strnf!gle 
for el[i~t('ncc. In my future work IhiB sub~t shall 00 
trcat('(I, All it well de!ICn·~ nt milch grentcr length. 
The el(\t'r De Candolle and Lyrll ha,·o largdy lind phi. 
lOoKlpllically shol'!Il that all organic beings are exposed 
to severe competition. In rq;nnl to I)lanl,ij, no one hAll 
tl'('al(>(1 this subjc<'t with more spirit and ability than 
W. Hcrbert, Dean of Uauchcstcr, evidently the resnlt 
of hiB g'n'llt horticultural knowledge. Nothing is easier 
than to admit in wonls the tnlth of tho uni,-crsnl 
~tnlF8le for life, or more difficult-at least 1 ha"e foun(1 
it 8O--t1l1m constantly to bcnr this oonciusioll ill mind. 
Yet unleM it be thoroughly engmined in the mind, I 
am <'OlI\'inccd that the wbole econom,' of nature, with 
e\'('ry fact on distriUlltiOIl, rarity, auun;lan('(', extinction, 
lIud ,·ariation. will be dimlysecn or quito misullncrstood. 
We b€.'hoM the face of naturo bright with gla(lne,;s, we 
oft£>u 8(>(l 8llperablllldanee of food; we do not see, or we 
fOrg<'t, tlul.t the birds which are idly singing round lIS 

m06tly li \'e on iuS{'{"il:I or 8e('(is, and are thuB constantly 
d(!ljtroying lift'; or we forget how lal'f'cly thf'FIC 9Ongsten!, 
or their ~ or their nestling>', are dClotroyed by bird,; 
and bcnsta of llrey; we do not always Jx>ar in mind, 
that though food may be now slIlX'raiJlUl(innt, it i:I not 
80 fit all f!ea8OlIlI or oorb nleurring loor. 

1 should 1)J'('nllse that 1 tOO 1110 tenn St"I~le fOl' 
Exitltenee in a inrge and metaphorical 1IC!lliJ(', induding 
dependenco of ouo being 011 another, and iUf'luding 
(which is more important) not only the lifo of the indio 
vidual, but aucce88 in leaving progC!lly. Two canine 
animflla in a time of dearth, may be tMlly said to 
atMlgglo with each other which 8Imll get food and live. 
nut a plant on the edge of a desert itllI8id to struggle 
for lifo against. tho drought, tllollgh more properly it 
Moultl be &lid to be dependent Oil. the moisture. A 
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plant whkh annually produ~ a thoulJtUld 8I:!«1s, of 
wlLidl ou all M{,ragc ouly one OOIllOil to mnturity, may 
be more tmly said to 81:rtlf!:gle with the plan13 of tho 
8fIme aud other kin<1s which alrC6dy clothe the groun<L 
Tho missletoo is dependent 011 tho tlpplo and R few other 
trees, hut {'un only i.n a far·fcteil{'d sen@(! be Mid to 
strn~"f.(le with thCilC trees, for if too IllRny of th{'8C pam
silt'S grow Oli the some tree, it will IRllb'llish Rud die_ 
But Iie\-{'ml 8C<'dliug wissletO&!, growing close t~th('r 
on the MillO branch, may more tndy be said to .ortmAAie 
wilh t'n{'h other_ As the mi.;.;letoe is di.,;iJCllIinalt'd by 
LirW.. il,ij {'Xi:;teliCC depends 011 binls j and it Inay meta· 
Jlhorically be soid to struggle 1'oit1l otll(-r fmit.bearing 
Illants, in onler to tempt bird.! to dc\-our and thus 
di.",*minate its 8C('(is mther than UlO8e of other plants.. 
III th{';t(l 8CH~ml senses, which 11ft88 into each other, J 
use for conwmience sake the geneml !.enu of stnlggle 
for existence. 

A stn~lo for existence inevihlbly follows from the 
high rotc lit II hicll all organic beillgs tend to increase_ 
En:!ry !x-ing, which during iw natuml lifetime Ilroclu{'CII 
IICn-ml {'ggtI or seeds, must Buffer dOiltnll'tiOIl during 80me 
lK!ri()(1 of its life, and during !lOme IK'IUIOIl or Q('(1I.Sional 
yNlr, otlie",;:;/", 011 tile Jlrinciple or geomHrical increase, 
i13 nlllllbel'8 would quickly become I!O inordinately great 
that no rollntry could IitlPJlOrt tht! llrodllct. H t!nC(', as 
more indh-iduaiB are procillct>d thall can poi.'iOibly sur
,-in', there must in eH}ry case he 8 stnlggle for exist,. 
enC(', (' ither ono illdil-idual with nnotll('r of the 8!lme 
RJX'<'i{'fl, or witu the individlll\ls of distinct spcciCl!, or 
with the pllYllienl conditions of lift:!. It is the dodrine 
of )T"ltllllll nJlplit'd y,ith nlunifold forre to tho whole 
unimnl amI legetaLle kingdoms j for ill this ('11.8(' there 
('11.11 be no artificial incrense of fOQ(~ and no IJnldeutial 
I'i'8l.raint from marriage. Alt110l.lgh iIOlIle species may 

hi> ~R t. Wort ,..,frh 
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be now incrooaing, more or letI! mpidly, ill Ulunbers, all 
("annot (10 110, for tllo world would not hold th('m. 

Th(>re is no exception to the nllo that cI'ery organic 
bring lIatumlly incretJ...«e!! at !lO high a mte, that if not 
d0'troyed, thccarth would !lOOn Jx. covcr«! by the Ilrogeny 
of a Ringle ]){\ir. Even I!low-ureeding IllUIl 11I\s doubled 
in twcnty-five ycnrs, alld fit this nIle, ill a few thouSlUld 
ycars, thcro would liiemlly not be standing room for his 
Ill"Of.,'<'IIY. Liunu:ns has ealClllnted Omt if an anllual 
Ilhlut produced only two seed.s-nnd OICI'C iii no plnnt !lO 

unprodnt"tin:~ as Olis_nd their 800(llingll nut year ll~ 
dnced two, find 80 on, then in twenty ycal1l tlu,-re wouJd 
be a million ]llnnts. Thl' dellhant is I'C('kolied to be the 
sloln-st br«!dcr of all knol';}), animals, and] lun'c taken 
801110 pains to ~iIUate its l)robRblo minimum mte of 
natural inerease: it lIill be IUlller tho mark to II&>IUDe 
that it breeds when thirt~· )'('11111 old, find goes on breeding 
tillll illety ~'('al1l old, bringing forth throo pair of yOllDg' 
ill thiA interval; if this Jx. !lO, at the end of t110 fifth 
('('ntury tlu:-re would be alive fifl~n million elephants, 
d('M('('llded from the til'l!t Ilftir, 

But w(' ha.\"o bett('r ('vidence on this lIUhjoct than 
mere IhOOl'(:ti('ai CftlcuJationa. lllllll('ly, the num('l'Oll.q 
l'{"('()n1ed ('1UIeII of tile IIlIloni~hin~ly mJlid inerease of 
\'ari01l8 IIninlals in II. !:!tatc of natlln', II'hell eircnl1l8tanC€'!' 
lul.\·(' be<-n fa\'ollmble to tlll'rn during two or three fol
lowing 8CIl801l& Still more striking iii the e\'idenre from 
ollr domestie animals of many kinds whicb h/we run 
wild in sew-rnl part'! of tll(- world: if the stntements of 
the rate of in('rcase of slow-breeding {'tittle find llOTSeS 
in Hollth.Americn, and lallerly in AIl~tmliu, had not 
~n well authenticatetI, they wonld ho.Yc been quite 
incredible. Ro it is with plants: cfUl('llooliid be gh'enof 
introducOO plants which hn\"(' ~me oommon throughout 
II'holo i3lands in fI, period of IC88 than ten yeara Se'l"eml 



HlOll IlATE OF IXcnEASE. G:> 

of tho plants now moet 1Illlllerous o,"er the wide pI[liulI of 
J..u. Pinta, clothing square leagues of surface nlm08t to 
the exclusion of [Ill other plnnts,. hn\'e be(,11 introduced 
from Europe j and there are pi[lnta which now rong<l in 
India, as 1 llear from Dr, l~alconcr, from Cape Comorin 
to the I limalaya, which ha,'c been imported from America 
silloo ita discO\"cry. In such CIl!IC8, and endless instances 
could be gi,"cn, no ono BUIlJlO8eIiI tl1$t tho fertility or 
these Animals or plauta has been snddenly and temper 
nlrily increasro in any IlClIsible degree. Tho obvious 
e.xplrlllatioll is tllat tho conditions of life ha"o hecn '"cry 
f,u'oumblc, Bud that thoro llll$ consequcntly been less 
destruction of the old Bud youug, Bnd that nearly Bll the 
young 118'"0 been eoobled to breed In BUch etUl(!lI the 
goomclrica1 ratio of incretl.lC, tho result of whicll nel'or 
fails to be IItll'}lrWng.simply cxplaius the extraordinarily 
mpid increase aud ",-ide diffusion of naturalised llroduc
tiolls iii their new home& 

In a statc of nature almost el'cry plant produocs !ICed, 
and alllongst nnilllllls there are I'ery few WWcll do lIot 
annually !leir, lienoo we IOOy confidently IlS8Crt, that 
allilialitaand animnlil aretcDding to increa.seata ge0-
metrical ratio, that all would most mtlidly stock Ol'Cry 

station in whieh they could l\liy how erist, nnd tlint the 
goomelrk'8l tendency to incm\8C must be cheeked by 
desmletion at !lOme pe riod of life. 011r f(lllliliarity wit11 
tho larger domestic animal8 tcnds, I tllink, to milllead 
118: wc 800 no great destruction falliug on them, and we 
forget tlillt thousands are annnAlly sLlllghtercd for food, 
and that in a statc of nature an equal number woulol 
1181'0 IOmehow to be diilpoiloo of, 

'fhe ollly dilTerenoo between orgunisms wweh allutlll.lly 
Ilroduco eggs or seedii by the thOU8llIld, umll!Joso which 
Ilrodllce cxtremely fow, iii, tlmt the sJow"brCC<tcrI! woultl 
«'<lllire a few more yearl! to llOOtlle, under fn\'oumblc 
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ronditiona, a whole district, lct it be cW'r so large. The 
('Ondor lays 0. couplc o( eggs and the Ofltridl A score, and 
yet in tho IIllInc country tho condor lIIAy I..e tho more 
numerous of the two: the }~ulmar petrcl laY8 but onc 
~, yet it ill belim·cd to be the mOilt numcrol18 bird 
in the world. One fiy depositll IUUldrcd.:! of eggs, and 
another, likc tile hippobosca, " singlc one; but thill 
difference does not dl·tennine how mnny indh"idunlll of 
th(l two species can he supported in 0. district. A large 
nlllnber of eggs ill of some importAnce to thoee specie!!, 
"hich depend on a mpidlr fiuetlUlting amount of food, 
(or it alloWll them mpidly to increase ill number" But 
the real importallOO of II large nlllnber of eggs or seeds 
ill to make nI) for milch destruction at some period of 
life; and this period in the great majority of ClI8CS ill fln 
carlyone. If an allirual Cftn in all)" way protect iLJ own 
~ or young, n amflll number llIay be produced, and 
Y(lt the a\"erRf,>e stock be flllly kept lip; Lilt if many 
eggs or young are destroyed., many 1lI1l8t. be produced, 
or the ~peci('ll will Ix-come cxtinct. 1t lI"onld suffice to 
kecl) up tho full nUlllber of a tree, \lbidl lived 011 an 
an-rage {or n thouaand yCIU"$, i{ a single IJecd were IJn)o 
duced once in a thousand ymrs, 8upposing thAt this seed 
were ne,"er dt'"troye(~ And could be eWlIlrcd to germi. 
lude in a fitting plaee" So that in all C88e8, the a,"erage 
nmnber of AUY animal or plnnt depends only indirectly 
Oil tho lIullIberof itil eggs or seeds. 

I n lool..-ing at Nature, it is most llC<:C8Sflry to keep 
tho foregoing C'Ons:iderations always in mind-llcycr to 
(orget that c,"ery single organic being arouud us Illay 
be mid to be sui\;ng to the utmOlit to increase in Dum· 
ben:; that each li\"ea by a strugglc flt !JOmo period of 
its lifc; that heary dCiltruction ine"itaLly {1111s citller 
on tile young or old, during each gellcmtion or at 
recurrent intCrYills. Lighten ally ciux:k, mitigate the 

The ami W 
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destruction e,'er 80 little, and the number o( the II)(!Ciea 
will IlUU(I@t instautaneousiy increase to Iluy amount. 
The (1\00 of Nllhlre may be oomj)Bred to a yielding 
surface, with tell thousand ahaq> woogce l)Bcked c!0I!C 
together and dri,'cll inwards by incessant blow8,8Ome
tillle8 0110 wedge being lrtl'Uek, and thell another "'itll 
greater force, 

What chocka the natural tendency of each spedca to 
illcrcll80 in number is most obscure. Look at tho most 
\'jgorolls spceice j by as much as it swarmil ill numbers. by 
80 milch will its tendency to inCren80 be still further in
creased. We kno\ll' not exl\Clly what iho checks are iu 
m'cn one single iU8tauce. Nor will this surprise auy oue 
who rctlcctil how ignOl1Lllt we Ill'6 on this head. e,'cn in 
regard to maukilld, 80 incomparably better knowD than 
ally other animal. This BUbjcct IWI been ably treated by 
several authol'8, and I shall, ill my future work, disctl88 
8O1110 of tbe checks at considcrnble Icngth, more CIIIlCCially 
in regard to tile fernl animaia of South America. Here 
I will make only 0. fow remarks. just to recall to tllO 
reader's mimi some of tliO cllief points. Eggs or ,'cry 
yOlmS' animals seem gencrally to sllITer IIIoet, 1)11t this 
is not im'ariably the case. "'itll Illllntll tller6 is a nut 
destruction of seeds, but, from 80100 ob6en'atiOIlS which 
I haro made, I belim'e that it is the soodlings whiclt 
8lllTer 1lI0!Jt from germinating in ground already tilic.kly 
stocked with other Illants, Seedlings. also, are destroyed 
in nwt Ilumberll by l'ariollS enemies; for instance, on a 
pi(l(:e of groulI(l three feet long ami two wide, dug and 
clcared, and whero there could be no chokiug from other 
plant8, llllarked all the seedlings of ollr IIf1lh'e weeds as 
they callie IIll, nnd out of the 3Ji no lC1J8 thnll 29;:; were 
dOlitroycd, chiefly by slugs and inseclil. If turf which 
hill! 10llg been mown, and the CIUlO would be tile same 
with Inn clOl(!ly browsed by quadrulHXli, be let to grow, 

n....,;t'>m teWor\,0fChn n. 
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the more vigorous plants gradunlly kill the le88 vigorous. 
thougll fully grown, plants: thus out of twenty species 
growing on a little plot of turf (three fect by four) nine 
species perished from tho other species being allowed to 
grow up freely. 

TIle amount of food for each species of course gives 
the extreme limit to wllicll each can increase; bnt vcry 
frequently it is not the oLtaining food, but the serving 
as llrcy to other animals, which determines the a,'ernge 
numbers of 0. species. Thus, tllero seems to be little 
doubt that the stock of partridges, grouse, find hares on 
any large estate depends chiefly on t}1O destruction of 
vermin. If not one llend of game wero shot during tIle 
next twenty yean in England, and, at the same time, 
if no vermin were destroyed, there would, in all proun
bility, be less game limn at present, although hundreds 
of thousands of game animals are now annually killed. 
On the othcr hand, in some cases, as witll the elephant 
and rhinOC('tos, Ilone are destroyed by beasts of prey: 
c,'ell tlie tiger in India mOllt rarely dllres to attack II. 

young eleplHl.llt llTOtected by its dam. 
Climate plays an important part in detennining the 

avemge mlmbers of a species, lind periodical seasons of 
extreme cold or drought. I believe to 00 the most 
effective of ull cllecks. I estimated that the wintcr of 
1854-55 destroyed four-fifths of the birds in my OW1l 

grounds; and this is a tremendous destruction, when we 
remember that ten per cent. is an extraordinarily seyere 
mortality from epidemics with mUll. The uction of cli
mate seems at first sight to 00 quite independent of the 
struggle for existence; Lut in 80 far as climate clliefly 
acta ill reducing food, it brings on the mO&t severe 
struggle ootWCCIl the individuals, whetller of the same 
or of distinct 5pecies, wllich Bubsist on tho sarno kind 
of food E,'en when climllte, for instance extreme 
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oold, acta (lire<'tly, it will be the least dgorout, or those 
wh.ich htl\'c got least food tlu'Ough the adl'Rncing winter, 
which will suffer 1ll0llt. W'hen we trovel from 80utll to 
north. or from a daml) tel:,'ioll to a dry, wc invariably 
see 80mc species grndually getting o)l'cr and rorer, and 
finally di8(lJlpenring j and the change of climate Leing: 
con~piCIIOUS, we are temptetl to attriLuto the whole 
effl'etto it.. direct nctioll. ButtiJis iSIl I'cry fnlse view: 
we forget that ellCh species, el'cn where it Illost alxlIIuda, 
ig constantly suffering enornlOruI <ie .. tnlCtioll at BOrne 
period of its life, from enemies or from competitors for 
the snme 1)laoo and food; !Wd if the;;c enemies or com
IlI;titoni be in the leMt degree ftwoured by any slight 
chango of climate, tlley will incl'(:a:;c in Ilumbe.,., and, 
as each area is already fully stocked with inhabitilnt.s, 
the other 8]M:lCie& will decrease. When wo lrnl'el south
ward and IICO a 8}JoCCies decreasing in numbers, wo lUay 
fed sllre that tho cause lies quito lUI much in other spe_ 
cies being fiIVOIIl'()(I, as ill this one beiug hurt, So it is 
when 11'0 trnl'e1 Ilorthll'aro, but in a 8OIllOll'hat lesser 
del,'l'CC, for the !lumber of species of all kinds, and tllem. 
fore of competitors, deerell8ClJ northwards; hence ill 
going northwaro, or in aseending a mountain, 11'0 far 
oftener !ned with stunted forms, duo to tho dirtdi!l 
injuriol\s action of climate, than wo do ill 1l\'Oceeding 
southwlll'ds or in descending a mountain, When we 
reach tho Aretic regions, or mow'-cal)I)O(i summits, or 
olAlolute deserts, the struggle ror life is almost cxclu
si,'c1y with the clements, 

That climate IlCts iu main partindircctly by fuvollring 
other 8IJoCCiCii, 11'0 may clclLI'ly I!OO in tho protligious 
1l11t1\ber of plnntli ill our gardens which Cl\1l perfectly 
well endnre our climate, but which nc\'er become natu
rali,;cd, for they cn.nnot compete Ilith Oll r nalh'o Jllants, 
nor ret:i6t d(;r;tn\ction by our natilO animals, 
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"'1f"0 a sped ...... owing to h~hly fal'oun.ble cireum
stan('('&, in .. reases iuonlinately in nwnbef!l in a smaJl 
tnu't. epidemiC&--8t least. tilii! aeeml generally to oecur 
with our sniDe animals---ol\('n ensue: and here we have 
n limiting cheek independent of the struJ..'glo for life, 
But evell 80mI' of tbcso ~Iled ('pidcmiCII IIllpcnr to 
be diu) to pRl'fUlitic wonns, whieh hnvo from 8ODlO ('6119(1, 
)lOIISilJly ill rart through focility of d iffusion nmongst 
the crowded animals, 00c1l dillproporlionably favoured: 
and here romll!! in • lIOn of IIf.nJgglo betw(!(>n tbe Il&J'll.
lIitellud iaprer. 

On tbe othl'f hand. ill many eMeII, 8 large stock of 
inl1il-iduais of tho IIIIomc spt"I"it'll, n:o!ath-e!y to the Dnm
bert of ita en('1Jl.iCEl, is abeolutt'iy ll(l('efS8.ry for ita pre
lerration. ThUll we can ('II.Siiy nlLMl llienty of com 8l)(\ 
rnl~l, &c., in our field., iX'<'auae the ~ arc in 
J.,'Tl'8t CX('('88 rompaf'('(i with the Ilumoc-r of birch whicb 
fl'{'(i 011 them; nor can the binl~J though luning a Buper
nbtUldnl1{'(' of food at lilis one iK'Il.9(In, inc~1Ifl in nmnber 
)lrnportinnally to the 8UP)liy of 8(>(1(1, All their llumbers 
1Il'@{·heckt'fl during winter: but any ono who 11M tried, 
knOll'll how troubleliOlne it iB to gt·t eecd from II few 
II'heat or other 8lll'h plallta: ill a garden; I hlne in thiz; 
('8111' 108l en'I')- single eerd. Tilie ,-jell" of the nl'Cel!iiity 
of a large elock of the I18me B)Jecire for ita )lretk'rvation, 
I'xjllaiJU, 1 belie'f!', lOme I!in{tular fllCta iu uature, stich 
u that of ,-ery nue planta: being I!IODI!'timf'fl extrewel~ 
abundant in thl:' few spots Wh('TO tiley 110 t)('{'Ur; and 
Ihnt of 110m!' lIQCial plant.!! king 8odal, that is, ahound
ing in individuals, even on the extrellle oonfin(!8 of their 
mllW'. ]?or ill luch en8C8, wo may bclicw, that n plnnt 
('(mid ('xi~t ollly where tile ronditiOlll of i18 lire Vit're 110 
faWltlmbl!' that many could ('x~t t~('th('l', and thus san' 
('ft('h other fronl litter destruction. I should add that till' 
goo.l e(fee" of frequent intef('""""ing, and the ill eff('('~ 



MUTUAL CUECKS TO INCREA.S.:. 7I 

of cloee interbreeding, Ilrobably COniO into plAy in !!OIlIO 

of thl.'ilO (1lBC8i but on Hili intricate8ubject 1 wiJlnot 
hero enlarge. 

![aIlY (.~18('8 nre on roconl showing how complex 
and unexpected are tllo checks and relAtions between 
organic beings, which have to stTllggle together in the 
&Inw country. J will givo only a Binglo in8tullcc, whiell, 
though a simple ono, has interested me. In Stalfonl. 
shire, on tho estlltc or a relation where 1 hnd lunl,lo 
mcane of inv~tigntion, tllere WIIS a large aud extremely 
oorren heath, which had nm·er been touched by the 
hand of mnn; bnt 1JC\·el'lll .hundred IlCn.'iI of eXll('tiy tile 
8flmo nature had been enclosed tweuty·fj,·o YCtln! pre
Yiou~ly aud plnnted with Scotch fir. 1'110 chnnge in the 
Ilath·o ,·egctation of the Illanted l16rt of tho hcath wus 
lIlost remnrknble, more than isgcnenilly &cen in p088ing 
from one quito dilTerent soil to auother: not only the 
I,roportional unmbers of tho heath.plauts "·ere wholly 
ehanged, bllt twelve ~1)CCies of plants (not counting 
gmsses and cnri0C8) flourished in the I,lulltntious, which 
conld 1I0t be fOlilid on tho heath. Tho effect 011 the 
iuS(.'('\d must ha,·o been still greater, for six ill.8O('UVOfOlis 
birds were ,·ery common in tho pluntutiolle, whieu were 
not to be seen on tho heath; unO. tuo hCllth WIIS fre
quented by two or three distinct insedivofOU! birds. 
Here we 8C(l how potent bas heeD the elTect of the in· 
tfO(illC'tion of 1\ single tree, notbing wllJl.t~wer ellJC Imying 
OOen done, with tho exC'Cption that tho itUid had been 
enclosed, so that cattlo could not enter. nut how iIll' 
l)Ortant an clement endosure is, I Jllainly 8fl1V Ilcar 
Farnllam, in Surrey. Uere there ure ext('n.~ivo h('l\th .. .., 
with II. f('w clullIpe of oM Scoteh firil 011 the distl\nt hill· 
top;!: within tl16 last ten r('llril largo @1laCt'S 1111\·0 been 
('n('(l!!('(I, ani! IJClf-llOwn firs are now springing UI) in 
multilude'l, IJO cloec together that all <'allllut liye. 
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When I R8Certailled that thC@e young trees had not 
been sown or planted, I was so much surprised at their 
numbers that I went to !lel'eml points of I-jew, wliellC'O 
r ('(Mud examine hundreds of acres of the unenclosed 
heath,nnd literally I ooulcl not see a single Scotch fir, 
except the old plnntc<l clumps. But on looking cloeely 
between the stems of the heath. 1 fonnd a multitude of 
soo:lIings and little tl1.'e8, whieh had i.Jc.cn perpetllllll~
browsed down by the cattle. In one square yard, I\t a 
point some hundred yards distnnt from one of the old 
clumps, I counted thirty-two little trees; nnd one of them, 
judgiug from the rings of growth, had during twenty-si.<t 
years tried to mise its head o.l)OI·e the stems oftlle heath, 
and had failed. No wonder tilat, I\.!! soon WI the land 
WIIS enclosed, it becamo thickly dothed with vigoroud), 
growing yOUllg firs, Yet tllO heath WI\.!! so extremely 
harren IIncl 80 e.xtensh'c that ne one would CI'er hAn~ 
imagined that cattle would hlll'C so clOlK'ly and etTe<:tll
ally scnrehcd it for food, 

H ('ro 11'6 I!('C Ihnt ('Utile nbeoilltdv dclcmlinc tlill 
existenoo of the &.'I:,teh fir; hilt iu 8C~'eml parts of tho 
world insects detcrminc the el[i~h'llceof cattle. Perhnpl' 
Pllf'nguny otTen! tho most curious ill~tllllCC of this j for 
here neithf:r cattle nor hor&C>'l 1I0r dogs h"" c cI'er run 
wild, though they SIIl\nu !IOllthlll\rd find uorthwllrd iD Il 
fernl stille; Ilud _\7~\1'l1 Ilnd Hellg'ger l\two shown tllil.t 
thiil is cnu:!Cd by thl' greater llumber ill Parab'11lly of n 
et,rtain fly, which lays its ~ iu till' lillI-Cis or tb~ 
lI11irUflls whC'il first hom, '1'hl' incrcM(' of thCf\(' flies, 
numerous Ill! they nrt', 11lILqt be habitllnlly ch('('kC(1 by 
80me UlMUS, Jlrobnbly by birds. llen(.'(', ir rertnin in
se<-til-orouil binl~ (wh()S(l IlIUl\bersIlTO IlI'Ooobly T('~ILlnted 
by lmwks or bensts ofprcy) w('rC' 10 illcrt,fL..'<C ill PnM1b'1my, 
tim fliCIJ wOlud dccl'('fI.'I('--thell C'fIttlc ami 110f'8CS would 
become fl'ml, and this would ccrttlinl~' greatly niter (ns 
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ind,~ ... 1 I M\'(, ubloPn'ed in pRt18 of 801llh .\merica) ill£' 
n1~t"lation: th~ again would largely anert. tilt' iflSClCtlI; 
!Iud thig, ft8 \\'(' jUlJt Im\'o 8e('u in Staffon:l~hire. the 
iM('('tiwlrollS birds, anel eo onwards in cn'r-incl'('f\5iug" 
circles of complexity, We ~"11.Il this serics by inaeru· 
mrollS bin:l~, nnel "'e have ended with them, Not. that 
in natnre the relations can ever be as l<impltl {IS this, 
Battle within battle must ever be rocllrring with val)'ing 
IiIH~; and )'('t in tho long.run the fON."i)II are eo 
nicely bfllallf'«l, tMt the fllC'eofnntlll'C l'('mains lIuifonn 
for long periods of time, though fll>I;un'<iJy the lIlerefit 
trifle wo\ud ofwn gil'e the victory to 0110 ol'f.,"IInic lM:illg 
o\"('r another, Xeverthel('f!8 80 profound is our ignorance. 
and eo high our )lresumption, that we mftn'(>\ whell we 
h('lU' of til(> extinction of an organic being; and 1\8 we do 
not Il1"O thl' CIlUBe, we illvoke ('fltaclysflIs to dCllOlate tho 
worM, or ill\'ent 111\\'3 011 tho duration of tile fonns of life! 

1 am temilled to brive ono morc instance I!howillg how 
Illnntll ami animals, lll06t remote in tho lJ('aie of nature, 
arc bound together by R web of colllplex. l'('intiolli!. I 
shall hen"flfter have oerosion to show that the exotic 
Lobelia fulgcus, in tills pRrt of Ellglal\(l, is n(>v(>r \'kited 
Ly Ul>:lt'lCts, and conlll!<Juently, from its 1)(,(,lIliar structure, 
nf'\'er can IIC"t a &C't'tl. Many of ollr orehidllN'Ouil plaut8 
abeolntely require the risit8 of motha to relllo\'e tilCir 
pollen.Ill8.'I8OII alld thU8 to fertilise them, 1 Il/I.\'e, also, 
fCtI.:I>..n to bclio\'o that hlUnble-beeH are indiSJM'loohle to 
tho f\,rtilisntion of Ihe heartsoo:!o (Viola tricolor), for 
other bees do not yisit this 110wer. .From experiments 
whi"h I iun-o trio<~ I Im\'o fOllud tllll.t lho villits of bees, 
if not iJl(liallCnsnhle, are Ilt lCfU'lt highly \x>u(>ll('in l to Ihe 
fertilisation or our elo\'ers; bllt hUllible-hoes alone visit 
tho COllimon red dorer (Trifolium pmtell8C), as other 
bees rannot reach tho nllCtar, Helloo J hAvo wry little 
doubt, that if the whole genU.!! of humble-l,)e(>e becalIl(\ 

E 
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cxtinct or ycry rnro in England. the hcnrtscase and red 
cloycr would become Yery rnre, or wholly disappear, 
The number of humble-bees in Rill' district dependa ill 

" great degree on tl10 uumber of field-mice, which de
stroy their combs and uests; and Mr, II. Newman, who 
has long attended to the habits of humble-boos. bclien~8 
that "more than two-third.!! of tbem are thus destroyed 
allover Eugland," Now tho number of mice is largely 
dependent, as c"ery olle knows, on the number of cau. j 
and .lv, Newman MyS, "Near "illagcs and small tOWIl8 
I have fowul tho nests of humble-bees more numeroUB 
tlUl.ll elsowhero, which I attribute to tlm number of cats 
that destroy the mice," Bence it is quite credible that 
the presence of " feline animal in large numbers in a 
district miglit determiM. througb the illtervention first 
of mice and then of bees, the frequency of certain 
flowers in thatdiBtrict! 

In the ease of eycry species, many different cllecks, 
aeting at different periods of life. and during different 
sellSOllB or years, llrobably como into play j SOUlO 0110 

check or some few being gcnerally the m06t potent, l.)11t 
all coneurring in detonnining the average number or 
even the existence of tim species. I n some cases it can 
00 shown that widely-differeut checks act on the snme 
spocics in <liJl'erent districts. When we look at the 
lllants and bushes clothing nn entangled balik, we are 
tempted to attribute their proportional numbers and 
kinda to what we call chance. But how false a "iew 
~ this J Erery one has heard that when an Americall 
forest is cut down, a "cry different n~gctation springs 
up j but it has been obser.cd that the trees now 
growing on tllO ancient Indian mounds, in tho Southern 
U uited St>ltcs, display the same beautiful diversity and 
proportion of kinda as in tl1e surrounding "irgin forests. 
Whnt a struggle betlfCCU tho severnl kinds of trees 
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must here hayo gone 011 <luring long centuries, each an
nually f!Catteriug ito f!CCdg hy tho thousand; what war 
between insect and inBect-betwecn insecta, aMila, aud 
other auhnals with bird!! and beasta of Ilrey-nllatril'ing 
to increase, and all fceding on each other or Oil tho lrocfI 
or their f!CCdg aud BCC<Uiugs, or on tho other plnuu which 
first clothed tho ground and thua chocked tho growth of 
tho trees! Throw np n handfu] of foothera, and all mllat 
fall to tliO grouucl nccordiug to definito laws; but how 
simplo is tlliil problom comllllrOO to the action and re
action of the innumerablo plauta and animals which hal'o 
tietemlined, ill tho oollrae of celltUriCl!, tile Ilroportional 
numbers and kiuds of trooll 1I0W growiug on tho old 
Indian ruins! 

The depenrumcy of one organic being on another, as 
of a pnmsito on ita prey, lice genenUly between beings 
remote in the ecalo of nature, i'llis is often tho CillO 

";111 th080 which may strictly be said to struggle with 
CflCh other for oxisl('nce, as in the Cft80 of locusts nnd 
grass-feeding quadnlpeds. nut the struggle almost in
\-wOly will be llIost 1IO\'ere between tho iudh'iduals of 
the ADme specice, for tlley frequellt the same districb, 
require the IIluno food, and are a:poaed to the same 
dangers. In the CllllO of vaneti<'fl of tho same species, 
tile stnlggle will generully be allllOilt equally 8O\'ere, 
and we sometimcs 800 the contest 80011 decided: for 
in:.tance, if IlCl"cml \'arietics of wheat be sown together, 
and the miIed 8I!(!(1 be reeoWll, BOme of the \'arieties 
~'bieh lJeHt suit tho 80il or climate, or are naturally the 
mOl!t fertile, will beat tile othcrs and 80 yield more 
1JI.'\ld, aud will consequently iu 1\ few years quite 8Up
plant the olher \'arietics. '1'0 keep up a mi..s:od lltock 
or en'Jl I!I\lch extremely clO8O varietiea 1\8 the \'ariously 
coluurOO sweet-pefUl. they must be each year ImrYcsted 
BCparately, and tL.. seed then miIed in duo llfOpor-

£2 
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tion, otherwise the weaker kinds will steadily dccrcos(' 
ill numbers and disappeur. So again with tho yarieties 
of sheep: it baa been f\SS{'rted that certain mountain
varieties will stan'o out otber moulllaiu-l'arictiC!!, so 
that tlley cannot be kellt together. Tho same result 
haa followed from keeping together different varietics 
of the medicinal leech. It may oyen 00 doubted WlIC

ther tho varieties of Ilny one of our domestic plant.; 
or animals have so exactly the sarno strength, habits, 
lind constitution, that tho original proportiona of a 
mixed stock could be kept up for half a. dozcn genera
tions, if tlleY were allowed to struggle together, like 
beiuga in a. statc of nature, and if tho seed or YOWlg 
wcre not annually sorted. 

As spocios of the snmo geuus 110."0 usually, tJlOugh 
by no mcaIlll invariably, some similarity in habits IUld 
constitution, aud always in stnlcture, tho struf!£lo will 
generally be more &C\'ero betw('('n species of the lIIlllle 
gen1.lS, when they come into competition with each other, 
than between sl>ccies of di:;tinct gcneMI. "'0 see this in 
tho recent cxtension oyer parts of tile United States of 
one species of swallow haying oausod the decrease of an
other species. Tho recent illerease of tho missel-thrush 
in parts of Scotland has caused the dccrca"" of tho 
song-thnlsb. How frequently \1'0 Ileal' of ono species 
of rat taJ..-ing the lliace of another species limIer the 
lIl06t different elimates! Tn Ru.ssia tho small Asiatic 
cockroaeh hllll o"erywhere dri"cll before it its grent 
congener. Ono species of eharlock will supplant another, 
end so in other ca.ses. Wo Cilll dimly see why the COIll

petition SilOUld be moo se,'ere between allied fonns, 
which fill nearly the samo place in the economy of natuT{' ; 
but probably ill no ouo case could wo llrcciscly say why 
OM specie/! hIlS been ,-ictoriona oyer another in tho 
great battle of life. 
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~\ corollary of the highest importance may be deduced 
fronl 11m fo~ing remarks, 1lIllIleiy, that tim atructure 
of eH~ry organic being is related, in tho m06t ~Iltial 
yet oRen iJiddt,:n manncr, to that of all other organic 
beings, with which it oomes into competition for food or 
residcnce, or from whieh it hIlS to escnpe, or on wllieh it 
preys. This i8 obl'ioU8 in tho structure of the te<:th lind 
tllloll8 of tho tiger; lIud ill thnt of tho legs lind clnw8 of 
tllO parasite which clings to the hair 011 the tib",r'8 body. 
Bllt in the beautifully plumed II{'('(I of the dnndelioll, 
ani! in til(' flattened lind fringt'd legs of tho wnter-bct>tle, 
the rdlltion 8(-'('ms lit first confined to the clcments of 
air aud wllter. Yet the admutage of plumed 8('C(ls 110 
doubt ~tllmls in tho closest relation to tho lnnd king 
already thickly clothoo by other plants j 80 that tIle 
seeds mny bo widely distributed and fnll 011 unoc
cupied ground. In the water-beetle, the atructure of 
ita legs, 110 well adapted for dh'ing, allow8 it to 
oompde with other nquntic iU!IOCts, to llllnt for 
its own I)rey, and to escape serving Ill! I)rey to other 
animals. 

'rhe stOre of lIutriment laid I1p within tho seeds of 
mnny plantll 1K!Crij!! at first sight to h""e no 80rt of 
relation to other Illnnu. But from the strong growth 
of young Iltnllt9 produced from, Buch seeds (lUI llE'tUl 
and ocaM), when sown ill the milkt of long grass, 
1 /jI\~I)('('t that tue chief use of the Ilutriment in tlie 
seed is to f(\\'Ollr the gro\\1h of the young seedling, 
whibt stnlggliug with other plants growing "igorouily 
II.lIflroulld. 

Look nt 1\ plaut in the l1lidst of ita Tange, w11)' does 
it not doublo or quadnlple it.!! nUlnbers? Wo know 
that it e.m perfectly well "itilstand a liUle lUore heat 
or cold, dn1ll1llleSS or dryness, for <:Ise"hel'e it ranges 
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into slightly llOtwr or colder, damper or drier distriets. 
III this cu.so wo can clearly see that if wo wished ill 
imagillation to give tho plant tllO power of increoaing 
in number, we sllOuld have to gire it some advantage 
over its competitors, or O\'or tho n.nimals which preyed 
on it. On the confines of its geographical range, a change 
of constitution with respect to climate would clearly 
be all advanta.,"O to our pltlllt; but we have reason 
to believo tllat only a few plants or animals rnnge so 
far, that tIler are destroyed by tho rigour of the climate 
alone. Not until we rench the extreme confines of life, 
in the arctie regions or 011 the borders of an utter desert., 
will competition eoose. The land mny be extremcly 
cold or (hy. yet tllCre will be competition between !IOmo 
fow species, or between the indi\'iduals of tlle sarno 
species, for tho warmest or dampest spots. 

J [cllee, also, we can seo that when a 1)lant or lIuimal 
i~ placed in a IWW country amon!;l!t new competitors, 
though tJIO climato may be exactly tllO same ns in its 
former home, yot tho conditions of its life will generally 
be changed in an essential manner. If we wished to in
creage its avemgo numbers in its now llomc, wo silOnld 
have to mOOify it in a different way to what wo sllould 
have dOllo in its nntivo eountry; for we SilOUld ]111.\-0 to 
gi\'e it some Mmntllgo orer a diITcrent IIOt of com· 
IlCtitorsor encmies. 

It is good thUll to try in our imagination to give any 
form somc ad\'antage orer another. l>robably in IiO 
singlo instance sllol1ld we know what to do, 80 as to 
succeed. It will com"ince 11S of OUT ignornnce 011 the 
mutual relations of all organic bein!;l!; ~l conviction fill 

necessary, fill it seems to be difficult to acquire. All 
that we can do, is to keep steadily ill mind that eacll 
orgauic being is stri\-ing to increase at a goometrical 
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ratio; lbnt eacb at BOme period of its life, during IOmo 
IICIUI()n of the yoor, during cacb generation or at. in
ten-ale, hM to struggle for life, and to Huffer great de
struction_ \\1len we reflect on tbis struggle, we may 
consolo oursch-ea witb the fuli belief, that tho war of 
nature is not incessant, that no fear ia felt, that dCt'lth 
iii generally I,rompt, and that tho \Oigorollil, the healthy, 
and the happy sur"i\-o and multiply. 
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CIL\PTETI IV, 

X"'TUBU SELECTTOl<" 

X"uml Reledi(ln-ih JlO""cr oom])O\rro with mllll', .election-its 
powfroncharacteTlloftri6inp;importllnoe--itlpowerlltalla,;e8 
and OIl both 1C1-.<:tXUai &l«tioo-Ontbe gene .. lityofinter
c_ I .. ~,,'een indh"idu.lb of the flame IlleCles--Circum~tll"~' 
rUOIITIIl>I, IIl1d nllfuou .. ble to Xfttnral l'clectioo.llalD('iy, 
into:'l"eI'u.in:::,ilO]fttion,nnm\x>"rolin'1ivld ... ~Io ... &ction-
Extinction cauei by Xatu .. ] N!1('Ctinn--Dive~_ uf ChII
TftCler,related tothediTe .. ilyorinbal,oilanuofanYlml.llftrea, 
IUl<I to n.atu .. li .. tion-Actim of Xal .... i ~l«limI, through 
Di~Pr~~ of Cha .. cter anJ F..xtinctiOO. on thf dfflCendanu from 
.00000mon I'I.TI'Ut-E1I'lalnl the Gl'O\Iping of IIll orponic beluga:, 

I row will the stnlggle forexistNICf', discussed too briefly 
ill the lust elu"il)ter, oct ill n'g-aro to \".uiation? Can 
the princill\o of scleetion, which we hare seen is 80 
potent in tbe hands of man, apply in Ilature? I think 
we sll1\l1 !IOO thllt it can act mOfJt elfeehllllly, Let it be 
borne in mind in wilat 110 endlC1t8 llumlJ,er of IItrnngo 
peeulinritics our dome:;;tic Ilroductions, and, in " les;er 
degree, those under nature, ,"ary j and how strong the 
hereditary tendency is. r nder dOJU('»1.i{'8tion, it runy be 
tnlly mid thnt the whole orgnni><ntion bcromCfl in some 
degree plll8tie, Let it be borno in mind how infinitely 
COrnl)\!'x lind c1o;;e.fitting arc tho mutuall"('lfltioilIl of nIl 
or~'I\nic beinW' to ('8('h other and kl their pllysienI con
ditions of life, Can it, then, he thought improbuble, 
seeing thut Yf\rillti..,ns uscful to man havo undoubtedly 
occnrrcd, thllt other '"lIriutions n!ICfnl in sollie way to 
Meh being in the great nnd C<lmplcx bottle of life, 
should sometimes occur ill the course of thouMnds of 
generations? Ir such do occur, etm we doubt (I"('mem. 
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bering that IllAny more imlilidUll!s are Lorn tlllln CUll 
llOtiibly iUr\'j\'e) that individualll ll.ln'ing auy ruh'antage, 
howcn'r slight, ol'er others, would 118\'C thc best 
chance of sun'h'ing aud of procreating their kind? 
Ou tho otlil"r hand, we !Uay fed sure that auy yaria
tion in the Icast degree injurious would be rigi(lly 
destroyed. This prescn-Iltion of favonmblc \'ariatiOIlS 
ami tllO r(>joction of injurious varintiOIl.&, 1 cull Natural 
Selection. VarintionSlleither IIscfulllOr injurious would 
not be aticctoo by 11Iltumi selection, and would be left 
Il flut'tllating element, fIB perhaps wo !ICe in tliO species 
called polpuol')lhic. 

Wo shall bef.t understand tho 11roOOblo COUl'IIC of 
natumllK'lcction by tAking thc ease of a country under
going sollle physical change, for inlllanN!, of dimate, 
1.11e proportional numbers of ita inhaLitants would 
alillost illlmediately undergo a change, and IIOlIlO ~pecies 
might becomo extinct. Wc IIllly conclude, frolll what 
wo havo SOCII of tho intimato and com])lex Illanner in 
wllich tho inhabitants of each eonntry nrc Lound to
g.::ther, that any change in the Illlmcrical proportions of 
IlOmo of the inhabitanta, indcJlendeutly of tho change 
of climate it..;cif, would most serioll$ly nti..-'('1. lI1any of 
the otlJere. If the country were open on ita borders, 
nell' forms ","orud certainly immigmte. and this also 
would seriously di:!turb the relatione of 801110 of the 
former inll(l.bitallta Let it be remem!x,red how powerful 
the infhu·nee of a single iutnxluccd tree or Illammal IIfIB 
been ~howll to be. lIut ill the case of an isll1ll1l, or uf 
a country JlRrtly Rnm.mnded by burncrs, into which new 
nnd better ndnpted forms could not freely enter, \1(' 

should then hnwl placC!! in the economy of natUl'e which 
would fl8l!uredly be better 61100 up, if IIOmo of the ori
gillnl inhnbito.ul8 wel'C in some Illanner lIIodilie<1 j for, 
hnd the al'Ca been open to immigration, the~., same 
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lllaces would Im\"e been seized on by intruders. In Bueh 
case, cvery slight modification, which in the course of 
ages clllUlcOO to arise, nnd which in any way favoured 
the individuals of any of tho species, by better adapting 
them to their altered conditioll8, would toud to be pre
sen'oo; and natural selection would thus ha\'c free 
i;IOOjJoO for tho work of improvement. 

\\'0 have reason to belim'c, as slated in t110 first 
chapter, tllRt a chunge in tho conditions of life. by 
specially acting on tho relJroductivo system, causes or 
increases variability; and in the foregoing CIlJl() tho 
oollditiollS of lifo are supposed to have undergone 9. 

change. and this would manifestly be favourable to 
natnmi selection, by gh' ing a better chance of profitable 
variations occurring; and unless profitable "Ilriutions (10 
occur, naturnl selection can do nothing. Not tllf\t, as I 
believe, UlIY extreme amount of ,'ariability is necessary; 
as man can certainly produce great results by adding 
up in any gi\'ell direction mere individual differences, 
8() couldKBtiLre, but far more easily, fcomlu\Ying incom
parably longer time at her diilposaL Nor do I belie,'o 
tlmt nny great physical dmnge, as of climato, or nny 
wlUlilUl.l degree of isolation to check immigration, iii 
actually necessary to llrodllco new and unoccupied 
places for nnturnl selection to fill up by modifying 
and improving somo of tllO yarying inhabitants. :For 
as all tho inhabitants of each country are struggling 
together with nicely hnlanced forces, extremely slight 
modifications in the structure or hnbits of one inha
hitallt would often givo it all ndyantage oyer others; 
and still further modifications of tho snmo kind would 
often lItili further increase tho ad,'antagc, No country 
can be named in wllieh all tl16 native inhabitants are 
now 80 perfectly adapted to each other and to the 
physical colluitiou.s under whieh they li,'e, tlmt nOllO of 
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them could anyhow be improved j for in n.ll countries, 
the Dati"eII hlwc been 80 far oonquered by nat\lJ'8,lised 
pnxluctions, that they b/n-c allowed forciguel'!l to take 
finn IK1ll8e88ion of the land. And as foreigners wn-o 
thm e'-crywhero booten !lOmo of tho nativC8, wo may 
mfdy concludo that tho DatiVeII might have boon mo
dified with advantage, 90 lIS fA) iuwo better rcs.istOO. such 
illtnJ(icrs, 

AI man can produce and certainly hns llroducoo a 
great result by his methodical and uncoUflCiou,s meMS 
of III"lcction, what may not nature effect? ?t[an can act 
only 011 c.xternal and viaible chnmctere: llIlturo cares 
nothing for appoonmCC8, except in 80 rar 88 th<'y lIlIly 
be u:;(lfu1 to any being. She can act on ewry internal 
organ., on every Ilhado of constitutional difrercuce, on the 
whole machillcry of life. llan aelecta Duly for hie own 
good; Natureouly for that of tho being which she teud& 
Every III"locted chnmcter is rully exercised by her; aud 
the being is placed lmdcr well-suited conditions or life. 
l\[11Il kocJl8 the natives of mauy climates ill tho snmo 
country; he sel(lom c;l:crciscs eaeh aelected character 
in 8OUlO IX'Cllliar aud fitting mllllller; he foodlJ n long 
alld a short booked pigeon on tho same food; he 
(lOOJ Ilot cxereillC n long-backed or long-I<!gb'Cd qua
dnlllCli in allY peculiar manner; he expo8etl sheql 
with long aud short wool to tllO MillO climatc. lie 
does not allow the mOilt vigorous mruce to Btrngglo 
(or tho rcmnla He docs Dot rigidly destroy all in
ferior RlliulRls, but protects during Cil.ch mrying 8CQ.!lOn, 
IlS fnr na lies in his power, all his productions. 110 
oftcn begins his aelcction by 8Omo half-monstrous fonn ; 
or (It It'lu;t by 801110 modification llromincnt cnough to 
cakh hi>! l'YC, or to be )llaill]Y Ili!('ful to mill. Under 
nature, Iho @lighteF:t diffeI'Cnoo of Iitnlctul'O or CODsti
tuliull. II\(lY wdl turn the uicely-bahmced tcAle in tllO 
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Itm~l(' for life. and iIO lit> IJJ'('Ii('n'e<l lIow f1l'<'tin:;t are 
th(l wi~bf'!l anl\ elfort.>1 of lIlall! how ~hort hi~ time! and 
oollllNJllrutly how IXlOr will his product.'! Ix>, ('(Illlpared 
\lith those accllllluintNi by nature during wllole goolo. 
gi('ftl p<"riclI:is. Can wo woud('r, thf'll, that uatnre's jlro
(Illctiollfl should \'>1' Uir " tnlf'r" ill ('hornch'r thou man's 
produrtiollll; tlll.t they should I.Je infiuitdy better 
adalJh..J to the mooot rollllJlex ("Oflfiitiflnfl of lire, ami 
should plainly Ix-ar tJll' 8tamp of fur higher wor1.."llla1\
fhill? 

It IIlny be so. id that nntuml f!doctioll is daily lind 
hourly IO('nltil\i~iuf!', throughout tim world, c\'('l)' varia
tion, e\,('1\ the ~)i~h l('!lt; rejeetin:;t tllll.t whirh is bad, 
l)~fvillg lind O(hiillg lip all thut if! good; silently ami 
ilbdL~ih)y workill::t, wl)('nen~r and whN'("'('r opportu
nity offt'l'S, at thl' impron:m('lIt of ('ft('h organi(' being 
ill rdation to it.;l; ol"ft"ni(" and inol'J.,"ftnic condition8 cr 
lift', We I'«' nolhing uf th('!<C slow dlll.lIgt'fl in progress, 
until the hand of tinw 11M morkc·d tll(' louf{ lopsc of 
ogt'll, and tilt:n 80 imperiC'Ct is our vicw into long pas~ 
goologi("n[ ~ ........ that we only 8('(' thut tllo fonnil of life 
an: now dilI'l'n'nt fr(J1ll l1'htlt til('Y fonnerly w~re, 

Althongla natu"I) I!I'le("tioli ('till net onl~' througb and 
fur 11)(> g.xxl of ("ft('h lK'inp:, yet('haJ'a("tt'rs 01l!1 ~tnletu~ 
,,'hidl we are al,t to con~ider as of 'fer)' triflillf{ import
ance, 1I1ny thul! 00 nrt<'ll on. \\lleu wo ""~ I('fl.f-cating 
in>l('('(s b>TeCU, 11.111\ oork-fe«lel'll ruottl~ .. \-grt'r; the 
alpine ]Jtnnnignil white in winter, the red·grou.;e tlJ(l 
colour of hMtlwr, tlnd Ill(> black-groll.';(l that of ]Je£lty 
OIIrth, we IllIl~th<'lit"'o tlultthl!!:l6 tintO! are ofll('r"ice to 
tll('r;O l,irds Slid im ... "('liJ in pre.;('ning liI(,Hl from dangt"f. 
01'01I-"!', if not d('tjtroycd £It BOme period of their lin"', 
\I'OIlld increaao in ('()\lIItl('81 numbers; they are knov'll 
to 8uITer largely frolll birds of prey; And IlIl.wks arc 
guided by eye;o:igllt to their prey,-IlO milch 110, that 011 
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pflrt~ of thtl L'untinl'nt IJenolLS are warnt'<1 not to k('('p 
"hilt' pigroull, Il/J being tllC IUOO!t linblc to dl!oitru("lioll, 
lh'nf't 1 ('all 8ee DO reason to doubt thnt naturollll'lee
tiull might be m()fo;t clTecth'c ill )?iring the I)rop('r rolonr 
10 ('fieh kind of grouse, and in kcellillg that Nlollr, 
\\'lwll OIl('C ncquin::<I, tnle and Nlllitfillt. l\'or onght we 
to think thnt the OC'CflSionnl deetmction Offill animal of 
allY particulnr colour would produce littlo effect: we 
I;holll(1 N'lllember 11011' e$('ntinl it is ill a Iloek of wllile 
6h(l('p to destroy ("'cry lamb with th(' (nint<'flt tmee of 
blft('k. In plant.s the dOll'lI on t11(l fnut find tho ('olour 
of the lIl'flh aro considered by boI811i.~ts as charaet('l'!I of 
tho 11I();jt trilling importance: yet we hoor from an 
Cl:C'('llcllt horticultun"t, Downing', Ihat ill tho rnitcd 
Statl"1l smooth-skinlled fruilll suITer far more from a 
bet,tlc, a curelllio, Ihall those with dO\\'II; Ihnt 11Ilrple 
Illmn8 8ul1'cr far wore from 8 ('ertain di~ tllall ~ellow 
l)huIIII; wherena nuothcr disease ntill('ks rello,\.fle~hcd 
1)('fI{'bes fflr more thau those witll other ('Qlollred flesh. 
If, with nil tho aida of art, these slight diflcl'(>uC«l make 
a b'TCat diffel'(>nce ill c'llth'ating llit:' 8('\'eral Yllricti(';l. 
assul'('(lly, in n Btate of nature, w!J(·t(l the trt'C8 would 
ha\'C to IIlrn~le with oth(,r tl'('('/j nnd with a hOf<t of 
(>Juomi("1\ Stwh differences would "[I.'('ll18lh· fll.'ttle which 
"aril'I~', whNh('r II. l!IIlooth or d(n\'UY, a yeilow or rurplc 
flt·"h.'!.1 fnlil, ahou1d sul'Cet'd, 

1n looking at lllallY small points or dilTcrcn<'c between 
"lwciCfl, whi('h, (18 far ns our ignorancc JlCnuit.!l 11.5 10 
jlld~, 1Il'('1ll to be quito unUnllOrtallt, we I\Hl~ llot forget 
that eliuUlI(', food, &e., Jlrooo.bly pnxlueo e6I1lC "light 
aJl(1 dil'('(!t ('!feet. It is, howc"('r, (11r more nf'CeS'SIlrv 
to b<'ar in mind thnt there nre lllfiny unknowu laws ~f 
corrtiati()11 of growlh, which, when one IlI\rt (If the 
orgnnilllllion i! modified throuF'h "ariati(>Il, and the 
moo.liti{'atiOIiIl are oC<!umlllatcd by ulliural IIclC<!tiun for 
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the good of tlle being, will canso other modificntiolls, 
often of Ole most unexllOOted nature. 

A8 we 800 that th08e yariatioua which under domesti
cation appear at ally particular period of life, tend to 
reappear in the offspring at llll~ Sftme period i-for ill
St8I1C(>, in tho ~b of the many varieties of our culinary 
alld agricultural plants; in Ole caterpil.la.r find cocoon 
stages of the nrittice of the Ililkwonn; in tho eggs of 
poultry, and in tlle colour of the down of their chickcll8 j 
in the hon18 of our sliCCI) and cattle wholl nearly adult j
so ill a state of nature, natumlllClectioll will be enabled 
to act 011 and modify organic beingll at any age. by the 
accumulation of profitable mmtiOIl8 at that age, and by 
their inil(lritallcc at a corresponding age. If it Ilrofit a 
1llnnt to have its accds moro and more v.iddy dillllCmi· 
nate<\ by the wind, J can IiOO no grcatcrdifficulty in this 
being cf1'ooted tlu'Ough natural aei{!(:tiou, tlUlIl in tho 
ootton-Illanter incrooaing and imllro\"lug by l!election 
the (lawn in tl16 J>ode on Ilis ootton-troe& Natural 
selection may modify ami adapt the lana of nil insect 
to 8 SOON! of oontingencies. wbolly different (rom those 
which concern tho mature insect. ThCllO modifications 
will no douLt affect. througb tIle lnw! of correilllion, the 
stnlcture oftile adult; a1ld llrooouiy in the CII80 of tll066 
illllCCte wllich lh·o only (or 8 (ew hours, and whkh ncycr 
(eed, n large part. of their structure is merdy the oor
rdatcd f'C6Illt o( IJUccetI!il·e changot in tIlO i!l.nlciure of 
their Inn·re. So, colI\·eracly, modification! in tIle adult 
will prooobly oftell affed the stnlcture of tho Inn·a; but 
in all cases natural seloction will ensure that modiSen· 
tioI\8 C'OlI.'iI!<}ucnt 011 other modillCtltiorul at a different 
period o( life, ShAll not be in tIlO lcnst degree injurious: 
(or if they became eo, they woulcl cause tho extinction 
oftllcspccics. 

Nntuml_lClcction will modify the structure of the 
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youn~ in relatiou to the porent, and of the IJRreut in 
relation to the young. In lIOCinl animals it \fill adapt 
the suucture of each indh-idual for ule bene6.t of the 
oommlUlity j ifoo.ch in conseqlienoo profil.l by the IIClected 
change. What natuml se1ection cannot do, is to modify 
the 8tnlctlll'O of olle species, without gil·iug it any 
fldmlltnge, for the "'OOCl of another specics janet though 
statements to this elTect mny be found in worb of 
natural history, I cannot find ono C880 which will bear 
invooib"Rtion. A structure used only onoo ill au nluma1's 
whole life, if of high importance to it, might be modi
fied to any extent by natuml eclectiOIl ; for iustance, 
the great jaw8 po8iIClIIICd by eertain insecta, and used 
exclusively for opening the coooon-or the hanl tip to 
the beak of nestling hird!!, wed for brooking the egg. 
It has boon asserted, that of the best short-beaked 
tumbler-pigeous morc perish in the egg than are able to 
get out of it j 80 thnt fallcicrs !\S8ist in tho ad of hatch
ing. Now, if naturo llad to mako the beak of a full· 
grown pigeon Ycry short for the Lird'sown fldmntage, the 
JlI'OCCil8 of modification would be very slow, alld thero 
would be simultanoously tIle moet rigQrou8 selection of 
the youug hirdil within the egg. which had Ule most pow
erful nnd lmmest beaks, for all with weak books would 
in('\·ito.bly perish: or, more delicate and more easily 
broken shells might be selected, the thickne88 of the 
silell being known to ,·ary like e'·cry other structure. 

&.rual &ltction.-Illssmuch a8 pCe1lliariti<!8 often 
appenr under domestication ill one I!CX alld become 
JlCreditflTily nttachcd to Ulat sex, tho ll/imo fnct pro
Lnblyoccurs uuder nature, and if 80, natuoll selection 
will be ahlo to modify olle sex in i18 functional relntiou.9 
to the olhcr !lCX, or iu relation to whully dilTerent 
habi18 of lifo ill the two (!el:es, 8iI is IOmetimcs the C880 
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with inscct& And this leadi! me to SAy II few w'ordi! 011 

what .I cull Sexual Selection. ' I'ltis depeJl(l., not on a 
I'Itnlggle for existence, but on a I!tn1f!'A'lo between tbe 
mak-s for PO&!t,1I!!ion of the femal('s; the wult is not 
death to the unsuccessful MIl1I)(ltitor, out few or no 
off"llring, S('xunl selection i~ , therefore, less rigorous 
111an unturnl selection, Genemlly. tho most vigorous 
malcs, those wllich are best lilted for their places in 
nature, will lenyo most progeny. Dut ill llIany cases, 
"iewry will depend not on geneml \'ib"Our, hut on ha\-:ing 
~pecial weapon!!, confined to the mole IICX. A horn1~ 
~tll.f\' or IIpurless cock would have a poor chance of 
lell\'ing off"pring. Sexual IIClection by always allowing 
the victor to breed might surely gh'e iudomitable 
COIlmg<!. length to the spur, and strength to the wing 
to strike in the SJ)urred leg, M well Ill! tho Lnltnl cock
fighter, who knowli well that lie can imllro\'O hi8 Lreed 
by cordul selection of tho Ix>!;t cooks. 110w low ill 
tho scalo of nntuTC this law of battlo descends, I know 
not j male alligawrs have ~n described !ts fig-Millg, 
bello\\'ing, flud wllirling round, liko Indians ill a war
dnll('(',f{lr the possession oftllOf(·mnlea; malo salmons 
ha,-o brell seen fighting all day long; male stng-beetJes 
OftCIi 1x>ar wounds from the 1111&"6 mnudibk'IJ of other 
mtll~ TIl(' 'Kllr is, perhaJllltse"eret!t betwC('n the mall!ll 
of polrgamoU3 animals, oud tlicte IIC('m OftCIlC!!t pro
vided with special weapons. ~'he malca ef ('Ilmimrous 
animals are already weI! armed; tllOugh to them and to 
otilel'l!,8Jl1K'ial meaus of defence Illay be gi\'clI through 
means of scxual selection, Its the mono to tllO lion. the 
shoulder-pad w tho boar, and tile hooked jaw to the 
malo Hillmon; for the shield moy be Ill! important fo r 
,-ietory. !\S tho sword or 8JlCar. 

Amongst birds, the oonte4 is often of a more peareflll 
chnmctcr. .\.U tllC6C who IUl\'c attended to the !!UhjC'('t, 



!'EXt:A], SELECTION, 89 

belic"o that thero is tho 1i(>"Crest rh'alry betwccn the 
mal('8 ef lOnny specietl to /\ttmet hy singing tho females. 
Tho rock,thrush of Quialln, birds ef Paradisc, and IIOIl1C 

othe!'!!, congreguto j allcl slIccl'SIii\-e males dis ]J lny their 
gorgoous Illumage aud perform strange antics before tho 
females, which sronding by as spectato~ at Il18t choose 
Ihe most altrnctim partner, Those who hnH~ cloeely 
attended to birds in con6nement well know Ul8t they 
often take indiridunl Ilrefcn'llce;) and dislikes: thus 
Sir 1l Heron has described how one pied pc~k wll.!! 
eminently attmcti,'e to all his hen bird", 1t may 
appear childish to nttriblJtc nny effect to such nlllw.~ 

rently wcnk means: 1 cannot lwre enter 011 the details 
necessary to SUlll)()rt this vicw j but ifman CIUI in a short 
timo gi,'e elegant enrringe and beauty to his bantams, 
acconling to his standard of beauty, I enu ace no good 
r<'Il.80n to doubt that female birds, by !!Clecting, during 
thousand!' of generntions, tho m08t melodious or Ix-nutiflli 
males, lICCording to their standanl of beauty, might IlrQ
dnce a mnrkcd effect. J strongly suspect that somo 
well-known la\\"8 with re!lped to the Illmnag-e of male 
and femalo birds, in ooulptlriaon with the plumage of the 
young, can be explained on the ,'iew of pIn mage haloing 
lx~n chiefly modified by /!Cxllal selection, acting wilen 
the birds have como to tho Lreeding age or duriug tllO 
breeding !!CMOn; the modili<'lltiolls thus produrro being 
iuherited at corresponding ngC8 or !!CiUIOll8, either by 
t llo Illnies alone, or by tho males find femnles j bnt 1 
Il.Il\'o not S))/\(''e here to enter Oil this subject 

'['hus it is, as I beliew, that when tile males and 
females of any animal Il.Iu'o tho same general h.abits 
of life, but differ in llnlctUl'C, colour, or onlmncul, 
such differences Illwe been mainly caused by /!Cxllal 
II(I lection; that is, indh-idunl males have had, in suc
e(:lSSh'o generations, !IOmo ~light ad\"anhlge O\'er other 
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males, in their weapons, meall8 of defence, or charmll; 
and ha\'o tronsmitted these adl'lIntllges to thcir mala 
ofTsllring. Yet. I would not wish to attribute all IlUch 
sexual differencea to this agency: for we IlOO pecu1i
aritics aris:illg aud becoming nttached 10 tho male sex 
in Olir domcstie animals (as the wattlo in male carriers, 
hom-like Ilrotubernllccs in the cocks of certain fowls, 
&c.), wlli~h we cannot belim'o to be either useful to the 
males in b4ttle, or attrnctil'o to tho fClmalcs. ,VCl see 
nnniogoue ell9C!l under nature, for instancc, tIle tuft. of 
hair on tho breast of the turkey-cock, which can hanlly 
00 either useful or ornamental to this bird i-indeed, 
Il8d the tuft appeared under domestication, it would 
ha\'O Jx.en Wled a. monslmlity. 

IlllUtration, of tlu action oj .tYatural &ltction.-In 
order to mako it clear how, 1\8 I belio\'e, natural aelec
tion M'ts, J must beg l)Cnni.ssion to gi\'O ono or two 
imnginnry illustrations. Let US tjlkCl til(l eMO of a wolf, 
whicll preys on \'nriollS animll.ls, securing 8Omo by croft, 
8Omo by strength, and some by 1I00tno88; and let U!I 

lIu]ll)(I(IC that the fleetest prey. a deer for iustance, had 
from IUly change in tho country increased in numbers, 
or that other prey had decreased ill numbers, during 
that IICII8OI1 of tho yenr WIICIi tlle wolf is hardC>:lt pressed 
for rood. 1 can under such circumstnuCC6 800 no reason 
to doubt that the swiftest nnd slimmest wohas would 
hnl'o the best chance of iUT\'j\'ing, and 80 be preserYed 
or selcctoo,-provided nhm,ya that tlley retained IItrength 
too mru;ter tJleir prey at this or at lOme other period of 
the YCllr, whell they might be compelled to prey on 
other animals. I cnn see no more rcllBOn to doubt tltis, 
thnll that man can impro\'6 the flOCtllC88 of his grcr
hcmnds by careful lind methodical selection, or by that 
unconscious selection which resul1;ijfrom each man trying 
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to kt'e]) tIle best dogs without any thought of modifying 
tllO breed. 

£"('11 without any change in the proportional numbcn; 
of the animals on which our wolf preyed, 110 cub might 
be hom with an innaw tendency to punruo certain kinds 
of prey_ Nor call this be thought very improbable; for 
we oftcn obsen'e great differences in tho natural ten
dcn('ies of our domestic animal!!; one cat, for instance, 
taking to catch ruts, Mother mice; ono cat, RCOOnling to 
?lLr. 8t. John, bringing home winged game, IlnotllCr hares 
or rubbits, altd nuother hunting on illllrflhy ground and 
rUtn06t nightly catching woodcocks or snipes. 'l 'ho ton
dl'ncy to catch mt.;] mther than mice iii known to be ill
heritcd_ Now, if any sligllt innnteehange of habit oror 
fitrncture benefited an individual wolf, it would have 
tile best chanco of sun'h'ing aud of leaving offspriug_ 
Some of its young wouM probably inherit the same 
hubits or IItructure, and by the repetition of thiB procetl8, 
a now Hlriety might be formed wllleh would eithcr sup
lliant or <.'OO)[i81 with tho parent-form of wolf. Or, ilgain, 
Ute woh'cs inhabiting n mountainous district, and th060 
frequenting the lowlands, would nnturally be forced to 
hunt different prey; and from the continued )lrceon-a
lion of the indi"idutW best fitted for the two f!itcs, two 
,'arietiC8 might sfowly be fonned 'l'he1!6 mrieties would 
Cl'088 ami blend \I'hero they mot j but to tllis subject of 
iutercroll@ing we shall BOOn have to rotUOI. I lUny adJ, 
tlllll, f\.CC(lrding to ?if T. Pic~, tllCrc nrc two ,'arietiCll of 
tlle wolf illllllbiting tho Catakill Mouutaius in the United 
States, ouo with a light greyhound-like fonu, which pur
sues d~r, and tho other morc bulky, with shorter legs, 
which morc frequently attack! the shephcnl'e flock& 

Let lIS now take a more compte)[ casc. Certain plants 
c)[cretc a sweet juice, apparently for the sako of elimi
nating something injurious from their sop: this is 

_____ ..."."' .. """"-" Charles Darw ... DnLnI!> 



02 X.\TtIlAL SELECTIO!'/_ 

,.ifcct;:>(l by glands at the b.'l!le of tho stipulos in 801lle 
Leb"l.lminosre, and at tho back of the lonf of the common 
laurel. Thi8 juice, though I!mall in quantity, is lZreedily 
IKmght by insecta. Let I1S now sUJlI)0S6 a little sweet 
juice or nectar to be excreted by the inner 00ses of the 
petals of a flower_ JII this CIl8El in~ts in 8C('king the 
nectar would get dusted with pollen, and would certainly 
often trtl.nsport the llOllen from one flower to tho ~tigma 
oC auother flower_ The flowers or two distinct indiddtull.s 
of the same species WOII.\(l thus g<!t cl"O>SCd; and the I1("t 
of crossing, we lln\"o good reo.son to belie\'e (as will 
herenfu.r 00 more fully allud;:>(l to), would llrodllce .ery 
\-igoroull IICCdlings, wllich conseqnently would l1a\-e the 
best chanco of flouri~hillp: and sur\-l\-ing_ Some of theee 
IIOOdlings woulll Ilrooobly inherit the noctnr-excreting 
power_ Those indi\'idufli flowers wllieh blld tllo largest 
glands or nl'Ct.'lril'8, nnd which excreted lII08t nectar, 
wO\lld 00 oftenat \-isited by insects, and would be 
oftenest cl'O&!C(i; and I!O in the IOllg-nm would gain 
tile upper hand_ Those flowers, also, which had their 
stameliS lind pistil~ plac;:>(l, ill relation to lile sizo and 
habits of tho particular insects which visitC(1 them, I!O 89 

to f'''-our in any degree tbe trnnsllOrtal of their pollen 
from lIower to flower, would likewise be fa.ouro:l or !Ie

leeted_ We might hnve taken tho ca.so of insecta 
vj"jting flowers for tho 8IIke of collecting pollen instead 
of nectar; and lUI llOlieli is formed for the solo object 
of fertili'llltion. it3 M~trllction IlJlJ><'llra a simplo 1068 to 
the Il[ant; yet if a little pollcll were earriod, at first 
occru;iollldly and tllen illibitllnlly, by the !lOlIen-de\'our. 
ing in!ICcts from flower to flower, und a el'Ol>S thllS 
('ffeeted, although nine-tenths or tile pollen were dl'o 
Jrtroy~l, it might still 00 a great gain to the IJlnnt; nnd 
those indiyidu.als which llroduced more and more pollen, 
and had lurger ami larger anthers, wonM l>c 8<"lccted_ 
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'\lIen our plant, b~" this Ilrocet.S of tho ('Ontinued 
1'N.·, ... rmtion or naturul selC(!tiou of more ami more 
attratti,'o flo~'cl'll, had been rendered highly attrncti,"e 
to inli€Cls, they would. unintentiouilUy on dieir part, 
regularly earry pollen from flower to flower; 8ml tlmt 
they call most cffectually do this. I could easily sllOw 
by man)' striking instanccs. I wiu givo only olio-not 
as tl. ,"cry striking case, hut as likclIiso ilhllltmting onc 
stcp ill the separation of thc SCl:~ of Illanis, presently 
to 00 alludcd to. Some holly-trees hear only male 
floweN, which hayo four stamens p...xlucillg mther a 
small quantity of pollen, and a rudimentory I'iiilil; 
other holly-treee hear ouly female floweMl; tht-sc ha\'c a 
fnll-sized pistil, and four stamens with shrin'lIcd alit hen;, 
in which not a grain of polleo can be detected TIariug 
found a felllale tree exactly sixty )'anls from a male 
tree, I put tho stigmas of twenty flowers, token from 
different hranchcg, uuder the lIlieroscopt', nnd on nil, 
without exception, there were pollen-graills, oml 011 

SOUlO 0 profuaioll of pollen. As tho 'lind h'ld sct for 
8Cycml doya from tho femnlo to the lIlolo tree, the 
pollen rould not thus hiLI'o been carried, The weather 
had been cold and boisterous, lind therclore 1I0t {a\-our
able to bc<>;., ne'-crtheless e\-ery f('nlalo flower which 
I e:wmin(!(i Imd been effectually fertilisod by the bee!, 
accid('lItally dusted with IlOlien, hMing flo,,-o from tree 
to t ree in 8C4n'h of nectar, But to retunl to our 
imaginary case; III! soon as the 1l14ut Jmd been ren
dered 80 highly llttractive to insects that lIOnel! WilS 

regularly eanied from flowcr to flower, nnother 
IlroceSS might commencc, No nnturillist ,Ioubts the 
admlltogc of what lias been called tho" physiological 
di\-i!;ion of lobour;" henco 11'0 lIlay helic\"o thaL it would 
he ad,-nntagcolls to a plant to produce stllmell9 nlone in 
ono flow!'r or on one whole plnnt, and }li~tils alolle in 
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anoUler flo ..... er or on anotllcr l,iaut. In Illants under 
culture and l,laccd under new conditiOIlll of life, some
tim(>s tho mrue organs and sometimes the femnle organs 
become more or le8ll impotent; now if wo 8npl)()6Q this to 
occur in eyer 110 81ight fl degree under nature, tllcn as 
pollen is ruready {'arried N'gularly from flower to flower, 
alld 1\8 a more complete sepo.mtion of the sexes of our 
plant would be ndmntageous Oil the J'rincipJe of the 
division of labour, iudh-idurus with this tendency more 
nnd more increased, would be oontinunlly favoured or 
IlClcctcd, 11lItii at Inst II. complete scpnmtioll of the sexes 
would beeffectcd. 

Let UB now turn to tho nectar-feeding inaocu in our 
imaginary case: we may IiUppoee the piant of which 
we lill.ve been slowly inercnsing the nectar by cont.inned 
selection. to be a common )llnnt; and that certain in· 
8ef't8 depended ill mnin )W"lrt on its nectar for food. I 
could gi,'o many facts, showing how flnxioUil bees arc 
to 8!lro timo; for ill8i.ance, their habit of cutting 
holes and Bucking the lIeclar at tho bases of certain 
lIowers, which they call, with a ycry littlo more trouble, 
elltC!r by the month. Bearing Buch facts in mind, 1 CfUl 

800 no retl.I!Ou to doubt t.hat an accidental dCI'iation in 
tho size and fonn of tho body, or in tho cun'ature alld 
I(>ugth of the IlroOOecis, l\:C., far too slight to be appro
eiElted by us, might l,rofit a boo or oUler illllOCt, 80 tllat 
an individual 80 chnmctB.rised would be !lblo to obtain 
its food m~re quickly, and 80 hayo II better chance of 
Ih'ing and leaving desccnclllnts. Its descendants would 
prooobly inherit n tendcncy to a si.m.ilar Blight del;ation 
of structure. Tile tubcsoftbecorollns of the common 
red and incarnate clovers (Trifolium prntml80 nnd in· 
canlIltum) do not OIl a hasty glanco appear to differ ill 
lcngth; yet the llivc-bco can easily BliCk tho nectar Ollt 

of tho incarnate do,'cr, Lilt not out of tho common rod 
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clon'r, ,,·hil'h ill ,-illited by humble-bees alono; 80 tllat 
whole fi('lds of tllo red do,-er offer in vain an abundant 
!1111ply of Ilrociou8 Iloctar to tho hin~.bee. Thus it 
might be a groat advantage to the hh-e-bce to hm'O a 
slightly longer or differently construeted protx:.eis. On 
tho other hand, J Imre found by experiment that tlw 
fertility of do,-er greatly depends on bees " isiting Rnd 
moving pnrts of tllO corolla, 80 lUI to push tho pollen 
0 11 to the 8tigmatio surface. Hence, again, if humble
heel! were to become rare in any C()untry, it might 
be a great ad,-antnge to the red do,-er to ha,-e a 
shorter or more deeply divided tuoo to its corolla, 80 

that the hin~·bee could l"wt its flowers. Thus I can 
understand how a flower and a bee might ,lowly be
come, either simultanoously or OliO after tllo oilier, 
modified and adopted in the most perfect manner to 
each otller, by tbe continued pref!e-M'atioll of individuals 
llre!lCllting mutual snd s]jghtly favourablo doviatiOI\8 of 
structure. 

I llm welI aware tlmt tbis doctrine of Jlntllmlseloction, 
e:.emillified in tllO sbo,-e imaginary instances, is open to 
the same objections which were at first urged against 
Sir Charlea Lyell's Iloble views on "tbe modenl changes 
of thc earth, lUI illll5tratil"o of geology;t! hut wo now 
'-ery seldom hear tho action, for instance, of the coast
_\-£'9, called a trifling snd ililligniflesnt enuse, when 
sJllllicd to the excavation of gigantie ,-alleya or to the 
fonnntiOll of tllo longest lines of inland clil18. Natuml 
selection can act only by the IlTc6crmtion lind llCCuUlllla
t ioll of infinitCl!imally small inhcritc<lmodifieatioIl8, each 
llrofitablo to tile preser.-ed being; aud lUI modern 
geology IilUl almost banished 811Ch ,-iows lUI tho e:tclIl"S
t 1£l11 of a great ,-alley by a single c1iluvial WIlW!, 80 

will natuml aclectioll, if it be II tme prilleipl(', lmnish 
the belief of tho continued creation ef new organic 
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bein~ or of auy great and sudden modification in their 
structure, 

On Oil! Inltrerouin!J of Indj~·idllau.-I must hero 
inll'Odut'e a short digression. In the case of animals 
and plallts with scp!lroted sexes, it is of (,(1UJ'8() ob\-ioll~ 

that two illdiYidll./11s must always unito for each birth; 
bllt in tho ea~ of hermaphrodites thill ill filr from oir 
YioU8. KOl'erthelC88 J am strongly inclined to bclioYO 
that with all hermaphrodilc8 two indil'iduals, either 
()('('fUjiOllilllyor habitually, ooncur for tho reproduction of 
their kind. Thill \,-jew, 1 may add, was first IlUggested 
by Andrew Knight. We shall prcecntly IlOO its im· 
portance; but 1 mlll:!t here treat tho subject with extreme 
brc,-ity, though I ha,'e tho materialt I)reparcd for au 
Illuple di:ICussion. All \'erteurate animals, all insects, 
and SOIllO other large groups of animals, pair for each 
birth. Uodem r<'SCarch has much diminished the 
lIIunber of supposed hermflphrodite~, and of ren.l hor· 
maplll'oditCfl n largo uumoc.r pair j that is, two iudi"i· 
dualll n>gUlar1y unite for reproduction, which ill all that 
oonccm'J us. But still thero are lIlany Jlennaphrodite 
auimals which certainly do Iiot habillUllly pair, and a 
,·sst majority of plantil arc henllallhrodites. What 
N!i\8On, it may be al!ked, is there for supposing in theee 
ca3CtI tllat two indi,'idualil eH!r coucur iu reproductiou? 
As it is impos,jibie here to enter on details, 1 must trost 
to 80IIIe gt'ncrol COlliliderotioll8 alone. 

]n tho lil'llt Illnce, 1 ha\'e collccted 80 large a OOdy of 
facts, showin~, in ncconlance with tho (lbuoet universal 
ooHef of breeders, that with anilUal~ and 1)lants a Cr0t!8 
belwccll dilTerCllt v!lI'icties,. or betwccn iudi,,-jdnals of 
the snllle variety hut of another stmin, gi\'E~£I vigour (Iud 
fertility to tho Offilprillg j and on tile otber hand. that 
cw.. interbrocd.ing diminishes \"igour aud fertility j that 
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theee facts alolle incline me to belie,·e tIlG.t it is a 
general law of nature (utterly ignorant though we be 
of the lneaning of the law) that no organic being self
fertil.ises itself for all cternity of generations; but that a 
Cl"088 witlL anotiJer indi,-idual is occasionally-perhaplI 
at ,·ery long intervals-indispensable. 

On tho· belief tllat tJillJ is a law of natuTO, wo call, I 
tiJiuk, understand sc,"crallarge clR88CII of facta, such as 
the following, which on IInyother ,'iew are iUCl:pliCllblc_ 
Every hybridizer knows how unfavourable exposure to 
wet is to the fertili!lll.tion of a flower, yet wl1G1 a multi
tude of flo,,·en ha'·e their anthers alld Itigmas fully 
exposed to tho weather! bnt if an OC<'fUIional ('1"088 be 
ind~pell88.ble, the fuUeet freedom for the entrauce of 
pollen from another individual will uiliain this state 
of exllOSure, more osl)OCially as the plant', own anthers 
and Ilistil gellerally stand 110 c1086 together tlJ1).t sclf
fertili!Oiltion &Oemll III most inevitablo_ ~1i\lly flowers, Oil 

the other hand, haYe their organs of fnlclit'lcation clO8Cly 
ellcloeed, tl.8 in tho gl"'Cot papiiionnceou8 or J)ea-family; 
but ill 8C"eml, perhaps in all, lIuch flowers, tllere is a 
"("ery CUriOllll adnptutwn between tho IItructure of the 
flower and the lUanner in whieh ~ suck the nectar; 
for, in (loing this. they either pusll the flower', own pollen 
on tho stigma, or bring pollen from another flo.,..er. So 
Deee8Snry are tllO ,-jgjl.;! of ~ to papilionaeeoua lIowers, 
tll8t] 1181'e found, by experimentB published el8ewhere, 
that their fertility is greatly diminislled if these yisitll 
be IJr(lvenle<i. Now, it is llCRreely poMible that bees 
should fly from flower to flower, and not carry pollen 
from one to the otller, to tho great good, lUI .1 bclio,-e, 
of tho jllanl lkea will act liko a camcl-lmir l)ellcil, 
and it is quito sufficient just to touch tho anthers of 
0110 flo"·er and tben the stigma of another with the 
Rlmo Lrush to ensure fertilisation; but it must not be 
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IllllposOO that beca wouM thllil produoo a multitude of 
hybrids betwceu distinct SI)(lCie8 j for if you bring on ihe 
snme brush a piallt'll own pollen and pollen frorn allother 
81)(lCies, tho fonn er win havo lIueh a propotcnt effect, 
that it will invariably au(lcomlJlctely destroy.8.!i has been 
shown by Gartner, any influence from the foreign pollen, 

When the stamens of R flower suddenly spring towards 
the pistil, or slowly mOl'O olle after the oUler towards it, 
the contri"auce 1IOClll8 adaptod solely to cnl!llro self
ferti lisation j and no doubt it is useful for this enel: bnt, 
the agency of in!I6CU! is often reqnired to OOllilO tho 
BtIlmens to spring fo rward, o.a Kolreutcr has sllOwn to 
Lc the ca.se with the barberry j and curiously in thi .. 
,'ery genus, whieh seems to ha.Ye a spocial contrivanoo 
for IleU.fertilisatien, it i8 well known that if very clOiICly. 
a llied forms or "aneties are planted lletl.r each other, it 
is hardly JIOIIrible to raise pure seedlings, 80 largely do 
thcy IUltnrally CI'OI8. In many other CfIIiC8, far from 
there being any aids for sdf.fertilisation, there are 
special C(lutrivallecs, 8.!i I conld show from the writings 
of C, C. Sprellgd and from my own observations, which 
effectually prevent tho stigma reeei,-ing ]lOllen from it! 
own flower: for instance, in Lobclia. fulgcna, thcre is a 
really beautiful ami elaborate oontrivanoo by whieh 
e ,-ery ono of Ole infinitely llumel'OUI pollen.granules 
arc lIWept ont of the conjoined anthen of each flower, 
before the stigma of that individual fl ower is rendy to 
reccive them j and a8 this flower is novcr visited, at lellBt 
iu my garden, by ill800ts, it lIe'"er sets 1\ eeed, tllOugb by 
plueing pollen from ono flower on tho stigma of another, 
I raised plenty of aoodlioge j and whilst another fl])(lCies 
of Lobelia. growing clOII8 by, which is ,-:igjted by bees. 
eooda freely. III ,·cry many other CftIIC8, though there 
bo no special lnoehanieal contri\"8nco kl prevent tho 
st igma. of a llowcr roeciying its own llOllclI, yct, as 
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C. C. Sprengel has shown, and as I call continu, eilh~ 1110 
antJiera buret before the stigma is ready for fertilisation, 
or the stigma is ready before the pollen of that. flo.rer 
is ready, 80 that. these plants ha\'O ill fnet. separated 
&eXefl, and must habitually be cl'Oll8ed. ]Iow slrnngc 
are these filets I How strange tlilit the pollen and stig. 
matic 8urface of the sarno flower, thQugh Illnced 81) cl086 
together, as if for the very purposo of &elf-fertil isation, 
should ill 80 mauy C8.8e8 be mutually D8C.IC88 to encll 
other! How 8imply are th€60 foots explained 011 tho 
view of an occas.ional C1'OII8 with a distillct indi\'idual 
being a<h-alltagootlll or iudispell8llble I 

If 1IC\'eral l'arietics of the cabbage, radish, onion, and 
of some other ]l]ants, be allowed to _I ~ each other, 
a large majority, as 1 hal'O found, of tho _Uinb"ll thus 
raised will turn out mongrels; for instance, I raised 233 
seedling cabOOgee from some plants of din-enmt varieties 
growing noor each oOwr, and of these only 78 lI'ere true 
to their kind, and BOme even of these were not perfectly 
true. Yet the pisti l of each caboogo-flower is 8ur
fmlnd ed not only by iu ovm six stamens, but by those 
of the many other flowers on the same 1)lnnt. Irow, 
then, comes it tIlIlt such a vast number of the seedlings 
are mongrelized? 1 1lllSpect. that it mllst ariso from the 
pollen of n distillct ruridy hln-iug a )lrepotcut. effect 
Mer a flower', OIl'U pollen; and that thiB iB pnrt of 
the general law of good being deri,'oo from the illtcr
ef08i!ing of distinct indh;duals of the same speciet'o 
When distillct ,ptiM, are crossed tho case i, directly 
the re\'erse, for fL Illant's Oil'll pollen iB alway, p"'potcnt 
Ol'cr fOr<'ign pollen; but to thill subject we shall return 
in a fUlllreellflJlter. 

In tho C/UIC of a gigantio tree covered with ilulllme
rable flowers, it may be objected tl1at 1)()lIen could ecldom 
beearried from troo to troo, and at 1II0000onJy from flower 
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to flower on the same tree, and that flowers Oil tIle same 
t ree can be considered as distillet indiyiduaJs oll!y in 11 

limited sense. I belie\'e this objection to be nuid, but 
tllRt nature has lnrgely proyidod aguillSt it by gh'ing to 
tre€6 a strong tendency to bear flowers with separuted 
sexes. " 'hell the seXC8 are separoted, although the 
male and female flowers may be produced Oil the same 
tree, we call see tllat pollen must be regularly camed 
from flower to flower; £Iud this \\ill give a better ehunce 
of polleD being OCCIi8ioulllIy carried from tree to tree. 
Thlli trees belonging to all OnlCJ'8 have their sexes 
more often separated than other plants, 1 fiud to be the 
ea.se in this country; and at my request Dr. JIooker 
tahulated the trees of Nell' 7..ealand, and Dr. Asa Gmy 
those of the Unitod States, and the result was as I anti
cipated. On the other hand, Dr. Hooker has TOOently 
illfomH~d mo that he finds that tho rule d(lell not llOld 
in Austmlia; and 1 llaye made these few remarks Oil 
the sexes of trees simply to call attention to tho subject. 

'l'uruing for a \'Cry briBf space to animru.a: on the 
lllud thero are IIOllle hermaphrodite~, as lalld-nlOlluSCtl 
and earth-worms; but tllCSC all pair. As yot I Il/I\'o uot 
found !\ single eO-'lC of 11 terrestrial animal which fer
t ilises itself. We cau understand tIlis remarkable fact, 
which offers 90 strong a eontrost with terrestrial plants, 
Oil tho view of au OCCMional cross beU.lg indispensable, 
by conai{lering the medium in which terrestrial animals 
live, and the nature of tll<l fertilising clement; for wo 
know of no mcans, nnalogous to the action of iu.sects and 
of the wind in the ca.se of plants, by which nn occasional 
cross could be effected with terrt'f>lrial animals witIlOllt 
the ooncurrence of two inwI,iduals. Of aquatic animals, 
there are mauy self-fertilising hermaphrodites; but here 
currents ill tIle water olTer an obvious meallS for an occa
siOIUl.Icross. And, as in thcense of flowers, I hill·e as yet 
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!'ailed, afi(>r oongultation with one of tJle higIU!:8t autho
ritift!, namcly,l:>rofell8Ot' llu.xley, to discover a lingle ease 
of an henuaphrodite animal with the otgaIUlof reproduc
tion 10 perfectly endOlled witJlin the body, that RCCeS!! 

from without aud the occasional infhumce of a distinct 
iodh-iduol clln be shown to be physically illlpo8l!ible. 
Cirripedl.'8 long appellred to me to llre8(lot II cage of 
wry great difficulty under this point of viow j but I 
hne i>een cllllbled, by 0 fort\lIluto ehanee, elsewhere to 
pro\'C tiHlt two individuals, tllough botil are 8Cl f-fcr
tili~illg h(>nnallhrodites,. do 80metimCfl CI'OIJ8. 

It nUU:lt iun'o struck most naturalists as a stmngc 
anomaly thnt, ill the Ca.8e of botll nnimnls and 1)18ots. 
8pe('il'S of the 811.me family and own of the 88me genus, 
though lIgrt'eing c10eely with eacll other ill rumost their 
wbole organisation, yet are not rarely, 80Ina of them 
lH>rmnphroditee, Elnd some of thenl unisexual But if, in 
fact, 1111 hcmlllphrodites do oocasiollruly intere.ross with 
otJl{'r iilflh'idllnls. tho difference betWoeli hClIluplll'()(iitCfl 
alld unisexulli species, as far as flmction is conccrned, 
iIecoUI("8\'Cry IImllll 

From tJu:'SO tIe\-eml oonsiderations lind from tllO mllny 
~Pf'Cial fnets wllieh I hEl\'e oollccted, but whiel! I am 
not here able to give, J am strongly inclined to 8u~pect 
that. both in the "egetable Ilud animal kinb'tioms, a.n 
cwasional illt('re.nlIII with a distinct indh'idual i:t a law 
of nature. ] am well aware that there are, 011 t1li, \'iew, 
many ("8.I!Cfl of difficulty, some of which I am trying to 
inn'$li~tc. Finally then, we mny oonclude that ill 
many oI'f-'lulic beings, a cross betW(!('1I two indiyiduals is 
an ob\'ioIl9 nC<'CS3ity for eneh birtll j in many OtJlCI'I! it 
OC('m's perhaps only at long intcrvale; but in none, ae I 
lU~pect, can self-fertilisation go 011 for IlCrpctuity. 

C't'rctlnWancu jat(lurahk to Natural &kction.-This 
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is an extremely intrieate subject. A largo amount of 
inheritable and dh'ersified \'Ilrillbility ill flwournble, but 
I believe mere iudividual differenCCli suffice for the work 
A large uumber ofindivid\!als, by giving Il better chance 
for the appearance within auy gi,'en period of profitable 
variations, will compensate for a lesser amount of rari
ability iu each indh'iduaI, and is, I beliC\'e, an ex
tremely important element of success, Though nature 
gronts ,'ast periods of time for tlle work of uatural 
selection, she docs not gront an indefinite period; for 
as all organic beiugs are striving, it umy be said, to 
seize on each Illace in tile economy of nature, if any oue 
species does not become modified and imllI'Oved ill a 
co~poudillg degree with its competitors, it will IIOOn 
be extenninnted. 

In mall'lI methodic."J seloction, a breeder selects for 
some definite object, and free intererossing will wbolly 
stop his work. But when many men, without intending 
to alter tIle breed, have a nearly common standard of 
perfection, and all try to get and breed from the best 
animals, much imllI'O\'ement and modification surely but 
slowly follow from this unoollscioulIllrocellll of selection, 
notwithstanding a large amount of cf06Sing with inferior 
animals. Thllll it will be in nature; for within a cou
fined area, with some l)lace in its polity 110t 80 perfectly 
occupied as might be, natural. selection will always tend 
to presen'e all the indil'idua18 varying in the right direc
tion, though in different degroos, so as better to fill up 
tllt! IlnOCCullied place. But if the area be lnrge, its 
several districts will almost certainly present different 
conditiolUl of life; and thell if naturel selection be mo
difying aud itnpI'Oying a species in the se"ernl districts, 
there will be intererossing with the othor individuals 
of tho mme species on the confiues of each. Alld in 
this cnsc the effects of intercrossing cnn hardly be coun-
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terb&lnnt'Cd by natural selection ahn~ys tending to JU~ 
dify all the indiyidunle in cadI district in exactly the 
BRmo JUanller to the cou(litioue of each; for ill tl con
tinuous area, ihe conditiOIl8 will generally grnduate 
away inscnsibly from one di.strict to another. Tho in· 
tel'Crossing will most alToot those animals wllieh unite 
for each birth, which wander mucb, and which do not 
loreed at a 'l"ery quick rate. Henee in animals of this 
natnre, for instance in birds, ,·arietics "ill genemlly be 
confiued to IICpamted oountries; and this I OOliowl to be 
tho Cna<'. I n hermallhrodito orgllnisms whieh CroM only 
()('(:rt8ionally, and likewillC in animals which unite for 
tlaCh birth, but whieh wander little Rll.d which can in
ttea8C at a yery rapid mle, a new and Unlll'Oyed ,·ariety 
might be quiekly formed on any one spot, and might 
thero mainlain itself in a body, 110 that whatc'l"cr inter
croesing took place would be chiefly between tho iudi
,·iduaI8 of the same new variety. A local variety when 
ouco thus formed might BIIV!!cquenlly slowly Bllrclid to 
other districts. On the alx)\"o principle, JUlrB('''1'lDell 
al.,.·a}'8 prefer getting 900(1 from a large body of plants 
of the same ,"ariel)" lUI the chauce of intererossiug with 
otlM>r ,·arieties isthn8 lessened. 

E\"cn iu the case of slow-breeding animals, which 
unito for each birth, wo must not o'l"crralo tho etTects 
of intcrcl"ClS8e8 in retarding naturnl selection ; for I eM 
bring Il considerable cntaloguo of factI!, showing that 
within tho samo area, ,'arietics of tho sarno animal can 
long remain distinct, from lllumting ditTerent. stations, 
from brooding at slightly different sctUIOllS, or from 
,-arietie.s of the same kind preferring to pair together. 

IntercrQl!8ing playa a ,·el)' important part. in natnre 
in kl:'eping the indi"idunls of the same specic.s, or or the 
aamo \"a riely, tnlo and unifonu ill ciw.ractcr. It will 
ob\"ioll81y thllB act far 1IIorc efilciently with those animals 
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whidl unito for each birth; but J Im'l'"e already attempted 
to show that "",e ba,-e reason to belio'-e thllt occaaiooal 
intcl'('l'Q88(!;I take place with all animal;) alld "ilh all 
ll\antl!. L""ell if these take place only at. long intervals, 
1 11m collvinced that the young thus produced will gain 
flO rollC:h in "igour and fertility o,'er tl\O offspring from 
long-cont inued sclf-fertilisntion, that they will have 8. 

better chance of sun -ivins and propngntillg their kind; 
and thus, in the IOllg run, the inllucnco of intol'CJ"06SC8, 
e,'cn at rare inien'als, will be b'TCst. If thcre e:fist 
organic lIeings which never intcn::ro8iI, uniformity of 
character ClUJ be retained amongst them, III! long R9 
their conditiOll8 of life remAin the SRme, oilly tlu-ough 
the principle of inheritance, alld tllfough Ilatu.rnl eeloo
tion dCfllroyiug any which depftrtl'rom tho proper type; 
Lilt if their conditions of life chAnge and thoy undcrgo 
moliilieatioll, Illliformity of clml1lCtcr enn be gi"CII to 
tlleir modified ofi"S})ring, solely by natuml selection pre
serving the 8IlIno favoumblo ,·urjlliions. 

JJj()lntion, al80, is an importo.llt clement in t he pTOCcse 
of natural selectioll. In a oonfined or isolated area, if 
not ,'ery large, the organie and inorganic conditions of 
lifo will ~lIemlly be iu a gn.-at degree unifornl ; flO that. 
lIatural &election will tend to modify all the individuals 
of a varying @llOCiee throughout the area in the SRme 
manner in rela.tion to the &lllle eonditioll& lnterero;;scs, 
Rlso, with the indi,idualil of tho MillO lllOCiee, which 
olhcrwiiIC 1\"olud Im,'e inhnbited lhe sUlTOllllding 8ud dif
fl'rcntly circulll!!tnueed dist ricts, will be pNweuloo. But 
isolntiOl\ probably acts more efliciently in chccking tho 
immigration of better adapted organisms, ufte r lilly phy
sical cliange-, such 811 of cl imate or el')I'atioll of the land, 
\~e,; and thus new 1)1RCe8 in the llfltural economy of 
the oountry ftte left. open for the old inhabitants to 
Itruggle for, and become adflpted to, t!trough modifies-
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tiOll8 in their structure 81l(1 constitution, Ln~tly, isCIla
t ion, byehed.-ing illllllib'111tioll and consequently com
peti t ion, will give time for any new variety to be Ilowly 
illlpron'(\; and this may 80rnctimes be of importuneo ill 
the 1)l'odl1eliol1 of new ~1Je('ie& li, however, lUI iaolated 
area be Ycry small, cidlCr from being BUrrouudcd by 
berne"", or [rom ha"iug "cl')' peculiar physical conw· 
ti{)llS, the total uumber of the indiyiduals 11U1)I)()rtcd on 
it will uecessarily be vcI')' smull; and fewness of iudi,-i· 
duals will greatly retard the production of nell· species 
through nutural sclcdion, by decre8.'lillg tho ehanoo of 
the alJllCtlrallOO of flwoumble vtlriations. 

Ir we turn to nature to test the Inllh of tlle8El re
marks, Ilud look at any small isolated 8f'('fI, Buch 88 an 
ON'anic i,Jaud, although the total number of the 8pecies 
inhabiting ii, will be fount! 10 be small. as we shall eee 
iu our chapter on googNIpllica1 distribution; yct of 
these llpoeics a 'l'"C1')·larg<! llroportioll are endemic,-that 
i. ... ha,'o been produced cllere,and nowhere elsc. ] Icnce 
IUl oceanic island at fl~t ~ight seeml to \](\.\'o been 
highly fa,·ourable for the prodl1ction of now 81)e('ies. 
But 11'0 may thWl &'l('fltly dccci,"e ourseh·cs, for 10 tlJJC{!r
tain whctl}('r a amall oolated area, or a largo open area 
likc a ('Outiuent, hal been lD06t fa,·ournbl(' for dlO llrodue
tinn ofncworganiefonnl!, lie ought to mako theoompari-
1100 within C<)ual timC8; nnd tllilwe are incnl)8ble of doing. 

Although 1 do not doubt that isolation is of consider· 
abi<l importance in tho production of now 8fJCCies, on 
the wholo 1 am inclined to bclic'·o that largellcss of 
fln-a is of more importflllcc, more el<J>eeilllly in the 
l,fO(iu('tion of SJ)(lCics, which will PI'O'·o CSllftlJie of 
f'nduring for n long I){'rioo, and of sj"lJ"Cflding wi(ldy. 
Throughout a great and oJll'u area, not only will Ih('re 
lx, a Ix'Her chanco of fn,"oumble mrifltionlllrising from 
Ihe Inr~ number of individuills of tho BaIllO 8pecics 
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there supported, but the conditiOlllj of life are infinitely 
complex from the large number of already existing 
@pecies; and if !lOme of these many 8p€('iell becomo 
modified and improyed, others will iUn'e to be imllro\'OO 
in a corresponding degree or they will be utenninated. 
Each llew form, al80, as SOOll as it has been much im
pro,"OO, will be ablo to spread over the open and con
tinuollll area, and will thus come into competition with 
many others. Heuce moro new places will be fonned, 
and the competition to fill them will be more 8e\"ere, on 
/I. large than on a small and isolated area. Moreover, 
great arcttS, though now continuollll, owing to oscillations 
or leYel, will often ha'"o rccentlyexisted in II. broken con
dition, so that tho good effects of isolation will generally, 
to a certain extent, ha\"o conourred. Finally, I concludo 
that, although Slllall isolated areM probably hnve been 
in wme respects highly favouro.blo for tho production 
of IleW species, yet that the course of modification will 
gcnerally 11IlYO been more rnllid 011 large areas; and 
what is more important, that tllO new forms llroduced 
ou large areas, which already luwe been victorious over 
mllny competitors, will be th()8(l that will spread most 
widely, will give rise to most new YMiotiC!! and species, 
and will tllUS play an important purl in the changing 
hbtory or the organic world. 

Wo can, perhaps, on these views, understa.nd BOmo 
facts which will be again alluded to in our ehllptor on 
/.,'COgntphical distribution; for instance, that the pro
ductions of the smaller continent of Australia llaye 
formerly yielded, and a}lparently are now yielding, 
before those of the larger Euro~Asiatie area. 'DillS, 
also, it is that continental produd.ions have everywhere 
becomo eo largely nuturnUscd on islands. On a slIlall 
island, the mee for life will havo been less 8eycre, and 
there will llayo been less modification and less exter-
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mlnation, Hence, lK!rhnps. it comes tJ\8t the flora of 
J radeim, according to Oswald Heer, I'6IK!ml>1cs tllC extinct 
tertiary 80ra of Europe. AU fl'Ulh·water btulinII, taken 
t<l,'I!ther, makc a small area compnrcd Vlith that of the 
sea or of the land; and, conseqnently, the competition 
betw{'('o fresh·water productions will have been less 
SOl'ore than elsewhere j new fonl1ll will have been more 
alowly fonned, and old fonns mote slowly exterminated. 
And it is in fresh water that lIe fill(l 86\'en genera of 
Oanoid fl8lul!, remnants of n once preponderant order: 
and ill fresh water we find some of the most anomalous 
fOnDS now known in Ole world, as tllo Omithorh)'llchnl 
and Lepid08irell, which, liko f088illl, COllnect to a certain 
extent orders now widely separated iu the Ilatural scale. 
TheflO anomalous CornU! may almost be called living 
fossils; they lIal'o endured to tho prcecnt day, from 
haling inhabited" confined area, and from ha\-lllg thUll 
been 6J.:posod to 1e!i8 8C\"ete competition, 

To sum up the circumstances fal'ournblc and un. 
fal'cllmblc to natuml selection, (18 far (18 tho extremo 
intricacy of tllO 8ubject lJernlits. I conclude, looking 
to tl16 future, that for terrestrial produdiona a large 
continental area, which will Ilrobobly undcrgo many 
OIICillation.ll of 161'el. aud which conaoqucntJy wiJl exist 
fur Icng perioels in a broken condition, will be the most 
fal'oumble for the production of many new fonna of life, 
likely toendnre long and to apread widely, For the area 
~il1 tint hav6 existed as a continent, and Ole inllabitantll, 
at this period numerous in iudil' iduala and kinds, wil l 
hllve been subjected to ,'cry 8CI'ero competition, When 
oonl'ertoo by anbsiden(."e into lllrge 8CJlllrate islllnds, 
tli('ro will still exiat many indil·iduals of tho SIImo 
qot'CiC'8 011 cadi ialand : intercrossing on the confinee 
of the range of each !,pocics will tllUS be checked: lifter 
Ilhysical changes of flny kind, immignttion will be Ilnt-
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vented. 80 that new places in the polity of each i"IElnd 
will 118.\-0 to be filled up by modifieatiollH of the old in
hnbitaute j and timo will be allowed for tho varieties in 
each to become well modified and perfected. WIlen, by 
renowed elemtion, tho islands shall be re-convertoo into 
a oontinental area, there will again be 8e,'ere competi
tion: the most favoured or improl'OO varieties will be 
enabled to spread: there will 00 IUllch extinction of 
the less imIJroY1x\ forms, and the relative proportional 
llIunbers of the varioWi inhabitants of the renewed con
tinent will again be changed; and again there will be 
n fair field for naturnl selection to illll)\,\we still further 
the iuhabitnllts, ami thus produce new species. 

'fhut llaturnlselectioll will alw8Ys act with extreme 
slownC98, I {lilly admit. Its uctioll depends 011 there 
being places in the polity of nature, which can be better 
occupied by somo of tho illhahitollts of tho COlilltry 
lI11dergoing modification of some kind. 'fhe existence 
of such places will often depend on pll)"sical changes, 
wllich are genernlly "ery 810w, and on the immigration 
of better adapted forms having been checked. But the 
action of nlltuml selection will probnbly still oftencr de
pend on some of the inhabitants becoming slowly modi
fied; the lll\ltnal relations of mlllly of tho other illhll
bito.nt8 being tints disturbed. K othing can be cfi'ectetl, 
unle8B favoumblo Ht.riatiolls occur, and variation itself is 
1l.}JI)fI,rcntly always a very slow process. 'fho l)f"OCC8B \\ill 
ollen be greatly retarded by freo intcfCrossing. lUany 
will exclaim that these so\'cml CUIlSC8 lire alllI)ly suffi
cient wholly to stop tllO action of natuml aelectiou. I do 
not beliove so. On the othor hand, 1 do be]ic\'o that 
Illltural selection willahmys act \'cry slowly, often only 
at iOllg iutervaia of time, and generally on ouly Ii \'ery 
few of tho inhabitants of the same region at tho same 
time. I further belie\'o, that this \"Cry slow, illtenrut-
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tent A(:tion of Datuml selection acoonis perfectly well 
... ith what goolOfO' tells WI of the rote and manner at 
wbich HIe iuhabitanu of thill world ha,'e c1uUlgcd. 

f'loW' though the pl'OCCSJ of selection may be, if feeble 
man can do much by llis powen of artificial &eicdion, 
I can see no limit to the amount of change, to the 
IJeanty and infinito colnillexity of the COfIduptutioll1l 
bctwoell a ll organic beings. olle with nootl lor and with 
their pllysic«1 conditions of lifo, which may be effected ill 
the long COUr90 of time by nature'! power of IJ(!lectioll. 

EttindWn.-Tlu9 subject will he more fully di8('ueeed 
in our chapter 011 Geology; but it must be here alluded 
10 from being intimflteiy connected "ith natural selec
tion. Xtlturnl 8(!lection acts BOlely through the pre
!len-atiOll of variatiOll8 in !lOme way adl"Rlltngwll8, which 
collgequelltlyendure. But 8.'! from the high goomctricol 
powel'll of increllllO of all organic beings. eo!'h area is 
already fully slocked with inhnbitants, it follows that 
88 each selected ami fnvoured form increnl!le8 in number, 
I!IO will Iho lcss fll\'oured forms docrcRS(l lind Leoomc 
rare. Uarily, lUI geology tells Il8, is the l)recul"!JOr to 
atinction. We can, allJO,. 8C6 that filly form repre
I!t'lltro by fCIf individuaL! will, dnring fluctuations 
in tlie SCftilOllJI or in tho number of its cnelOiC8, TUn 

• good elianoo of utter c:dinetion. But we may go 
furth!'f than this; for 8.!1 Dew fonna aro continually 
and slowly being produced, unlC88 wo beliovo that tho 
number of specific forms goes on perpetually and almost 
indcfillitely increasing, llumOOnl inevitably must be
come extinct. That the number of fl"pecific formS has 
not indefinitely increased, geology shows \l9 plninlYj 
and indeed wo cau see reSSOll why they 811OUl(l liot 
have t1lU.~ inctenaed, for the number of plllC('lJ in the 
polity of nature is not indefinitely grcat,-not that wo 
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have any mcaDS of knowing that any ono region 11llS 
as yet got its maximum of species. Probably no region 
is as yet fully stocked, for at the Cape of Good liope, 
where more species of plants are crowded together than 
in any other quarter of tho world, somo foreign plants 
havo becomo naturalised, without causing, Il.!I far as we 
J..-now, tllO extiuetion of any natives. 

Furthermore, the species which are most nume
rous in indh'iduala will have the best chance of pro
ducing within any givcn period favourablo variat ions. 
We ha\'e evidence of this, in tho facts given in the 
scoond chapter, showing that it is tllo common species 
which IIlTord the greatest number of recorded varieties, 
or incipient species. Hence, rare species will be Ieee 
quickly modified or imllroved within any given period, 
and thoy will consequently be beaten in tho race for life 
by tho modified descendants of the commoner species. 

From these scveml considerations 1 think it in
ovitably follows, that Il.!I new species in tho course of 
time are formed through natural selection, otllers will 
becomo rorer and rorer, and finally extinct. 'fhe forms 
which stand in clO8et!t competition with those under
going modification and improvement, will naturnlly 
suffer most. And wo hllve seen ill tho ehapter on tho 
Struggle for E;dstcnco that it is tho most closcly-allied 
forma,-varieties of tho samo species, and species of 
tho sarno genus or of related genera,-whicll, from 
having nearly tllO sarno stnlCture, constitntion, and 
habits, generally come into tho 8O'\'ercst competition 
with each other. Con8Cqucntly, each now variety or 
Bpooics, during tho progress of its formation, wal gene
rolly Ilrc88 llarocst on its nearest kindred, and tend to 
exterminate them. " Te soo the same process of exter
mination amongst our domesticated productions, through 
tho selection of improved forma by man. !I[any curiou9 

Rl The Complete Work of Charles Darwin Online 



DlVEROEXCE OF CIIAnACTEIL III 

install('(!8 could be gi,'en showing how quickly 110\\' breeds 
of mUle, s!leep. and other animals, and ,'arict il'S of 
lIo\\"el'll, take tho lllace of older alld interior kinds. In 
Yorkshire, it is hi»torically knOll'll tJlat the allcient black 
('tI.ttle were dislll8(."e(i by the long-homs, and that these 
.. were swept away by the short-horIlS" (1 quote the 
words of all I\,"l'icultuml writer) "WI if by 80rue rum
deroulIpcstilenC(l," 

Djl'tTf}t1!~ ()f CAaracter,-The princiJlle, ",hidl T have 
designated by tJlis term, is of high importance on my 
thoory, and eJl:lllai ll8, 88 I belicn~, 86,'ernl uOI)OrW.nt 
facts. In tho first place, yarieties, o,'en strongly
marked ones, thougll lu",i~ IIOmowhnt of tho character 
or speeies--M is shown by the hopelell8 doubts in many 
eaaetI how to mnk them-yet certainly differ from oneil 
other far 1088 tJmn do good alld distinct speeiC8. No,..er
thelC88, a<Jcording to my viow, ,'arietl08 arc species in 
tho process of formation, or are, fUl l have called them, 
incipient SpeciC8, 11ow, then, docs ilia lC88('r difference 
betwccn vnricties become augmented into tho greater 
difference between species? That tJlis docs habitually 
happen, we must infer from most of tJlO innumcmble 
apecies throughout nature presenting well-UUU'ked dif
fcl'Cnce8 i whereas "arieties. tho sUPl)()IJC(! prototypes 
and Il8l'eIlts of future well-marked spocica, pl'CltCDt aUght 
and iII-deftnoo diO'ereDccs. Mero chance, as we may 
ea]] it, might enullO one variety to differ in 1101110 clm
racter from its parents, 8Dd tho offspring or this 'l"lIriety 
a,.,"'8in to differ from its pnrcnt in tho ,'cry salle cha
racter and ill a greater degree; bllt this alolle wonld 
ncver account for 110 1mbitnal and large an amount of 
differenco flIl tbat betwccn varicticli of tho 811.1110 speciCII 
and species of the Mille genus. 

As ha.a alwa"s been my llracticc, let UI BOOk light Oil 
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this bead from our domestio productiollil. ,Yo shall here 
find !!Om()thing analogous. A fancier is struek by II 

pigeon having a slightly sllortcr benk; another fancier 
is struek by a pigeon llaying a mther longer beak; and 
on the acknowledged principle that "fanciers do 1I0t 

lind will not admire a medium standard, but liko ex
tremes," they both go 011 (88 has actually oceutred 
with tumbler-pigeons) chOO6ing and breeding from birds 
with longer Illld longer beaks, or with shorter Ilnd 
sllorter beak&. Again, wo may suppose tllat at Illl carly 
period one man llreferrcd. swifter horses; Elllother 
stronger and more bulky horses. The early differences 
would bo very slight; in the COllrse of timc,!'rom the 
continued selection of Bwifter horses by !lOme brooders, 
Ilnd of stronger ones by others, the differcnces w'(Iuld 
become greater, and would bo noted 88 forming two 
sub-breeds; finally, after the lapse of centuries, the sub
breeds would become conyerted into two well-established 
and distinct breeds. As tho differences slowly becomo 
greater, the inferior animals with intermediato cJm
meters, being neither wry swift nor very strong, will 
have beel) negledcd, and will hllye tended to disappear. 
Here, then, we see in man's productions the action of 
what may be called tho principle of divergellce, causing 
difTcrcnc~ at first barely appreciable, stcadily to in
crense, and the broods to diwrge in dlamcter botll 
from each other and from their commOIl parent. 

Bnt how, it may be 88ked, can any analogous prin
ciple apply ill natnrc? I belie,'e it can and does apply 
most efficiently, from tho simple circumstance that tho 
more dil'crsified the descendants from ally one species 
berome in stnlcture, constitution, and hnbitil, by flO mueh 
will they bo botter enabled to seize on UlallY and widely 
diversified places ill the poli ty of lIature, and 80 be 
enabled to inerellSQ in numbers. 
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We ean clearly 800 OIi3 in tile CIL!Ie of alli lnai. with 
~imple hilbiu. '['ake Ole ctUJe of a earnh-orous quadru
pod, of which the nwnber that can be supported in any 
country has long ago arrived at its fu ll a,,"crago_ If its 
natural powers of incre/ll!e be allowed to act, it cau 
IUCCeed in incrensing (tile country not undergoing any 
change in il./l (.."Ondit ioIl8) only by its varying deaccndants 
wizing on IllllCell at present occupied by other animals; 
IIOme of them, for ill8tance, being cnablcd to feed on 
1I0W kinds of prey, either dead or ali'-e i 801M inhabiting 
lIew &t4tionll, cl imbing trees, frequenting wAter, and IIOmo 
rlCrhapi beeonling le8IJ canlln)1'()us. 'l'be more diH!rsi
tied in habit/J and structure the dOlCelldantl of our car
nivorous allunal became, the more plaoo8 016Y would be 
enabled to occupy_ What appliea to one animal will 
apply throughout all timo to all animaIa--that is, if tlley 
,-ary-for otherwise natnrnl selection can do nothiug_ 
Ko it will be with plant& It has boon experimelltally 
proved, that if a plot of ground be sown willi ono species 
of gl'Mi:l, and a siluilnr plot be i!Own Wilh severnl distinct 
(;euern of gl"ll88C8, a greater number of Jllantl! and a 
greater weight of dry herbage call thlli! be rniac<1. 'fho 
IJ!IIlIO has been found to hold good when first oue ,-arietr 
and then IICveral mixed "arietiea of whoot have been 
!Own on equal spaces of ground. Henoo, if anyone 
specictl of gras.s III-ere to go Oil varying, and those ,-uie
ties were colltinually selected which diffeff!d from eaeh 
other ill at all the Slune manner 88 distinct 8peeiC!! 8lld 
genera of grai!11C8 differ from each other, 0. greater 
number of individual plants of thilt Ipecifl8 of b"1"llSS, in
clnding ita modiHcd descendants, would sueeeed in Ih"ing 
on the so.mo picco of ground_ And wo well know that 
oaeh s(leciea and each variety of grass is annually 
!lOwing almost OOllntlCS/l sooda j Bnd thll8, B.8 it wily be 
&&id, i3 8tri,-illg its utmost to inercase illl nnmbers. Con-
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BCqllently, I cannot doubt that in lhe COUnIO of many 
thOU&lnds of generations. the most. distinct "arieties of 
any Olle species of grass would alwuya have the best 
chance of succeeding and of incre8.'!illg in numbers, and 
thua of supplalltlng the lCIIII distinct yarieties; and 
varieties. when rendered '\'"Cry distinct from each other, 
take the rank of species. 

The troth of the llriuciple, that the grco.test amount 
of life can be supported by great dh'ersificatiou of 
structure, is IM'lI:Il uuder many IUltural circumstances. 
In an extremely sll11111 area, especially if freely open to 
immigration, and whero the contest between illdi,idllal 
and indi"idual must be lICyere, we always find gretlt 
diversity in its inhabitant&. For instance, 1 foulld that 
a lliooe of turf, three fcet by four ill size, which had been 
expoijEld for many yoor'll to exactly the 88mo conditions. 
1I1Illl)()rted twenty species of plants, and th~ belonged 
to eighteen genera und to cight oroel'll, which shows how 
much these plants differed from each other. So it is with 
tho plants and i.u&ects on small and uniform islets; and 
80 in /!IllIlll ponds of fresh water. Fanners find that they 
can I1lli!e most food by a rotation of plnntil belonging to 
the most different onlcr'll: nature follows ",·hat may be 
called a simultalHlOUB rotation. Most of tho animals and 
plants which live close round ally small piece of ground, 
coultlliyoon it (llupposing itnotto be in any waYPQcnliar 
in its Ilaturo). an(l IIlny be Mid to be striving to the lItmost 
to live there; but, it isaeen, that where they OOllle into the 
clOIIClIt competitioll with each other, the Il(h'antages of 
diveNificatioll of stnleture, with the accompanying dif
ferences of habit ond constitution, determine that the 
inhabitants, which tllIIS jostle each oilicr most doscly, 
shall, Ill! a geneml ruJe, belong to whot we call different 
gCllem and oroers. 

'1'he SBme llrinciple ill seen ill the niltumli88tion of 
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pWlts through man'8 agency in (oreif,'n tande. It 
might have bc<>n expecte<l that the plant8 which have 
IlUt'C'eedcd in becoming naturalised ill allY land would 
generally hl1\'o been c1ose1y allied to Ule indigeoC8; (or 
these are commonly looked at 811 specially created and 
adallted for their own country. It might. al80, perhaps 
ha\'O been expected that naturalised plants would havo 
belonged to I~ few groups more cepecially adallted to 
certain stationa in their new hOllies. But tho case i8 
l'ery diffcrent; and Alph. De CandoUo 11M weU remarked 
ill hia grent and admirablo work, Ulat 1I01'ft11 gain by 
natumliantioll, proportionally \lith tho number of tho 
natil'e gencra and species, far more in new genera than 
in IICW tlllCCiee. 'fo givo a single instance: in the last 
edition of Dr. Aea Gray's' Manual of the Flora o( UIO 
Northcrn United States,' 260 naturaliscd plants are 
enumol'1ltod, and UIe80 belong to 162 gcn{'r1l. We Una 
lICe thnt thc80 nntllrllliscd plauu are of a highly dh-craificd 
nature. Thoy differ, moreover, to a large extent from 
the indigellCll, for out ofilio 162 gcnera, no leas than] 00 
f,'Cllera RN Ilot Ulere indigenous. nnd UlIIe a la'l.'"C I)n). 

portional addition ie made to tho gcncl'll or thC80 States. 
]~y considering the nature of the lllantlJ or animals 

which tun-o Htruggled IlUccesafully with the indigcnCII of 
any country, and lu1\'o tbere IJce<Jmo IlllturaliHCd, we 
can gain !lOmo erode idea in what manncr lOme of the 
natiw!!I w()Uld 118\'0 had to be modified, ill order to ba'\'"e 
gained an ad\'antago over tho other llativCfl; and we 
may, 1 think, at least safely infer that di\'eraification of 
IItrncture, amountillg to new generic differeuCGI, would 
ha\'O beell profitable to them, 

Tho a(h-anlage of diveraification ill tho inllabitanu of 
tho IIftmo l'eb.-iOll is, in fact. the same /Uj thnt of the 
l,hYBiological dh'iaion o( labollr in UH~ 0'l.'lIllB of the 
68.lIlO inJi\'iduaJ body-a Hubje(;t iIO well elucidated by 



116 

)[jl ne Edwards. No Ilhysiologiat doubts tllat a stomach 
by being: adapted to digeet "eg<ltablo mntter uione, or 
flesh alone, draws most nutriment from theee substances. 
So in the general economy of any laud, the more widely 
lind perfectly the animals nud plants are diversified for 
(liffcreut hnbiu of li fe, 80 .... ill Il greatcr number of 
indhiduilis be eAI)ablo of there supporting tllcmse]vCs. 
A set of animals, with their organisation but little diver
ailletl, could hardly compete with a sct morc pcrfootly 
Ji,'ersifled in structure. It mny be doubted, for illlll.ancc, 
whether the Austmlian 10ll.rsupiuls, which tu'O divided 
into group!! differing bllt little from each other, and 
feebly representing, as lli. " 'aterhonse and othcf!I IlIwc 
remarked, our carni\'OI'OItg, rumintmt, and rodent mam
mals, could successfully compete with tllCSC weU.pro
nounced orders. In tho Australian mamlnals, we see 
t110 IJroccSll ofdiversificntion in nl\ early and incomplete 
6tuge of de,'clopment 

Afte r the foregoiug discussion, which ouglit to il(l,ve 
been milch amplified. wo may, I think, Il.SSmne Hint tho 
modified dClJeend/l,nts of any OlIO species wiiJ SIlCCeed by 
so milch tho better AS thoy become moro di\'{~rsificd in 
structure, and are thus cllubiod to encrouch on places 
oocn}Jied by other beings. Now let us see 110w this 
princiI)io of grcat bencfit Ix>ing dcriw!<i from divergence 
of character, (.'Ombined with the principles of natural 
selection and of cxtinction, will tend to act. 

Tho accompanying diagram will aid us in understand
ing ihis rather perplexing subject. Let A to L rel)re
sent tho species of a genus largo ill its OWII country; 
these species are SliPposed to rescmble e~ll other in 
unequal degrocs, Il8 is so gencrally the case in nature, 
and as is represented ill the lliagmm by tho letters 
standing tLt unequal distances. I have enid 0. large 
geuus. beca\llle we ha,'e secn in the second chapter, 
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tbat on an fiW'rage more of the f!'pocies of lfirg<' genera 
,-ary than of 8wall genera; and the varying species of 
thl' large g(!I\erQ present a greater number of ,'arietiet;l. 
We have, a18O, &Cell Omt the ~ies, which IU'O the 
eomruon('lIt. "lid the most wide1y-dilTuscd, Yary more 
than rare BIW"!Cies with restricted ranges. J..et (A) be 11 

eommOIl, widely-diffused, and varying .species, belong
illg to a genu.s large ill its own country, The little fan 
01 din'rging dotted lines of IlnCfJual icnhoihs proceodillg 
from (A), IlIlly represeot its ,'arying off8pring, 'fhe 
variatiol18 nre supposed to be clltremely slight, but of 
the most dj'-el'l!ified nature; Ol('yare not 1111)1>081:'<1 all 
to apl)Car aimultanool.lsly, but often aftN lOllS inten-als 
of time; nor are they all SU])llOIICd to endure for equnl 
ptriods. Only thOllC ,'ariatio08 which lU'e in !IOme'lmy 
)Jrofitablc will be preserved or nllturally sclcclcd, And 
bf're the importance of the prineil)le of benefit being 
d(.rin-'d from di"ergcnce of charactcr comC8 in; for this 
lIill gr'ncnilly lead to the most dift'crent or (liYergent 
,'ariatiollfl (represeoted by tIle outer dotted liueB) being 
I'rescn'ed aud necumu1a.ted by Ililtuml IClection, When 
a dotted JiM reachea ooe of the horizontal lines. aud is 
tllere marked by a !JlllaU numbered Jetw..., a l!Ufticieut 
amouut of mriation is supposed to haye ~Il aceu
ruulllU'(i to )un'e fonned a fairly well-mlU'ke<l nlriety, 
!!Ueb aa woultl be tllOught wortlly of reoord in a sy ... 
t/'uliltic work, 

The illterl'lIls betwoon the horizontal linC8 in tIle 
dingmm, JIlII)' reprClleut each a thoui!IInd genemtiolls; 
"ut it would 1I1I\'0 been better if each iltld represented 
ten thoui!IInd genemtions, After II thousand gellero.
tions; species (A) is 8upposed to liMO )lrodueed two 
fairly wf'U-markod nlrieties, llilmely a' and ml, These 
t1\·O ,·nrittiCll will generally eontinno to be CllllOBCd to 
tile snllle oooditioll8 which mnde their parents variable. 
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and the tendency to ,\"Il.l"iahility is ill itself hereditary, 
conaequently they will tend to \'ary. and generally 
to vary in nearly tho same manner as their parents 
varied. Moreover, these two varieties, being only 
slightly modified fonus, will tend to inherit those ad
mntages which made :thcir common Jw,rent (A) more 
numerous tlUI.ll lDost of the other inhabitants of the 
same country; they will likewise pttrtnko of those more 
general ad"antages which made the genus to which the 
parent-species belonged, a large genus in its own country. 
And these circumstances we know to be fa,oumble to 
the production of new \'o.rieties. 

If, then, thcso two varieties be vuriable, the most 
dircrgent of their ,·o.riations will generally be preserved 
during the llCltt thousand generations. And after this 
interval, variety a' is supposed in tIle dingrnm to have 
produced variety ct, which will, owing to tJle principlo 
of dil'ergonce, differ more from (A) than did nriety 
aI, Variety ml is supposed to have produced two 
varieties, namely m· and II, ditTering from each other, 
and more considernbly from tbeir common parent (A), 
'Yo may oontwuo tho i)rOCCllS by similar steps for any 
length oftimo; somo of the varieties, aftor each thousand 
generations, producing only a singlo l'ariety, but in !l 

more and moro modified condition, some producing two 
or threo varieties, and some failing to l)roduoo any. 
Thus the varieties or mQ(lified descendants, proceeding 
from the common parent (A), ,"ill genemlly go on in. 
CJ'Caawg in number aud diverging w character. In 
the diugrum the process is represented up to tho teu· 
tllOUSIlndth generation, and under a condensed and sim· 
plified fonn up to the fourteeu·thousandth genemtion. 

But I must hero remark tha.t 1 do not suppose that 
tho proooss ever goea on so regularlyaa iB represented in 
the diagram, though in itself mado 8Omowllat megiliar. 
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I am far from th.inJ.~g that the mOf>t din~rgent varieties 
will illl'ariably prevail and multil)ly: a medium fonn 
may often 10llg endure, and mayor llIay not produce 
more than 0110 modified descendant; for natural selec
tion ~-ill always act according to tho n.nturo of tho 
placils which are either unoccupied or not perfcctly 
occupied by other beings; and tllia will dcpclld on in-
611itcly complcx rela tions. But 118 n general rule, tho 
more di\'ersiflcd in structure the desccudants froID ally 
one species elm be rendered, the more plllCCll they will 
be enabled to sei7.e OU, and tho Ulore Olcir modified 
progeny will be increased. Iu our diagram the liuo of 
~ion is broken at reguIar iutenals by small UlIIU_ 

bcred letteN! markiug the IIIIccessive forms which haro 
become sufficiently distinct to be recorded 88 mrietics. 
But theec break!! are imaginary, and might Illwe been 
inserted anywhcre, after inter-rals long enougll to havo 
allowed the IIccullmlntion of a considerable amount of 
di\·ergclltvnrintion. 

As all tha modified descendants from a common and 
'rilcly-din'used species, belouging to a Ilirge genus, will 
t('nd to portaka of the same adnntagce which made 
their porent 8uooetl!!fuJ in life, they will generally go 
on mu1til)lying in number as well 88 di'fe'loring in 
character: this is reprceented in the diagram by the 
lCl"eral dh'ergcnt brallchcs proceeding from (A), The 
modified offtlJlring from the later and more Ilighly im
proved branehes in tho lincs of de~nt" will, it is pro
bable, oftell tako tho place of, and 80 destroy, tlH) 
earlier nnd lese improved brancbcs: tllis is ropresented 
in tho diagram by &GIIlO of the lowcr brollches 1I0t reach_ 
ing to tho uppcr horizontal lillC8. J u some Cf\SC8 I do 
bOt doubt that the process of modiflcatiou will be oon. 
fined to a single line of dC8Cent, and the IlIUllber of tho 
deoioendante will not be increased; altbough tho amouut 
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of di,'crgent modification may have been increased in tIle 
sucocssi\'e generations. 'l'biB case would be represent()(l 
in the rua.,"TaID, if ull the lines pl'OCeeding from (A) 
were removed, cxccptiug that from a' to a .... In the 
sume way, for instance, the English rnce.horse and 
English pointer haHI apparently both gone on slowly 
diverging iu eharncter from their original stocks, with
out either lUlvilig gh'en off any fresh branches or races. 

After ten thOUSIIlld gencrations, sl)CCies (A) is SUllposed 
to ha,'e llroduccd three forms, aIO,/'O, and m'~, whidl, 
from haYing diverged iu cho.racter during the succellSive 
generations, will have come to differ largely, but perhaps 
unequally, from each other and from their comlllon 
pArent.. If we suppose the amount of chauge octween 
each horizontal line in onr dille"Talll to be excessively 
61Mll, these tllrce forms may still be only well-marked 
vlIrietiea; or they may have arrived at tbe doubtful 
category of Bub-species; but we llavo only to suppose 
tho steps in the process of modification to be more 
numerous or h'TCflter in amount, to COJlyert these three 
forms illto well-defined species: thns the diagnl.lll 
illustrates the steps by which the small differences 
distillguislling varieties are increased iuto the larger 
differences distinguishing species. By continuing the 
sume process (or a greater number o( generatiolls (aB 
shown in the diagram in a condensed aud simplified 
manner), we get eight species, marked by the letters 
between a l4 and m ", all descended from (A). Thus, lUll 
believe, speeies are multiplied and genem arc formed. 

In a large genus it is probable that more tl18n one 
species would vary. In the diagrnnl I llave aS8ullled 
that II. second species (1) hlUl produced, by analogous 
steps, after tCIl thousand generations, either two well
marked varieties (WI. aud ZIO) or two species, according 
to the amount of change Bupposed to be TCllrcscntcd be-
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tween tho horh'.ontal lines. After fourteen UlOusand 
geo(>rations. six 1I0W species, marked by the lette", It" 
to • ", Ilrc supposed to run-e been pr«hlcOO. In eaeh 
genus, tile "l)C(:ics, whioh arc already extremely dif
ferellt in ehnmeter, will generally tend to pr«luce the 
greatest number of modified descendnnts i for these will 
ha,'o the bc~t ehfl1lce of filling new and widely dilferent 
placet in UH~ pol ity ofllature: hence in Ule diagram I 
havo chosen tIlO extreme species (A), nnd tlle nendy 
eItn>me speciCtl (I), 88 tl1080 which hayo largely \'aried, 
and ha\'(> given rise to new varieties ami @)('('iefO, 'l11e 
olb(>f' nine IIpecics (marked by capital lette"') of our 
original genu/!, may for a long period continuo tranl!
mitting unfllterod descendants i and thiB is shown in 
the dm~nun by the dotted linee not prolonged far up" 
wvds from want of space, 

Dllt dllrillg the proceBS of modiflcfllioll, represellted 
in the diagram, !lIlother of onr principle&, IlfllllCly that 
of eItinC'tioll, wLll IIIl\'c lliayed all important part. As in 
e6('h fully st()('koo country natuml selection ll6CX'8S0rily 
Mil by the selected fonn having eoI'M ndvantag.J in the 
Ilruggle for life O\"Cr other fonns, there will be a con
Ilant telldf'ncy ill the impnn'ed deaccndants of !lny one 
~ies to BU)IJllant and exterminate ill each mage of 
dtw.-ent their Ilrod6Ce880", and their originAl parent. 
For it should be remembered that the competition will 
pnerally be moo eel'ere between thoec fonns which 
are most I\CI1rly related to caell other ill haLi!$, constitu
tion, ali(I Btructure_ Rence all the intemledinte fonns 
betw(>(>n tho earlier and later state8, tlmt is between the 
_ and more iml'ro\-OO state of a specif'll, C\8 well as 
the originai llflrcnt-speciee ilBelf, will grnerally tond to 
berom(' utinct. So it probably will be witll many whole 
roUateral liuCII or descent" which will be conqu(lrOO. by 
later and impro\'ed tiuct! of d~nt. H, howe\'cr, the 
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modified offspring of a spe-:ies get into some distinct 
CQUlIU)', or become quickly aMllted. to IIOme quite new 
station, in which child and parent do not come into 
competition, both may continue to exist. 

If then our diagrlilll be assumed to represent a 
oonsiderable amount of modification, epecies (A) and 
all tha earlier varieties will ILava becomo edinet, 
having been replaced by eight Ilew species (a 10 to m Ij); 
and (1) will h.ave been replaced by aU (7t IO to zit) naw 
species. 

But wo may go further than this. Tbe original species 
of our genus were sUllposoo:i to rescmble ellCh other in 
unequal degrees, as is 110 generally the case ill nature ; 
species (A) being more nearly related to B, C, and D, 
than to tbe other species; and species (I) more to G, H, 
R, L, than to the others. Theile two species (A) and (I), 
were also supposed to be \'ery common Slid widcly dif. 
fused species, 80 that they must originally have had 
some advantage over mOBt of the other species of the 
genus. Their modified deecenMnts, fourteen in number 
at tho fourteeu·thoUSRudth generation, will probably 
11110\'0 inherited IIOme of the sallle advanta~: they 
have 11011;0 been modified. and improved in a diveJ"llified 
manner at eacb stage of descent, 80 88 to lmve be(,'ome 
adapted to many related lliaces in the natural economy 
of their country. It seems, therefore, to me extremely 
probable that they will hlwe tak<ll\ the places of, and 
tllUS extenninated, not only their parenti! (A) and (I), 
but likewi.ee IIOme of the original epecies which were 
most nearly related to theirparellts. llencevcryfcwof 
tile originalspeciea will have tra1l>lmittOO offspring to the 
Courtcell·thousandth gencrntioll. "'e lIIay suppose timt 
ouly one (F), of the two epe<:ies which were koast closely 
related to the other nine original. species, h.D.8 trnllSlllitted 
dCl(.'CllWllUJ to this late stage of descent. 

c The Complete WorY of Charles Darwin Online 



OIVERGENCE 0" CRA-RACTER. 123 

The nell' species in our diagram deeocnded Crom the 
origina.l elevclI I!pecies, willllOw be tiCken in nlUllber. 
Owing to tbo divergent tendency oC natural selection, 
the extremo amount oC difrereuce ill cbamcter between 
lp'lCiCiJ a If anel z I' will be milch greater thun that 
betwe<;n the moet different of the original eleven species. 
The nell' species, moreover, .... ill be allied to ench other 
in a widely different IUflnner. Of the eight de!ICCndalits 
from (A) the throe marked a I', ql',pl', wiiJ be nearly 
related from Ila'fing recently bmnchcd off from a ~ j {}" 

andr', from having di,'ergw. at an earlier period from .·t will be in lOme degree distinct from the three tinlt
DamOO species; and Lastly, 0", • "t IUld '" lI, will be 
nearly relatoo one to tbe other, but from ha'-ing di
Terged at tho tim commencement of the l)rocet!II of 
modification, will be widely different from the other 
be llpocies, and may constitute a lUb-genU8 or even a 
diatinctgeuu8. 

Tho six deflCendanta from (I) will Conn two sub
genci"3 or even genera. But fL8 the original spociee (I) 
di1I'ered largely from (A), standing nearly at tllO extreme 
polDtiI of tho original genua, the ail: d6ll(."eudantil from 
(I ) will, owiug to inheritance. differ oousidembly from 
&be eight dOiK:endants from (A); the two groups, more
Mel', are suPllOIIed to haN golle 011 dh-erging in dif
ferent directiolls. The infennediate llpecies, alllO (and 
&hi. ill a '-ery important coiWderation), wbich oonneetcd 
\be origin"\ species (A) and (1), have all OOooID!!, el
cepting (1"), extinct, and liayc left 110 descendalilil. 
H.noo the Sil new species descendoo from (I), find the 
eight uetlCcndod from (A), will have to be rallked 8.11 

very distinct genera, or even 8.11 distinct lIul,)..families. 
TbM it is, fl8 I belie"e. that two or more genera 

an produced by descent. with modification, from two 
CII' aore apociee of the same genWl. And ilio two or 

01 
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more parent-l!pecics are supposed to have de8Ccuded 
from some one species of an carlicr genus. I n our 
dij1f;"rftlll, this is indicated by Ule broken lines, bencath 
the capital letters, converging ill sub-branches down
wanIs towards II. single point; this point representing 
a single species, the supposed single parent of our 
8e"eml new sub-genem Rnd genem.. 

It i~ worth while to reflect fOf II. moment 011 the c1iU
meter of the new speci€6 F I" which is rrupposed not to 
ha,'e (liverged much in chal"RCter, but to have retained 
tho fol'Ill of (F), either unaltered or altered only in a 
slight degree. In this case, its affinities to tho other 
fourteen llew species will be of a curious and circuitous 
nature. llaving de8Cended from a fol'Ill which stood 
between the two parent-specics (A) and (I), now sup
posed to be oxtinct and unkl\Owll, it will be in some 
degree intennediate in character between the two 
groups deacended from these species. But WI these two 
group;! have gone on diverging in ehameter from the 
typo of their parents, tho 1I0W species (Fl') will not be 
directly intermediate between them, but rather between 
t)1.es of tho two groups; and el'cry naturalist "dJI be 
able to bring some such case before his mind. 

In the diagram, each horizontal line has hitherto been 
SUPl10800 to represent a thousand generations, but each 
may represent a million Of hundred million generations, 
and likewise a section of the succeasi\'e strata of the 
earth's crust including extinct remains. ' Ve shall, when 
we come to our chapter on Geology, haye to refer again 
to this subjeei, and I think we shall then .soo that the 
diagram throws light on the affinities of extinct beings, 
which, though generally belonging to the same orders, 
or falllilies, or genem, with those now living, yet are 
ollen, in some degree, intermediate in charactef between 
existing group;!; and we cau understand this fact, for 
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the> ('::t:tin('t spocies lin!(l at ,'cry ancicnt epochs wllcn 
thE' hrnnchillg lines of descent had di,'crged lell8. 

I see no re880n to limit the procetl:l of modifit'ation, 88 
now e::t:llllliued, to tho formation of genera alone. H, in 
our diAgram, we 8Uppose tho amount of chanb"C repro
lented by each succesai"o group of di"crging dotted lines 
to bo vory great, the forms marked a" to p ", those 
marked () I. alldf",and those marked o'.to mH,will 
form tluoo ,'cry distinot genera. We shall also have two 
'rery dilltinct genera descended from (1); find lUI theae 
lattcr two b't'llcra, both from coutiuued dj,'crgence of 
('hamctcr and from inheritance from a different parent, 
wil.I. diff~r widely from the three genera d68C(:nded from 
( .\), tile t,,'o little groUpll of genera will fonl! two dilitinct 
LuniJjes, or o\'('n onlen, according to tho amount of 
di\w~nt llI()(lificatiou supposed to be Nlilresentcd ill the 
rii8grnm. And tllO two now families, or orders, willlun'e 
wended from two species of tho original genus; and 
thei!O two 8pecies are 8ullposed to ha"e dC8C(!ndcd from 
one SpOciCil of a still more o.ncient and unknown genus, 

We 1\4I'e l!e(!n that ill each country it iB the spedca 
of the larger geuera which oftenest preseut ,'arietiee or 
iDril1ieilt 81)(lCic8. This, indeed. might 1181'e been e:J: . 

pt"l't«I i for as natumJ IICloction acli! through olle fonn 
b •• ring BOme ad,'anta.ge o,'er other fOrml ill the strub'gle 
Cor exist~nce, it Ifill chieOy act on thoee which already 
have &Ollie IIdmntage i and the largenC88 or any group 
abo,", tll8t itB 81)(lCics lu,,'c inherited from a common 
anre!!lor BOIlIC IUh'sntage in 00111111011, H ence. tllC 

IlrUggle for tho prodnction of now (Iud m()(liflcd do
.... ndants, will mainly lie between tho larger grou]ls, 
which are all trying to illcreaae in lIIuulx!r. Oue 
large grOuJl will slowly conquer anotller largo group. 
ft'duee its nUlllbef'll, and thm le88CU ita cha.llOO of further 
nriation and imllrol'ement. Within the 88me large 
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group, tho later and more highly perfooted sub-groups, 
from brunching out Rnd soizing on many new places 
in the polity of Nahlre, will constantly tend to supplo.llt 
and destroy the earlier and le88 imllroved sub-groups. 
Small and broken groUpll Rnd sub-group!! will flMlly 
tend to disappear. Looking to the future, we can pre
dict that the groups of organic beings: which are now 
large and triumpho.nt, o.nd which are least broken up, 
tllat is, which as yet have suffered least extinction, 
will for a long period continue to increase. But which 
groups will ultimately prevail, no man can predict; 
for we well know that many groUpll, fonnerly m06t 
exten.8i,"ely de"eloped, ha,'e now becollle extinct. Look
ing still more remotely to tho future, we may predict 
that, owing to the continued and steady increase of the 
larger groups, a multitude of smaller groups will become 
utterly extinct, and icaye no modified descendants; and 
consequently that of tbe species li"ing at anyone period, 
extremely few will trnnsmit descendants to a remote 
futurity. I slla11 have to return to this subject in the 
clulptcr on Classification, but I may add that on this 
view of extremely few of the more ancient species 
iUlying trnnsmitted descendants, and on the view of all 
the dCtlCendanta of the same species making a class, 
we call undenMnd how it i.e that there exist but ,'cry 
few classetl in each main division of the animal and 
vegetable kingdoms. Although extremely few of tho 
most ancient species may 1l0W ha,'e living and modified 
dC!8CelldantB, yet at the most remote geological period, 
the earth may have been lUI well peopled with tll£Uly 

species of many genera, families, onlers, and clasaes, as 
at the preeentday. 

Summary of Chopter.-lf during the long course of 
agee and under varying conditions of life, organic beings 
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vary at all in the ee\'era! IJIU'U of their OJ'S*nisatioo, and 
1 think this CftIlIIot be disputed; if there be. owing to the 
high goom(ltrical poll'en of inCl'efllle of ench IJlecies, at 
IOmC age, !leason, or yOOJ', a /le\'ere struggle for life, and 
this certainly cannot be disputed; tben, oonaidering the 
infinite complexity of the relatiollll of nil orgmuc beings 
to each other and to their conclitiOn/J of existence, caUl .. 
~ an infinite diversity i1l structure, constitutioll, and 
habitB, to be adnmtageous to them, 1 tlunk it would 
be 8. mOfJt cxtrnordinary fact if no nu·jution eH~r bad 
occurred U8Cful to each being's 011'11 welfare. in tll6 8fUIle 
way All 110 many "ariatioll8 ha,-o occurred Uieful to mall. 
But if "arintiollll U8cl'ul to any organic being do occur. 
III!lJ"edly individuals thus chamcteriaec:l will ha,-a the 
best. chance of being preserved in the struggle for life; 
IlId from the trtrong principle of inheritance OIOY will 
tend to produce offirpring similarly characterised. 'fhiH 
principlo of preeer"atiou, I have called, for the 8ftke 
of bnn'ity, NntuNlI Selection. Natural solection, on the 
princillie of quruiliell being inJlcrited at COrMIIl)()nding 
ages. can modify tJI8 egg, seed, or young, lUI easily lUI 
the adult. Amongst. many animals, 8e%ual selection 
.ill gil·e ita aid to onlinary selection, by IIlIiIW'ing to tJle 
IDOIIt ,igorous and best adapted malee the I:;reatest 
troumber of offgpring. Se:z:ual selection will abo give 
ebaractenJ UllC.fnl to tJle males alone, in their struggles 
with othermalea. 

Whether IlOtural 8;!loction hM really thWi acted in 
Dature, in modifyillg and adapting the ,"arious forms of 
life to thcir 8C,·cml conditions and stations, must be 
judged of by the general tenour and balliuoo of evidence 
given in the following chapters. Dut we alroody 800 

bow it entaila extinction; and how ~~iy extinction 
Me acted in the world's history, geology plainly de
elare6. Natural selection, abo, leadl to divergence of 
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character j for more Ih"ing beings can be supported on 
the sarno area tllO more thoy divcrge in structlll'C, llubita, 
and constitutioll, of which we 800 Ilroof by looking at 
the inlla.bitants of any sIllilli spot or ut nntun\lised pro
ductions. 'l'herefore during the modification of the 
desccndll.Uts of fiUY oue specie!!, and during the ince8ll!lnt 
struggle of till specie8 to inerease in numbers, the more 
dh"ersified these descendants become, the better will be 
their chancc of succooding in the bottle of life. Thu8 
the SDlall diff(!rcuCCIJ distinguishing varieties of the same 
specica, will steadily tend to increase till they come to 
equal tho greater dilTcroncee between SpeciCll of tho 
8flme genus, or e,'ell of (listinct genera. 

'Vo hlwe seen thut it is the conuuou, tho "idely. 
diffused, and widely-rangiug species, belonging to the 
larger genera, wllich vary moo; and these will teud to 
tnmsmit to their modified off,;prillg that superiority 
which now makes them dominant iu their own coun· 
tries. Natural IIClection, aa has just been remarked, 
leads to di,"ergenee of character aud to much extinction 
of U!C leas imllroyed and intennediato fonn8 of life. On 
these principles, I belicve, tho Mtura of the affinities 
of 1111 orgnnic beings II1l1y be explained. It is a tmly 
wonderful fact-the wonder of which we arc apt to 
flYcriook from familiarity-that all animals nnd all 
plants throughout all tilDe and space should be related 
to cach other in group subordinate to group, in tlle 
manner which we everywhcre behold-namely, ,'ari· 
eties of the 8flIlIO species mOl!t closely related together, 
ilpedOll of the same genus less closely and unequally 
relaled together, fonning 8OOtions and f!l1b-genem, SJ>e
cies of distinct genem much lCSil closely related., and 
geuera related in diffcrent degree!!, formiug sub-fami-
1iC6, fnmiliC6, onters, Bub-classes, and clusscs. 'l'he 
so.em! subordinate group;! in any class canuot be 
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ranked iu 0. single file, but seem rather to be clustered 
round poin~ ancl these round other poillta, and 110 on 
in almost endlesa cycles. On the ,-iew lilat each SI)6.
l'i~ hM been iIl(lependently created, I call /lee no 
NJllanation of this great fact in tlle c1assiflcatioll of nil 
organic beings; bllt, to the best of my judgmcnt, it is 
npillinro til rough inheritance and the oomllle::l: !lction 
01 natural sclectioll, entailing extinction aud divcrgenoo 
01 c1Ul.rflCtcr, 9.!l we hare seen illnstmwd ill the dingmm_ 

TIle affin.ilics of all the beings of Ihe salUO clf1i18 hare 
lOnletimCII been ""presented by a great tree 1 beliel-e 
this simile largely speaks the truth. The green and 
budding twib'llLUay replU!ellt eri8tiug spccice; and thoee 
produced during cach fonner year may rellf('fl('nt the 
long sU(,CC8Sion of extinct species. At each period of 
gro~th all the growing twigs hf","e tried to brunch out 
on all sidC'8, all(1 to orcrtop and kill tho IJUrroullding 
twigs BlI(i branches, in the same mallllcr 113 SpCdC8 and 
groups of 81>ecics Imve triro to ovcrmaster otl\f'r species 
in tho great oo.ttJe for life. Tho Jimh8 divided into 
vat branchcs, and thc/J6 into lcsser and lesser bnlllchcs, 
were thl'mrK'h'eIJ once, when the tree Will small, buddiug 
twigs; and this C()lllleDon of Ille fonner and present 
bods by ramif)'ing branches lIlay well repreecnt the 
eIuoiiflcation of all extinct and li,ing species in group!! 
IUbonlinate to groups. Of the many twigs which Hou· 
riabl'd I!'hcn the tree was a mere bush, only two or 
three, IIOW grown into great branches. yet lun-ive and 
bear all tho other branches; 80 \'lith tho speciea whil'h 
lived during long-IJtlst geological pe.riods, ,'ory fow now 
bno lil-ing aud modified de9C(lndanlil. ]~r()1ll the first 
growtb of tho ~, many a limb and broncb has dCCft)'cd 
and dropI)('(! 01T; and these loet brBnchee of variollB 
.... lOlly represent thOlle whole omt:'rB, familics, and 
VlW:ra wb.icll luwe now no living rellretlentath-cs, and 

03 



130 NATURAL SELECTION. 

which are known to U8 only from having been found in 
a fOBBiI state. At we hetEl and there lee • thin at"'£'. 
gling bmnch 8pringing from a fork low down in a tret', 
tmd which by 80me chance haa been favoured aud ie 
etill alive on itl! IJUJUmit, 80 we occaeionally 800 an 
animal like the Omidlorhynchm or Lepidoeiren, which 
in 80me !!IllaJl degree connect.B by itl! affinities two large 
branches of life. and which has apparently been liMed 
from fatal compelition by having inhabited a protected 
elation. At hnda gi\'e rue by growth to ~ buds, and 
theee, if vigorou.s, branch out and overtop on all sides 
many a fet'blor branch, 80 by genemtion 1 believe it 
haa been with die great Tree of Life, which fills with 
itl dead and broken branchES the crust. or the e&rth, 
and coven the .unace with itl! ever branching and 
beautifull'1lmificatioUL 
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CHAPTER V. 

LAw, 0 .. VAIiIATIOIl. 

lUheu of externlll cond.itio~ - U. and dlluH, (ODlbiuod witb 
~111 .. llM'lktion • orgam: of lIight and of vi .. ion-Aoclimati .. -
tiOD.-Colftlalionofgrowth-Compenallon and _yof 
ftlOwtb-.· .. I-e ODI'Telations--Multiple, rudimentary, .. nd lowly 
orp.nlled.l1UtluTav&ri .. bl_Puude .. elvpedillanunulll.li 
lDMIItr ..... hljb],.-.riab&e,~6cebanw:te,.lDONnriabl. 
t.tw.~:1IIIOIIDdary .. 1I&lchanrcteni1'&riable-Rpeciaof 
the_~ ... nryinan~lJI&IlDft'-lIeHrsIoI!sto 
.... bteba~nmmary. 

I HAVE hitherto 80metimes !pOken aI if the \'ariations 
-eo common and multifonn in organic being! under 
dometltication, and in a lesser degroo in thOle in a !!tala 
or nature--had been due to chaDce. 1'h.iB, of COUrtle, ill 
• wholly incorroot aprcseioD, but it servile to acknow
ledge plainly our ignorance of the caUIe of each parti
cuW variation. Some anthon believe it to be !Ill much 
cbe function of the rcproducth'e By.WUt to llroduce 
iDdi\idual diJJ'crenOO8, Of' very alight deviations of itruo
&IU'e, U k) make the child like itl pareota. But the 
awch greater variability, all well as the b'1'Olloter fre
queuey of monslro6ities, under domettication Of' culti
vation, tban under nature, leadt me to believe that 
deviations of Btructure are in &Orne way due to the 
uture or the couditiollll of life, to which the parents 
aDd thcir more remote anoorrton have been cxposed 
during 8C\'era! generations.. I have remarked in the 
tnt challwr-but a loug catalogue of facLil whicb can
DO& be hero given would be llCOOllSlU')' tolhow the truth of 
the remark-that the reproducth'e ly8tcm is c.millcutly 
IUO('ptible to changes in the COnditiolll of life; and to 
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thm system being functionally clisturbed in the pnrenbl, 
I chielly attribute the \'arying or )llailtic condition of 
the ofT!lIIriug. The Illale Bud female sexual clementa 
8O(!U\ to be f\ffcclcd before that union takes l)lace which 
is to fonn " now being. In the case of "sporting" 
plants, the bud, which ill its earli08t condition does Dot 
apparently differ essentially from 8U onile, ;8 alone 
affected. But why, becaliSO the rcproducti\'e system is 
disturbed, this or that part silouM Yllry more or 10IIiI, we 
are J1rofoundly ignont.llt. Keverthe1ess. \\'0 call hero 
and there dimly catch 8 faint ray of light, aud we 
may feel S\lI'6 that there must. be BOme CRuse for each 
dm'iation of structure, however slight. 

n ow much diroot el1'oot diffeI'Cnce of climate, food, 
&0., produces Oil nuy being is atremcly doubtful. My 
improesion is. that the etroct ia cxnewely 8IlIA1l in the 
ease of animals, but perhap8 rather more in that of 
planta. Wo may. at ieWlt, aarely concludo that such 
illflucncea cnnnot havo produced tllO mnny striking 
and comlllc.x co-ftdAptatiODll of structure between one 
organie being and another, lI'hieh 11'6 IlOO everywhere 
throughout n.atnre. Some little inflnence mny be attn
butoo to ciimato, food, &c.: thUB, E. For\.lee speaks 
confidently that shells at their Muthern limit, and wheu 
living in shallow wawr, nre mOro'brightly coloured than 
thole of the same species further uorth or from greater 
depth&. Gould believes thnt bUds of tIle same specict 
are more brightly coloured under B clear ntill08Jlllere, 
tlum wilen living on islands or nOM tile coost. So with 
insects, Wollaston is convinced that residence near the 
sea affects their colours. Moquin. TandOll giVeB a list 
of plAnUi which when growing near the &e8-l1hore have 
their Ics'-cs ill Mmo degree flee)IY, thougll not olsowllerc 
ficehy. Several other such C88CfI could be given. 

1'110 fact of varieties of oue species. when they range 
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into the zone of habitation of other 8lleCiC8, often 
acquiring in a ,'cry 8light degree IIOme of the characters 
of IJUch species. accords with our ,.jew that 8J.>et'iee of 
al1 kinds are ouly well-marked and pennanent ,·arietice. 
TIlua the 81leCiee of shells which are confined to tropical 
allli ,hallow 8(!8B are generally brighter-eolonred than 
those confined to cold and deeper SCM The bird8 
"'hieh 111'0 confined to continenUl are, according to Mr, 
Gould, brigliwr-coloured than thOIO of wands. The 
inIocWpcciee confined to ~, fl8 e"ery collector 
knows, are often brassy or lurid. Plants which lh'e 
exclusively on the eea-side are very allt to liaye fleshy 
1('8\·etL Ue who belien18 in the cree.tioll of each spe
cies, will ha"e to l18y that this 8bell, for instance, Wfl8 

('reated with bright ool0UI'8 for a warm !left; but that 
this other 8hell became bright-ooloured by nmation 
... hen it rangcd into wlU'lJler or shallower waters. 

When a variation i8 of the slightest use to a being, 
... e cannot te ll how much of it to attribute to tho ll(,'CU' 

mulatil'e IlCtion of natural aelection, and how milch to 
the conditionB of life. ThUll, it is weU known to fur
riers thnt aniruala of the same apecies ha"e thicker and 
better fu r the more 8Cl'ere the climate i8 under which 
they 1\A,'e lived i but who can tell how much of this 
difl'cN!uOO may be dne to the wannest-clad indi,.jduala 
bning been famurOO and presel"\'OO during many 
W'uel8tions, and how much to the direct action of 
the ~wcre climate? for it would appear th.at c1imato 
baa 8011\6 direct ilCtion on the hair of our domestic 
quadrupeds. 

l ustancee oould be gi,'en of the 811mo vari<>ty being 
produced under conditions of lifo 118 diffcrt'nt fl8 can 
... ell be conooi" oo i and, on 010 other band, of different 
varietiCfl being llroduoed from tho I18mo SlleCiCfl under 
the BalIlO condit ioll8. Such facta ahow bow indirectly 
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tbe conditions of life must act. Again, innumerable 
instancee aJ'6 known to e\'ery nAturalist of speciea 
keeping trne, or not nrying ftt aU, although tiving 
under the mOllt opposite climates. Such oonsideratioIlil 
u these incline me to lay "cry littlo weight on tho 
diroct action of the conditione of lifo. Iudireetly, al 

already remarked, they seem to pl8Y 8n important part 
in affecting the reproductive systCIll, and in tlnls in· 
ducing variability; and natural ee1ection will then aceu· 
muJato all I)rofitabla variatiollll, 110wever &.light, until 
they booame plawy developed and appreciable by UII. 

EjfICtl 0/ U. and Difu,t.-From the facta alluded to 
in the fiJ'8t chapleT, I think there can be little donbt 
that U86 in our domestio animals atrengthene and en· 
largoa certain parts, and disuse diminishes tbem i and 
that Inch modifications aJ'6 inherited. Under free 
nature, we can hM'e no standard of comparison, by 
which to judge of the elToota of iong-oontinued use 01' 

disuse, for we know uot the pfu'(!nt,..fonns; but many 
animals have slnlctUl'e:8 which call be explained by the 
effectll of disuse. As Professor Owcn hili remarked, thero 
ia no greater anomaly in uature than a bird tlmt cannot 
fly; yet there aJ'6 l16"\'eral in this state. The logger
beaded duck of South America can only flap along the 
rrurface of the water, and 1188 ita wings in nearly the 
8l\Ule condition 8R the domestic AylOllLury duck. As the 
larger ground.feeding birds IICldolU take Hight except to 
eecalHl danger, I believe that tile noorly winglM condi· 
tion of sevCJ'nl Lirda, which now inhabit or 118\·0 lately 
inhabited se,'cml oceanic islands, tenanted by 110 beast 
of prey, h88 been caused by disu.8C. The oetrich indeed 
inhabita continents and is expolled to danger from which 
it caunot 611C8pe by Hight, bnt by kic.king it can defend 
it8e:lf from enemies, 88 well at any of the SIlIaller 

Ii:) The Comolete Work of Charles D.!Irw,n nh 



135 

qnadrupeds. We may imagine that the early IJrogenit()r 
or the 08trich had habits like thoee of a blletard, and 
that 811 natun\lllClection inereued in 8uC'Ce6lJive genera. 
tiOtl8 the IJize Rnd 'Weight of its body, it&legs were wed 
mo"" aud iIB wings less, until they became incapa.ble 
of flight. 

Kirby has remarked (and r have obeervoo the IlAme 
(arl) t1lnt the anterior tarsi, or feet, of many male dllng
feeding beetles are ycry often broken off; he examined 
leycnteen epecimclll! in bis own collection, and not one 
had aloen a relic left I n the Onite!J apcllea the tarsi 
are 10 habitually ioet, that the iIllJeCt hu been described 
u not hlwing them. In lOme other genera they are pre-
1IImt, but ill • rudim('Jltary condition. In tbe Ateuchus 
or 8ltoCred bootle of the Egyptians. tOOy are totally defi. 
cient. There is not BUl'ficient evidence to induce UB 

to believe that mutilations are ever inherited j and I 
aboul(l prefer cxpillining the entire llb8enoo of Ole ante
rior tarsi in Awuchul!, and their rudimentary condit ion 
in IlOmo otller genera, by the iong-oontillllod effoetl! of 
di.ruse in their progeuiton; for as tho I&n!i are almost 
ahrays lost in many dung-feeding beetles, thoy must 
be lost l'tU"ly in life, and therefore canDot be much uaed 
by these insocta. -

In eomo CII8C8 wo might 005l1y put down to disn&e 
modifi('stioruJ of structure whieh are wholly, or mainly, 
doe to natural eelection. Mr_ Wollaston has d.iscovered 
tbo remarkllble fact that 200 beetlee, out of tile 550 
'peciea inhabiting Madeira, are 80 far deficient in II-inga 
thllt they cannot fly; and that of tho tll'elltY-lIino 
endemic genera, 110 less thnn twenty-three genem have 
&II their epecies in this condition! Severnl fRets, nalllely, 
that becllCf!: in mally part'! of tllO world are n,ry fre
quently blown to sea and perillh; that the beetles in 
lladeira, III obeerved by Mr. Wollll8ton, lio milch COII-

Co . r-IHe Wori< of rh~ .. D ..... nQ' no 
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cooled, until the wind lulls and the sun shines; that 
the proportion of wingless bcetiCl! is larger on the ex· 
posed Dezerttlll than in Madeira itBelf; and eSjKlCially 
the extraordinary fact, 80 strongly insisted on by ~.rr. 
'VollMton, of the almost entire absence of certain large 
groups of beetles, elsewhere excessively numerous, and 
which groups have habits of life Illmost neceBSitating 
frequent flight ;-theso so,·cral considerations IlIl.ve made 
me belienl that the wingless condition of 80 many 
Madeira beetles is mainly due to the action of natural 
selection, but combined probably witll disuse. For 
during thousands of suecessive generations each indio 
vidual beetle wbich flew least, either from ita wings 
]laving been ever IJ() little lese petfectly de,·eloped or 
from indolent habit, will have had the best chance of 
Bur.-iving from not being blown out to sea; and, on tile 
other hand, those beetles which most readily took to 
flight will oftenest ha,·e been blown to sell lind thns 
have been destroyed. 

The insects in Madeira whicll arc not ground-feeders, 
and which, as the flower-fooding coleoptera and lepidop
tern, must IlIl.bitunlly use their wings to gain tlleir snbrist
ence, have, 8.8 Mr. WollMton SUlipcctl!, their " .. ings not 
at till reduced, but even enlarged. 'l'his is quite com
patible with the action of nntural selection. For when 
a new insect first IIrrh·ed on the island, the tendency 
of natural selection to enlarge or to reduce the wings, 
would depend Oil wllether a greater number of indivi
duals were 8tWOO by successfully battling with ihe winds, 
or by giving lip the attempt and rarely or ne'·cr flying. 
As witll mariners shill\\Tccked near a coast., it would 
hllWl bwn better for the good swimmers if they had 
been able to swim still further, whereM it would ha\"e 
bwn better for the bad swinlluers if they had not been 
able to swim at till and had stuck to the wreck. 

Th f hrl lin 



The eyee of moletl and of eome oorro,.,.ing rodenlll am 
nxlUUl'Illru)' in size, and in 80me ea8eiI are quite eol"ered 
up lly skin and rlU'. This state or the eyee is Ilrobftbly 
du~ to grntlunl reduction from diauii(', Lut aided perhaps 
Ly naturnl IJ('IOCUOIl. In South America, 0. burrowing 
rodent, tho tuco-tuco, or Ctcnomye, is on:n more !!Ubter
ranean ill ita l\IIbits than the molo; and r Wll8 fl88urcd 
by a Spaniard, who had often eaught them, that thoy 
... ere rrequently blind; aile whicb 1 kept alh'e \\'1\8 cer
tainly in this condition, tho CAUJK!, 1\8 al1l>eo.red on di8-
.niou, lun'ing been inOallllWltion or the nictitating 
IDembralle. AI rrequent inflammation of tlle eyee must 
be injuriom to allY animal, and 1\8 eyee are C('rWnly 
oot intli8JlCllSBble to animals with IULt('rralll'llli luI.bita, 
110 reduction in thei .. size with tho adhesion or the ey~ 
lioJs flllri growth or rur o,'er tbem, might in such Ca!IC be 
lUI OO\'fllltAge; and if 80, Imturnl lICiC(!tioll would con
ltantly aid tllO eflOet.! ordisuso. 

1t is well known that I(werol flllilllllll, belonging to the. 
IIlOIit different c1nsaee, which inhaLit the can." of Styna. 
and or KClltm::ky, are blind in IIOme or tbe crab!! tho 
bA ... talk ror the eye remaius, though the eye ia gone; 
the und ro .. Ille teleecope is there, though the te.leilCOpe 
with itil gtasee. has been Iosl ..!.s it is difficult to Una-
~ that eree. though uselC88, oouId be in au)' ny 
injuriotlll to animals living in darkUe8i:I, I attribute their 
Ju. .... hoUy to diiruse. In one or tbe bliml animals, 
DaDU:.iy, the cal'o-rat, the eye8 are or immenae size; a.nd 
Pruft'illlOr !:iillilUtlll thought that it fCgainoo, liner Ih'Ulg 
lOlDe 00)'11 in tile light, solDe slight power of ,·iaion. Ll 
the Mrne maIDle .. as in MAdeira tIle wings of 80IDB or 
Ihe i.mIo.'('tt 1181'0 been enlarged, and tlm wings of otbers 
bal'e IlCt'n reduced by 1li\turaI IlClectioll aidt'd by use 
aDd diiwe, 10 UI the ca80 of the ca'-e-mt uatunU. 11('101> 
tioo l16('IDS to ha'"e struggled with the 1081 of light and 
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to IU1\'e increlUllld the sizo of the eyC8; whcl'OO8 with 
nil tho otllcr illhabihm18 of tho C8.Vee, disuso by itself 
8001118 to have done its work. 

1t isdifficult to imagine CQnditioll8 of lifo moreeim.ilar 
than deep limestone caverns under a nearly similar 
climate; 80 that on the common view of the blind ani
mals having been separately created for the American 
and European cavenl8, close similarity in tlleir organisa
tion and affinitiee might have been expected; but, as 
SchiOdto and others huve remarked, tlus is not th~ case, 
Bnd the Cfwc-insccta of tho two contiuent8 are not more 
closely allied than might have been anticipated from the 
general resemblance of the other inhabitants of Korth 
America and Europe. On my \;ew we nnllot IlUppoee 
that American animal!!, having ordinary powers of 
vision, slowly migratoo by IlUccessive gencra.tioll8 from 
the outer world iute the deeper and deeper recessC8 of 
tho Kentucky cavel!, a8 did Europeall EwiUllils illto the 
cavell of EUffllH.!. We lmvo somo tn·idcllce of this gra
dation of habit; for, lUI Schiodte remarks, "animals 
not far remote from ordinary forIll8, prepa.re the transi
tion from light to (wkneeB. Next follo"" th080 that are 
oonstructed for twilight i and. laat of all, thOlle destined 
for total darl..-neM." ny the time lliat an animal had 
!"(laChed, after numberl098 genertl.tioll8, tho deepest re
cesses, disuse will on this view have moro or iC8!l per
fectly obliterated ita eye!!, and naturnl IIClection will 
oftcn ha,'e effected other changes, IlUch as an increase 
ill the length of the antenUle or peJlli, 811 a compensa.
tion for blindnesa. Notwithstanding IlUch modifications. 
we might expect sti ll to 800 in the cave-animals of 
America, affinitie!l to tllO otller inhabitants of that con
tinent, Bnd in th080 of Europe, to the inhabitants of 
tho European oontiuent. And this is tile CIl.8O with 
IIOm6 of the American cil.vc-anima18, Il.II r hear from 
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Profe.Jr Dana; and IIOme of the EllfOpee.n CSl"9-
inaecu Ilre l"ery doeely aUied to lrn:.e of tlle lurround
ing country. It ... ·ouJd be most difficult to gi'l'e flDy 
rational expla.nation of the affinitiee or the blilld Cft'l'& 
animalt to tbe other inllabitante of tho two oontinenlB 
on the ordinary viow of tlleir independent creation. 
'1'hat 1IO\'el'll.l of the inhabitant8 of the cltvee of the 
Old and New Worlds should be d08ely related, we 
might expect. from the well-known re1ationslull of most 
cL their other IJroductions. :Far from feeling any SUI'

priae tllat lOme of the C8\·64l\illlal. should be ,.ery 
anomalous, 81 AguAl has remarked in regard to tllO 
blind fish, the Amblyopia. ud Ill) is tile eue with the 
blind Protelll ... ·ith reference to the 1'(I1)li1N of EuropE', 
1 am only 8U.rpriBed. tllat. more ~b of ancient. life 
hue not been preeen-ed, owing to the 1et18 aen:re oom
petition to which the inhabitantll of these dark abodes 
will probnbly illH'e ~n exposed, 

.A«/imal!iatio!1._llabit is hereditary with p18nte, all 

in the period of flowering, in the amount of raiD requi
tilf) for aeed. to genninate, ill the timo of slf'4'p. &c., 
and thiJ leedA me to 88.y a few .... ordt on ~Iimatiia
tion. .A. it ill extremely eoromon for .pedes of the 
.me genu to inhabit \'ery hot and "ery cold rountriee, 
aDd M I belie,'e that aU the !!peciN of the Mme genU!! 
have deecended frolll a !lingle parent, if dais ,-iew be 
~~t, aedim8ti,.ation must be readily effected during 
Iong-eontinued dCllCellt. It is notorious thut each 
epeciee i8 adapted to the climate of itl own home: 
~ieB from 8n arctic or e\'en from a tempcNlte region 
eannot endure R. tropical climate. or oon,·crleiy. So 
~n, ma.ny 8U.Oeulcnt plants canllot endure a damp 
dimate. But tile degree of adaptation of 8peciN to 
thfI dimates under which they li~e i8 often overrated. 



1<0 CH .. •• ". 

We lnay infer thi. (rom our frequent inability to pre
dict wbether or not aD imported 1)\8I1t will endure our 
dimate, and from tho !lumber of plauts and animals 
brought from Wllnn(lr oounLriea which hen:! E'ujoy h'OOd 
healtiL We h8\'O t'('8Il()D to belie\'o that IJpecieti in Ito 

lIate of nature are limited in their mngefl by the rom· 
petition of other organic beings quite !\II much as, or 
more than, by adaptation to JlflI'ticullir climates. But 
whether or not the adaptation be generally very clO6e, we 
hare c\'idence, in the case of HOmo few plallt!!, of their 
bc-oonung. to Il certain edent, naturally habituated to 
diif(lreut teml)cI"Btllre8, or becoming acclimatised: IbUII 
tile piDefJ and rhododendron", raiiM!d (ronlll&'d roJlected 
by Dr. Hooker from trees growing at diffc~Dt heighta 
011 tlle Himalaya, were found in this country to po!IICI!8 

different constitlltional powers of resillting cold. ~lr. 
'l'hwaitCIJ informs me that he haa obsen'('d, similar facti 
ill Ceylon, awl analogons ob6ermtions IHwo beell mode 
by iUr. n . C. Wnlson on ]~uropenll speeiCl! of plants 
brought from tho Azorca 10 England. ] n regard to 
animals, IICl'eral authentie easel! could be ¢l'en of 
8fll'CiCil within hiiitoril'ftl time8 hann~ hu-gely extended 
tlleir range from wanner to oooler latitudee, aud con
l'el'ilCly; but ... e do not IJOSitlvely knO"f that theee anj
mals were slrictly &dallted. to their natil'e dimate. lrut 
in all ordinary ('ftIICfI we flSsnmo such to be tlH~ case; 
1I0r do we )..'110W that Ihey hs\'e subeequently become 
acclimatised. to their n('w hornetl.. 

.Aa ] believe that Ollr dome..-tic ftnimal8 w('re origin
ally chOlien by uu('i"ilitel:1 wan ~Ilse tiler were lise .. 
ful And bred Mldily lInder oonfinement, Alld 1I0t because 
they were IlUbeequently found l'ftpeble of fftr-estcnded 
trallsportfttion, I think the oommon and extraordinary 
capftciry in our dowc;ouc animals of not only withstand· 
iug tile WOI!t dil1'cn·ut climates bllt of being perfectly 
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tious in tnmsposing animals from one district to an
other; for it is not likely that maD shonld have sue
ceedoo ill &electing 90 many broods and sub-breeds with 
constitutions specially fitted for their own districts: the 
result must, I think, be due to habit. On the other 
hand, I can see 110 reason to doubt that natural selection 
will continually tend to preserve tl1066 individuals which 
aro born with constitutiolls beBt adapted to their natiye 
countries. In treatige8 on many kinds of culth'ated 
lliants, certain varieties are said to v:itilatancl certain 
climate!! better than otbers: thi.s is very strikingly 
showu in \I'orks on fruit tTOOl! published in the United 
Staws. in which certain varietiOll are habitually recom
mended for tIle northern, and others for the southern 
StaM; and as most of these varieties are of recent 
origin, they cannot owe their colLStitutiollal differences 
to habit. Tho case of the Jerusalem artichoke, which 
is nc,'er projXIgated by seed, and of which conseqnently 
now varietiea have not boon produced, has OVCll been 
advanced-for it is now as tender 118 over it W8.&---t\8 

proving that accIimatisation cannot be effected! 'l'he 
case, also, of the kidney-bean hn& been often cited for a 
similar purpose, and with much greater weight; hut 
until80llle one will IIOW, during a BOOTe of generations. 
his kiducy-beans 80 early th.at a "ery large proportion 
aro destroyed by frost, and then collect seed from the 
fOll' sUrviyors, with eare to prevent accidental cTOl!808, 
and then again get socd from these seedlings, with tho 
sarno precautious, the experimont cannot be said to, 
00"0 been eVOII tried. Nor lot it be snpposed tllat no 
diflcrcnees in the constitution of seedling kidney-benns 
e\'er 1l1ll>ear, for an account hM been published how 
much more hardy lOme seedlings allpeared. to be than 
othors. 

On the whole, 1 th.in.k we !ll..a.)' concludo that habit, 
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WJe, and disuse, haw, in eome CNIOII, 1)layed a consider
able p!ut in the modification of the ooDBlitntioo, aud 
of the structure of yariom organa; but that the effects 
or use aud disuse haya OftCIl been hugely combined 
with, IUId sometimes oyennastered by, Ole natural selec
tiouorinuaoodifferouOO8. 

Ol1rrelatifM of Gnmth.-I meau by thia expression 
that thc wholeorgnnisation is IJO tied together during it$ 
growth and dC\'cl0l'mcut, that when slight Yariatioll8 in 
anyone pnn occur, and are accumulated through natural 
IeIl'Ctiou, othcr pam become modi6if'11:l This ia a \'ery 
important III1bject, most imperfectly nnderlltoocl The 
IllOIrt obvious t:ase is, that modiflcatiOll8 aceumulated 
IOlely for the good of the young or laml, will. it D1ay 
.rely be ooncluded, affect the structure of the adult; 
in the Mine mlUillcr OJ! any mnloonformntion affecting 
the enrly embryo, seriously affects! tho whole organisa.
t ion of the Ilcluit. The 8C"eral parts of the body which 
are homologous, and which. at an early embryonic lleriod. 
are alike. 8C('m liaUie to yary ill an allied manner: we 
ie'C tilia ill tho right and left flidCfl of the body yarying 
in the 81une manner; in the front and hind legs, and 
Men in the jal't'll and limbs, yarying \Ob-ether, for the 
lower jaw ia belie..,.ed to be homologoll8 with the limbs. 
Tbeee tcndeuciee, 1 do not doubt, may be mastered 
IIlOI'(' or 1(>!IJ completely by natural lIclectioll: thus a 
bily of 8taga once existed with all antler only 011 

ooe side; £Iud if this had beeu of auy great 1180 to the 
breed it miglit l)l'Ooobly have been rendered penlUll\ent 
by llatural 86loctioll. 

UomologoUll 1)(ll1s, 8.8 has been remarked by !lOme 
authors, teud to cohere; this iii ofwlI IlOCn ill monstrous 
plants; aud Ilotlliu.g is more commou thall the union of 
homologous parts in normal strw:tures, 8.8 tho union of 
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the petals of the oorolla into a lube. nard parte seem 
to alTl'et the form. of adjoining 110ft porn j it is belie"ed 
by HOmo authors that the di"ersity in the ai18I)O of the 
pelvis in birds causea the remarkable divN'lIity in the 
slm)O of their kidneys. Othcrs belicve thnt the shape 
of the peh'is in the human mother inflllcnOl'8 by )JreiI
sure the shape of t110 head of the child. In snakes, 
according' to Schlegd, tile slla)O of the body ali(I the 
manlier of swallowing dctennino tho position of &lweral 
of tho most important viaocra.. 

Tho nature of t110 bond of correlation it "ery fre
quently quite ob8cun'!. M. is. OcolTroy St. Hilaire hnII 
forcibly remarked, that certain maloonfonnations ,'cry 
frequently, and lhut others rarely coelOist, without our 
being nhlo to MSign any l"OO!I()n. What call be more 
lIingulAr dlau the relation between blue eyefl fUld deaf· 
ness ill caLi!, and the tortoise-shell colour with the female 
am: j tho feathered fcct and akin hetwoen the outer toes 
in IJigoon8, and tho prcacncc of more or IC88 dO\\11 ou tho 
young birds when first hatched. ",itll tho fuhlre oolour of 
their IJhnuage; or, again. the relation bet~'een tho hai: 
and teeth in tile naked Turkish dog, though here pro
oobly homology comCl!l into play? With respect to thi, 
latter C88C of correlation, I thiuk it can hardly be acci. 
dental, that if 'We pick out tho two omen of mammalia 
which are most al)1lortIUll in their dermal oo"ering, ,oj%. 

Cetacea (whaICII) and EdelltAta (annadilloee. acaly ant. 
eatoN, l\:c.), Ihut thoee nre Iikewi8(l the most abnormal 
ill their teeth. 

I know of no {'88Il better WIlted to show the im
portullOO of the laws of ool'Te)atKJIl in modifying im. 
portunt structures, indcpendeut1y of utility al\(~ there
fore, or nntural sclQCtion, limn that of tIle dilTcrcnC6 
between tho outel' Imd inllCl' flowcfll in 801110 Compo
sitolll awl Umbelli1'erou8 IJiant& Every ono \mon the 
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differenoo in tho my aod central florets of, for instance, 
the daisy, and this difference ill often accompanied with 
the abortion of l>arts of tho flower, But, in 801110 Com
plIitoU8 plants, the 80Cds also differ in shapo lUld sculp
ture; BD(loven the ovary itself, with its ROOeflIOry parts, 
differs, as hns been described by C888ini, These differ
ences IlfWO boon attributed by some authon to preasure, 
and the slillpe of tllC seeds in tho my-noreta in lOme 
Compollitro countenances this idea; but. in the case of 
the corolla of the Uwbelliferre, it ill byno moons, 8l! Dr, 
Hooker inrorms me, in 8J.>eciea with the densest heads 
that the inner and outer Rowen most. frequently differ, 
It might ha,'e been thought that the de,'elollwent of 
the ray-petals by drawing nourishment from certain 
other parta of the flower Lad caused their abortion; but 
in lOme Compo&tre there ill a differenoo iu tbo soedi! of 
the outer aud inner florets without any diftereuce in tIle 
l'OI'Olla. POISibly, these several differonces may be COn
nected with 8(1)\0 difference in tho flow of nutriment 
towards tllO central and o:J:.ternal flowers: wo know, 
at least, that in irregular flowel1l, th080 nearest to 
thf' axis aro oftenest fJIlbjoot to pelorill, and become 
regWar, I may add, 8l! an i.nstance of this, Bud of B 
Itriking carJ6 of correlation, that J have rooentlyobserved 
in !IOmo garden pelargonil1IIl8, that tho central flolI'er of 
the tnlli8 often lOIC8 the patches of darker colour in the 
two upper petals; and that when this OOCUI1l, tho ad.h~ 
rent nectary is quite aborted; when the colour ill absent 
from ouly one of the two upper petals, the nectary is 
onJy much shortened, 

With respect to the difference in tIle eorolla of tho 
central aud exterior flowers of a head or lIIuool, 1 do 
DOt Ceel at all fJIlre that C. C, Sprengel's idea that the 
ray-florets !IC1",'O to attract iD8eCta, whoee agency is 
lUgh1y ad,'autogeous in the fertilisation of plants of . 
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these two orders, m so far.fewhed, as it may at first 
appear: and if it be adYfllltagooUS, natural selection 
may ha,"e como into play. But in regard to the differ
CllCCl> botll in the inwrnal and ('-,rternal structure of the 
seeds, which arc not alway8 correlated with any differ
ences in the flowers., it ge€lD1l impossible that they eftl) 

be ill any way advantageous to the plaut: yet in the 
Umbelliferre these diff~rences are of sueh apparent im
portance-tho seeds being in some cases, !ICCOrding to 
Tausch, orthOOlpermous in the exterior flowers and COl-

lospennou8 in tho oentml 8owert!,-that the elder De 
Oandolle founded hm main divisiona of tllO order on 
analogous dilTerenOOil. Hence ",0 800 that modiflca
tiona of structure, viowed by aystemati.sta as of high 
value, may be wholly due to unknown laws of correlated 
growth, and without being, 6JJ far as we can see, of the 
slightest service to tIle BllOCie&. 

We may often falsely attribute to oorrelation of growth, 
structures which are common to whole groupe of species, 
and which in truth are simply due to inllCritance; 
for an ancient progenitor may llal'e acquired through 
natural selection 80me one modification in structure, 
and, after thousands of generations, some other and in
dependent modification; and these two modifications, 
having been transmitted to a whole group of d86CendantB 
with dh'erse babita, would naturally be thought to be 
oorrelated in some nooessary manner. So, aguill, I do 
not donbt that some apparont correlations, occurring 
throughout whole oruers., EIre entirely due to the manner 
alone ill which natural selection can act. For instunce, 
Alpll. De Candolle 11t~!I remarked that winged seeds are 
never found ill fruits which do not open: 1 should ex
plain the rule by the fact that seeds could not grndualJy 
become winged through natural selection, eJtccpt in fruitIJ 
whidl opened; 80 that the individual plants producing 
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IeE'ds which were a little better fitted to be wafted 
frier, might get an advantage o'"er thOle Ilroducing 
.eed Ie&! littet:1 for dispersal; and this 1>rOOeII8 could not 
po.ibly go on ill fmit which did not open. 

The elder Gooffroy and Goothe propounded, at about 
the same period, thoir law of compensation or balanoo
ment of growth j or, Il.I.I Goethe exprcsaod it, "in order 
to 'pend 0 11 olle side, nature is forced to economise 011 

the othor side." 1 think this holds true to a certain C%

teIlt with Ollr domestic productions; if Ilourisillnent floW£! 
to ODe part or organ in excess. it rarely flow.!!, at lce.st in 
GreiM, to another part j thU!J it ill difficult to get a cow 
to gi,.e much milk and to fatten J"OO(Wy. 'rhe snme va
rieties of the eabbRge do not yield abundant and nutn
tiou foliage Olld a oollioU!J 8IIpl)ly of oil-bearing seed!. 
When the seeds in our fruits become atrotlhiod, the fmit 
itlell gains largely in rrize and quality. In our poultry, 
• largo tuft of fca.thel1l on the head is gcnenilly fICCOm 
pulled by a diminished comb, and a large bean! by 
dimini..o;hed wattle/!" With sJlooiee in a Btllie of nature 
it CIUI ilardly be maintained that the law is of IIniversal 
application; bllt loony good ob!!encl'8, more eepecially 
botanista, believe in its truth. I will not, IIOW6'-Cr, here 
pc any instnnces. (or I !lee hard1y any 1\"ny of distin
pi.bing between the effect.!!, on the one hand, of a ]Jart. 
heing lugely de,-eloped through natural flCleetion and 
IDOther and adjoining part being reduced by this lame 
pocee8 or by disll86, ond, on the other hand, tile actual 
withdral\"al of nutriment from one part owing to the 
coo. of growth in allother and adjoining part 

I snspect, alllO, that lOme of the CII!!CII of COlllllCllSa.tioll 
wmeh Juno been adranoed, and likel\-i8(l 101M otller 
.... may be mcrged under a more general principle, 
-.nely, that natura] aelection is continually trying to 
ecoDOmise ill cl'ery part of the organisation_ If under 

.2 
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changed comlitioll8 of life a Itrncture before useful be. 
COllies 1C8J U8M\u, a.ny diminution, howe'-er .ught, in iu 
de'fclollmcnt, will be M'iV'd on by naturallM!loction, (or 
it will profit the individual not to have iu nutriment 
wasted in building up an ulICleM structure. I ClUJ tbus 
only under!ltnnd " fact with which 1 WM much 8tnu.:k 
II-hen eXf\lllining cirripooCll, and of which many other 
instance. could be given: namely, that when a cirripede 
ill panu!'ilic within another and ill tina protected, it 10ieI 
more or leM oompletely its own shell or carapace. Thill 
u the case with the ma1e Jbla, and in 8 truly extraordi
nary mlUlner with the Proteolcp8Il: for the carapace i 
all other cirripedes oonsim ofilie three highly-important 
anterior 8eb"ncnbl of the head enormously devel 
and furni.shed with gn!ftt ncm.'.f!I and mUIIClesj but . 
the ponuUtic and protected l 'rotoolepu. Ole whole lUll 
rior part of the head is reduced to the mcl'C6t rudiment. 
Attached to the bases of the prehensile flntennro. No 
the 8M-ing of a large alld complex stnlcturo, when ron 
dered superfluoua by the Pl'ralitio habit. of the l)rot 
lepas, though effectro. by alOll' Itcpe, would be a decid 
advantage to each 8ucoollKh·e individual of the speciee; 
for in tile strugglo for life to lI'hich every animal i8 C,I

poeed. each illllh-idual ProteolelIM wou1d III,,"e a bet 
chance of IUllIlorting il8eII. by IClIK nutriment bei 
wasted in developing a structure now become weleM. 

Thu'!, as I believe. natural Icle«ion will al1l"ays 
eood in the long run in redneing and saving every PI' 
of the orgalli50UOIl. as Il0011 aa it is renderod IIUperfluOlll, 
wit1lOut \)y any lDerulll causing IIOme other part to be 
largely developed in ft comvponding degree. And, 00 
,'ereely, that natura] &election may perfectly 1rell aoo. 
eood in largely developing any organ, without requ· . 
as a neceMalJ' compensation tho reduction of lOme ado 
jolning pan. 
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It 8Ilems to be a ru1e, as remarked by 1& Geoffroy 
l5t. Hilaire, both ill "arieties and in I)Jeciee, tJmt when 
any IJ8I1 or organ is repeated many timee in the fJtruC

ture of the 88lno illdi,.jdua1 (a.s tJle verteLrro in lInakes, 
and the stamcUlI in polyandroruJ irowel'1J) the uumber is 
nriable j wltCf(!68 the number of the samo part or Orgflll, 
.hen it ooouI'1J in 10886r numbers, is constant. The same 
author 8lld 110100 botanists have further remarked that 
multil)le parta ftre aOO very liable to variation in struc
ture, Inaslllueh as this ""egctfttin'~ repetition," to 1186 

Prot Owen',cJ:preesion, seems to be a sign cf low o'l."8.D.i
ation; tJle fOJ'Cb'Oing remark Beelll8 OOl.lDected with tJle 
'frrj general o])inion of naturalista, thllt beings low in 
the fll:'ale or nature are more ,-ariable tJUUl tJlUlie which 
are higher, J preeume that 10WlleM in this case meaUll 
that tho 1IO,'ernl pru1B or the organisation lun'e been but 
IinJ(81)C('iali:!Cd ror IJarticular fUllctions; and o.slong t\8 

the Mille part hM to perf on» di,-ersificd work, we call 
perhapll lICe wlty it should remain variable, that is, why 
Datural 8Clection should have Ilresen-ed or rejcetoo each 
liUle d(>,'mlioll or fonn leM carefully than wilen the pan 
.... to 8Cn'e for on6 special purpoae alone, III tJle llame 
way that a knife which has to cut all IIOrta of things 
lII&y be or almost any shape; whilst a tool for IIOme 
particular object had better be of lOme p&rticular shape, 
Nlltonl aelection, it IIbould never be forgotten, cao act 
011 each IJUt of each being, aole1y through and for ita .1> .. _ 

Rudimentary ]l8rts, it baa boon iMtoo by IIOmo 
.uthors, all(L I bclie,'o with truth, are apt to be highly 
ftriIt.blo, Wo shoJI ha"o to recur to tho gonemiliubjoct 
ofrudiruentu.ryftndabortedorgftulI; and I will here only 
..w that their Yariability seems to be owing to their 
.te.anC88, and thererore to uatura] llelection ha\-ing 
DO JlO'Ker to check deriatiOllll in tJleir structure, ThUJI 
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rudimentary pArta are left. to the free play or the vari
oua la,,", of growth, to the effects of loug~otilloed eli&
u&e. and to the tendency to rtwersioD. 

.A part lkwkpui in 01111 ,pteiu in an utraurdinar!/ 
dtgru ur mallner, in. 001llpariKm with tM 101m! part in 
allied ,ptcii" tetl,u to N Aiglll!! V4riahle.-Se\·cml ycan 
ago 1 WIUI much .tnlck with a remark, ncarly to the 
abovo effect., 11IlbliBhod by nr. WatcrbOUl!e. I infer 
also from an obeervatiOIl made by ProfellJOr Owen, with 
re8)lOCt W the length of the anIl/J of the ouraog~utang. 
that he baa como to a nearly IIimilar concluaion. It ie 
llopelea to attempt to oomince anyone of the truth of 
thie proposition without giving tile long afT1l,y of facta 
which I have collected, ami which ctUlnot l108IIibly be 
hereintnxllloed. I can only IItate my ronviction that itie 
8 ru1e of high generality. [ am a""are of 1IC\"cral cau_ 
of crror, but I hope that 1 huvo mado duo allowance for 
thom. It would be nnderstood tllat the rule by 110 
mcaua appliet wany part, however unusllllily develolM'ld, 
unlCfJi: it be unuaually de"cloped in oomparillon with 
the lIIUlle part in cloec1y allied specle& ThU8, the hat'. 
wing ill a m08t abnonnal structure in the clasil lnam
malia; hut the rule .. ould 00' hcre allply, becaWiO there 
iii a whole group of hats having wings; it would "llply 
only if IIOme ono speciee of bftt had its ,..juga dC"cloped 
in IIOme remarkable manner in comparison with the 
other speciet of tho same gellus. The rule applies "ery 
strongly in the CNIO of Je(.'Ondary 8(l10a.1 ehl\.ract.c .... when 
displayed in !IllY Illlwmalmauncr. The tenn. secondary 
sexual chamcteT8, used by Hunter, appliCB to characters 
wbicb a.re attached to one .!!e1, but are not directly 
connected with tho act or reproduction. 'l'he rule ap
pliOil to malCB and rcmalee i but as females more rarely 
offer remarkable secondary &CXUal characters, it appliu 
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more rarely to them. The rule being 10 Illa.inJ.y appli
cable in the ~ of 8eOOndary ileXUal characters, may be 
due to tli4"J great ,-a~iability of thette characteN, whether 
or not dillplayed in allY unusual mlumer-of which fact 
1 think there ('tU} be little doubt. Dllt that our nIle is 
not confined to 8OOOl\dary HCxual ChllI1\CWI'II is clcarly 
shown ill the case of hcrmaphrodite cirripedcs; &.lid 
I may hero add, that I particularly attended to ! Ir. 
Waterhouse's remark, whilst investigatillg this Order, 
and I am fully convinced that the ntle almost innm
ably holds b'OOd with cirripedcs. I shall, in my future 
.ork, gi"e a liit of the more remarkable C8&e6; I 1Iill 
benl only briefly give one, l1li it illustrates the rule in 
ill largeat application. The opercwar ,-al"eII of se8ilile 
cirript-dCil (rock barnacles) are, in e'-cry aeullC of the 
word, very imllOrtant structUre8, and they differ ex
tn-mely IiUle Q\-en in dilTerent gencrn; but in tho 
118,-cml spcci(.'tl of olle gCllus, PyrgOlDfI, tlHl8C ,-ahel 
prt'llClit a man'cnoUli amount of divcl"8iflcatioll: the 
humoiogoull ,-alVei ill the different spedC8 being 8Ome
time. wholly unlike ill shape; snd the amount of ,-aria· 
tiou in the iu(li"idualll of BCveral of the fJpeciee is 
10 peat, tllftt it ~ no uaggeration to ItAte tJlftt the 
nri.·tiee dilTer more from each other in tho ebar9Cten 
ci theee imllOrta.llt \-al,..&;j thau do other lpedee of ilia
tiDr1.geDCra. 

Ai loirdIJ witllin tllo 88.lll0 COUlltry nry ill a remark.
ably ~mall degroo,lluwe particularly attcnded to them, 
and tbe rule 800ms to me certainly to hold good in thifJ 
clas&. I ('annot mnke out that it flPllliell to plants, and 
.ru. would eeriollllly Ilftve shaken Illy belicf in its truth, 
had not the great vruiability in pl&.llt8 made it pe.rticullU'ly 
difficult to OOIUllftfC their relati\'(~ degree. or ,'ariahility. 

WIK'n wo 800 any part or organ de"e1opod in a 
remarkable degree o~ manner in any lpocietl, the fair 
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presumption is that it is of high importance to tllat 
specjes; ne"ertlleless t.he part in tills case is eminently 
liable to yariution. Why should this be so? On the 
view that each species has been independently created, 
with all its partB a.g we now see tllCm, I can see no 
explanation. But on tIle yjew that groups of species 
have descended from other species, and have been mo
dified througll Ilatural IIClootion, I tlljnk we enn obtain 
some light. In our domestic animals, if any part, or 
the whole animal, be neglected and no selection be ap
plied, that part (for instance, the comb in the Dorking 
fowl) or the whole brood will cease to IlaY6 a nearly 
uniform character. 'J'he breed will then be said to have 
degenerated. In rudimentary organs, and in tho>16 
which haye been but little specialised for any particular 
purpose, and perhaps in polymorpllic groups, we see a 
nearly parallel natural case; for in such CtlSC'S natural 
selection either lias not or cannot come into full play, 
and thus the organisation is left in a fluctuating condi· 
tion. But what here more especially concems us is, 
that in our domestic animals thoso points, which at the 
pre8ent time are undergoing rapid change by continued 
selection, are also eminentIy liable to yanation. Look 
at the breeds of tho pigeon; see what a prodigious 
amount of difference there is in tile beak of tile differ
ent tumblers, in the beak and wattle of the different 
carriers, in the enITiage and tail of our fantails, &c., 
these being tho points now mainly attended to by Eng
lish fanciers. Even in the sub-breeds, as in tile short
fac«l tumbler, it is notoriously difficult to brood tllem 
nearly to perfection, and frequently individuals are hom 
wllich depart. widely from the standard. There may be 
truly said to be a constant struggle going Oil between, 
on tIle one hand, the tendency to rc'"ersion to a less 
modified state, as well as an innate teudeney to further 
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nriability of aU kin<U, and, on the other hand, the 
power of ateady &election to keep the breed true. In 
lhe long run eelection ga.infl the day, and we do not 
eJ:pect to fail so far as to breed a bird IWI COILl'86888 
eotDmon tumbler (rom a good shorMBced atmin. But 
as long aa aelection is rapidly going on, tJu:ro lIlay 
a1waya be expected to be much "ariability in tJlO struc
ture undergoing modification. It further de&erves 
DOtioo that the&e variable charactcN, producOO by man'a 
.. lection, somctimes become attached, from CIUlIICIJ quite 
unknown to us, more to one &ex than to the otJler, gene
rtlly to the male !Ie.I, as 'With the wattle of carrien Md 
the enla'l."'ed crop of pouters. 

NO"ll' let UB tum to nature. When a part lias been 
doveloped in an eJ:traordinary manlier ill any 0110 

tpeeics, compared with tho other sJ>cciea of the llame 
genus, \\"0 may conclude that this l)art hM undergone 
an extmoroinlU')' amount of modification, since the 
period when tJIO BI>eci08 branched off from the COlillllOn 
progenilor of tho genus. Th.is period will seldom be 
remote in lUly extreme degree, as sJ>ccics "cry rarely 
eodore for more than one geologica1 period. An extra. 
ordinary amount of modification impliea lUI WIUilually 
large and long--oontinued amount of ,"ariability, which 
bu oontinuaUy been accumulated by natural aelection 
for the benefit of the species. But 88 the variaLilityof 
the e:rtraordinarily-dc,"eloped part or orga.n lUll been 80 

gmt and loogoeontinued within a period not exct!&
liTely remote, we migLt, M a general mle, expect 8tilI 
to II.od more vllriability in BUch porta than in other porta 
01 the organisation, which have remainod for a milch 
longer period nearly constant. And this, I am 001i· 
rinood, i.e: tho C880" That the struggle betwoon natural 
teleetion on the one hand, aud the tendency to re'"er-
_ and nriability on the other haud, will in the 
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ooune of time ce&IIe i and that tlle m08t abnormally 
de\"cloped organs may be made oonstant, I can 800 no 
t('lUIOn to doubt. Hence when an orga.n, howe,·er 
abnormal it may be, bas been transmitted in apllroxi. 
mately the IIIUfIO condition to many modified deacend
antil, !UI in the ease of the wing of tho bat, it must 
have exisl.c<l, according to my tllOory, (or an immeJl8e 
period in nearly the anma state; and thua it comes 
to be no 1U0re nriable than any other structure. It. 
is only in thoee c~ in which the modification haa 
boon oowparath-ely recent alld extraordinarily great 
that we ought to find the geMf'atiN fJ(J1"iahih~!I, aa it 
may be called, still preae.nt in a high degree. For in 
this case tho variability will seldom lUI yet have been 
fixed by the oolltinued IilClcction of Ole individuals vary_ 
ing in the required manllOr and degree, and by the oon
tinued rejoction of thOl!O teudiug to revert to a fOflller 
and lOIl8 modified oonditiOIl. 

The prlllciple included in these remarks mny be 
extended. It is notorious Omt specific chameters are 
more variahle than generic. To explain by a silliple 
example whatia meant. HlIOwe species ilia large genus 
oliliants had blue Howe\"R and aome had red, the colour 
would be only a sl)6Cifio character, aud no ODe would be 
au.rpriRed at one of the blue speciet \'Urying into red, or 
conversely; but if all tho lIpOOies had blue flo,,·cl'1!, the 
colour wou1d become a generio character, and itll varia
tion would be a more ullU!Ua} circumstance. I have 
chosen OLia example because an explanation is not in 
this ct\8O appliCllblc, which mOllt llIlturolistll would ad
vance, namely, that specific ch.aracters arc more variable 
Olan generic, bccaU80 they are taken from pam of Ie. 
Ithyfliologica1 importance than thoee commonly used for 
cllUlling genera. 1 belie'·e this explanation ia partly, 
yet. only indirectly, true; I Ihall, however, have to re-
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turn to this subject in our chapter on O1n.Mification. It 
'lUuld be almost 11IperllU0U8 to adduce evidence in 
flUppon of the above statement, that 'lleCifie chamctcn 
are more ",.riable than generic; but 1 hft"e repeatedly 
DOliced in works 011 natural history, that when au autllor 
b&.i remarked with surprise that !!Ome irnpcrtant oq,ra.n 
or pRrt, which is gellero.lly n~ry COll.8taUt throughout 
large groups of species, has difftred eOllsiderobly in 
~ly.ulJ iod 8]>OOi~ that it has. also, been variabll in 
the individualB of 8OlliO of the species. Aud this fact 
abo., .. , tlllIt a challlCter, 'lfhich i.o gtllerully of generic 
value, lI'bcu it Hinb in value alld becomes oll.ly of llpe
cilic niue, often becowe!! .'anable, though it.8 physiolo. 
glca1 importance way remaiu tile IllUDe. Somcthing of 
lbe ;;awe kind applies to monstrosities: at ICWlt h. Geof· 
froy SL 11 ilaire 8CeIlUl to entertain 110 doubt} that the 
more an OI'f,'ll.1I nonnally differs ill the diffcrellt speciCIJ 
of the 88me group, the more subject it a to individual 
I!lomalies. 

On tho ordinary view of each species having beell 
indepcudcntly created, why should that part of the 
ItruClurc, which diffen from tho Mille l)Un in other 
iDdl'Jlelldcntly-created speciea of the 8IWle (,,'C1lI18, 00 more 
variable thall those parla which are closely alike in the 
Ie\'crol speci08? I do not IlOO that any Cl:planation 
ean be gi"cn. But on the view of species being only 
IlroUgly marked aud fixed "arieties, we might BUrely 
eJ:pect to flnd them etilloftcll contillu.ing to \'a'1 ill those 
puts of their structure which ha"e ""ned within. mode· 
rat.:.-ly rccClit per iod, and which have thuacollle to differ. 
Or to Slato the case iu allother llllillllcr :-Ole POlllt8 in 
" hieh all tl le speciCti of a gCllus resemblo ench other, 
and ill which they differ from the species of BOme other 
genul, are called generic cha.rocters; and theee cJmrne.. 
tell in common I attribute to inheritance from fI common 
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progenitor, for it can rareJy have happened that natural 
IIelection will have modifted I16veral specie., fitted to 
more or lee. widely..difrerent habiu, in exactly the stUDe 
tnallDPr: and as thetlO IIO-aIJled ~eric charact.e1'l1 have 
been inherited from a remote 1)I!riod, sinoo that IJeriod 
when tho spoeiee first branched off from their oommon 
Ilrogcnitor, find subaoquently have not varied or como to 
differ in any degroe, or only ill a slight degree, it is 1I0t 

)lrooobio that tlley should vary at 010 )lreeent day. On 
tho other hand, the poinu in 1\·wch speciee differ from 
othcr specica of the stUDe genus, are ealled specific cha.
racte.n; and &II th_ specific chant.ct.era ha,·e varied 
and romo to diff'er within the period of the branching 
off' of the speciee from a commOll Ilnlb"t!nitor, it is pro
_ble that they should atill often be in lOme degree 
variablc,_t lCtUlt more variable than tho86 p&ri& of 
tho orgnni8fttioll whieh ha,·e tor a ,·ory long period 
remained conetant. 

In oonne::rion with the proeent subject, J will make 
only two other remarks. r Ulink it will be admitted, 
without my entering on dctAilIl, that IICCOUdary lIeJ:ual 
cbaractera are ,·ery ,·ariable; J Uunk it abo will be 
admitted that specica of the same group diff'er from 
each other more wide1y in their II6COOdary Ie::rnal cha
radel"l, than in other parilI of their organisation; com
pare, for iustaooe. the amount of difference between the 
male. of gallinaceoUJ birds, in which aecondary aexual 
characters are strongly (li8played, wilh tho amount of 
difference bct.We(!D their females; and tho truth of thill 
proposi tion will be granted. Tho caUJ6 of UIO original 
variability of IICOOlldnry sexual clmmcU!n ia not maru
feet; but we CAn see why theeo charactera sbould no\ 
havo been rendered a! constant aud unifonn as other 
parU of tho organisation; for IIeOODdary aes.ual charac
ters have been accumulated by lCIuaJ leloction. which 

h rle~ Darwin 01'1111'1 



LAWS or VA.RlATION. 157 

is less rigid in itJJ action than onlinary !leIOC1ioD, 88 it 
doee not entail death, but on1y gi"ee fewcr ofriJ:pring to 
tJle Ieee fiu'ourod males. Wbaw"er the cause may be 
oHbe "ariability of secondary sexual character!, all they 
are highly "ariable, sexual selection will lune had a 
wide IICOpe for action, and may thUfl readily have sue
eooded in giving to the species of tllC samo group II. 

greater amount of difference ill tllcir sexual characters, 
than in other parts of thcir structure. 

It is a remarkable fact, that the 8CCOudary l!e.J:ual 
diffcrences betweeu the two sexea of the Mille species 
are generally displayed ill the \'err snwe Il8.I1.s of the 
orgawsntion in which the different species of the same 
seOUlJ ditrer from each oUler. Of lhie fact I will gi"a 
in illustration two instan~ the first which happen 
to stand on my list; and as the difJ'erenooa in thetIC 
caacs are of a "cry UIlusual nature, the rclatiou can 
hardly be accidental. The snIDe number of joint8 
in tilC tarsi is a character ~ucrnlly cowmon to "cry 
large groul16 of booties, but in tho l~ngidrc, 118 Westwood 
has remarked, tho number varies greatly j and tho 
number likewise diffcrs in the two aoxC8 of the snme 
ipeeies: lI{,'l\in in fOllllOrw hymcnoptefll, tile mallner of 
neuration of Ole wings is II. character of the highest 
importance, because common to large groupe; but in 
~n genera the MUtation diffcrs in tho different 8pe
cies, and likewi.ae in the two 8eXe8 of the 8ll.mo species. 
This relation 1188 a clear meaning on my ,'iew of the 
mbjoct: 1 look at all the speciea of the snIDe genUlJ 88 
having as certainly descended from tile IOmo llrogonitor, 
II IUl.\'O tho two !lCxes of anyone of the species. CoII
tequcntly, whatever purl of the structure of the collllllon 
progenitor, or of its early dcsccndnnis. became \'ariable j 
variations of tills pact would, it is highly )lrobablo, bo 
taken ad\'ll.lItage of by natural and sexual aolection, in 
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order to fit the S(wenU speciell to their sevcrailllacl.'9 
in the economy of nature, and likewise to fit the two 
IlI.'XI.'9 of the same species to each other, or to fit the 
males aud females to diffcrent habiti! of life, or the 
malcs to stnlggle with otlicr males for the possession 
of tile females. 

Finally, then, I conclnde that the greater mriability 
of specific characters, or thOile which distingui.sh species 
from specill'!, than of generic charactcl'I!, or those which 
the species IJOSSeilS in colllmon ;-th.at the frequent ex
treme variability of allY part which ill de\'eloped in 11 
speciClii in an extraordinary IU8D1ler in comparison with 
the same part in its congeners; and Ule not great 
degree of "ru1ability in a part, howe,'cr cl:traordinarily 
it may be de\'eloped, if it be common to a whole group 
of slM!cies ;-that the great mriability of secondary 
sexual chara.cters, and the great amount of difference in 
tl1ese same characters betwecn closely allied species j_ 

that secondnry Bexual and ordiuary specific differences 
are generally displayed in tho SlIme parlJJ of tho organ
isatioll,--are all llrinciples clOilely connected together, 
All being mainly due to tho species of tho sallie group 
having de8Cellded from a common progenitor, from 
whom they hal'e inllerited much in commOIl,-to lJartii 
which have recently and largely yaried being more 
likely still to go on varying than parl8 which ha\'e long 
been inherited and have not varied,-to natural selec
tion h8\'ing more or IC8:1 colllpletely, according to ilie 
lapse of time, overmastered tho tendency to reversion 
and to further l'ariability,-to sexnal Belection being 
1e611 rigid than ordinary selectioll,-aud to variations in 
the 8fLIllO parti! havillg been aocumulated by lUItural 
and sexual selection, find thus w pted for secondary 
sexual, and for ordinary specific pUlp08CS. 
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lJiMirut .JJ«iu prutrU analogot.!. MriatiOll.; a"d ... 
wrid" of MI, .ptein oft,. IUIIII'M' """, of t'" eMracUr' 
of a" allUxl 'p«iu, or ~m to __ "tn. cltaradul of 
IIIIt tart" progt'Hitor,-Theee )lropoeiliolll will be most 
readily IIndemood by looking to our domestic races, 
11le wost distinct breeds of pigeons, in countries most 
widely apart, present sub-varieties with r(wersed fcathers 
on tho head ami fe!\thers on the foot,--characters lIot 
IlOIIIIeSiiod by tho aboriginal rock-pigeon j thcee !lIeu 
are analogous ,>ariatioll.i:l in two or more distinct races. 
Tlu> fl"l'quent presence or fourteen or e"cn lIixteen tail
fMthers ill the pouter, may be oonsidered as a "ariation 
reprellE!lItiug the normal structure of another moo, the 
fantail. I pl'CiUme that no one will ooubt that all luch 
anaIogolI! variatiOIl8 are due to the ICycral races of 
the lligoon having inherited from a common )l6rellt the 
arne coll8titution and tendency to variation, when Beted 
on by similar unknown inlluen~ In the vegetable 
kingdom we hal'e a case of analogous variation, in tJlO 
I'nlargcd lItom&, or roots 8iI comllionly callcd, of tIle 
Swedish turnip and Ruta baga, plantt which 8Cveral 
botall ifItB rank lUI ,'srioties produced. by cuiti,>ation from 
II oommon parent: if this be not 80, the C8IIO will then 
be one of analogoll8 variation in two I!IO--ealled distinct 
'pel'iee j and to theee IL thinl may be addro. namely, 
the oommon turnip. According to the onliuary liew 
01 each epeeiCfl hanng been indepelldently created, 
.. e .hould haye to attribute thia similarity in the en
larged IItcms of these three plants, not to the M'a OOIUa 

01 community of dCtlCellt, and a consequent tendency 
to w~ry in 11 like lIlauner, hut to three 8Cptll'IIote yet 
cloeely related aci80fcreat ion. 

With lligoous, howOI'er, we hal'6 another eaae, lIamely, 
the oeca&ional appeanwce in all the breOO&, of s1aty
blue bird! with two bllwk ban OJi the wings. a white 
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rump, " bar at tlle end of tho tail, with the outer 
feathers exwrnally edged near their ba8C8 with white. 
ru all the&e marks are charocteristic of the parent rock· 
pigoon, 1 llretlnme that no one will doubt that this is 
a ease of n'Wersioll, and 1I0t of a new yet analogous 
variation appearing in the sevcrnl breeds. We may I 
think confidcntly come to this conclusion, because, fllI 

we hrwe flOOD, these coloured Illarks are eminently liable 
to appear in tIle crossed offspring of two distinct and 
differently coloured breeds; and ill this case there is 
nothing in the external conditioJUI of life to cause the 
roap])earance or the slaty-blue, with the se"eml marks, 
beyond tile inHuence of the mere act of croMing on the 
laws of inlieritallcc. 

No doubt. it is a very I!\lrpriaing fad that characters 
should reappear after having boon loet for many, perhaps 
for hundreds of generations. But when a breed has 
been crossed only once by IIOllle other breed, the offspring 
occasionally show a tendency to ro\-erl in character to 
tho foreign breed for mallY gCllemtioIlB-90me Bay, for 
a dozen or even a !!COn! of generations. AIter t.welve 
gencrationB, the proportion of blO()(I, to U8C a common 
Clpression, of any olle anCOlltor, is only 1 in 2048; and 
yet) as we eee, it. is generally believed that a tendency 
to nm:~rsion is retained by this ,-cry small ilroportion of 
foreign blood In a breed which has not. been croesed. 
but in which both parents have 10Bt lIOIIle character 
which their progcniwr poesessed, the tendellcy, whether 
strong or weak, to reprodnce the l08t ehruucter miglit 
be, lUI wo.a formerly remarked, for aU that we call see 
to tile controry, trnllsmitted for nlmoet any Dumber of 
generations. When a character whicll hM been lost in 
a breed, rcappean after a great number of generations, 
tho most probe.ble hypothesis is, 1I0t that theoff"llring sud· 
denly takee after an a.oeestor 90me hundred gelleratiOIl8 
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dilltant, but that in each fruccet!8i"e generation there baa 
beeu a tendency to reprodnce the charncter in question, 
which at 11181; l1lldcr unknown flH'ouruble conditions. 
gains an I181:'endancy. For instance, it is probuble thut 
in eM'-h generation of the barb-Iligcon, "'1Iicll produces 
mort raroly IL blue and black·barred bird, there hill! 
been a !('udelley in eacb generation ill tho plumage to 
usume tlLis colour. This view is hYllotheticnl, but could 
be IUpportcd by aome facti! j and I can IlOO no more 
abIItmet improbability in a tendency to Ilroduce any cba
racter being inherited for an endl_ number of genera
tions, than in quite useless or rudimelltary OrgaUll being, 
&II '''1.' all know them to be, thus inherited. Indeed, we 
lI1.Iy 80metilllCII obecn'e a mere tcndellcy 10 )lroduce a 
roiliment inherited: for instance, in the COmmon lPlap
dragon (AlItirrhinum) a rudiment of a rUth stamen /j() 

oftcn appears, that thia plant mu~t haye au inherited 
tendency to produce it. 

All all the sped&! of the same genus nre supposed, 
on my tlLOory, to Imve descended from n. common parent, 
it might be expected that they would occ&!ionally "aTf 
in au 8ualogous IlIIUlIlCr; 80 that a variety of one s:peciee 
wuuld resemble ill some of its characters another speciee; 
this other specice being on my ,.-jew only a wcll·marked 
and pennAnent \'aricty. But characters thus gained 
wuuJd probably be of an unimportant nature, for the 
pre!Cncc of aU important chamcters will be govcnled 
bv Datural IlCleetioll, in accordance with the di,'cl'86 
~bita or the 8peeies, alld wiU not be left to the mutual 
..:-tion of the oollditiolU! of life amI of a similar in
herited constitution. It might fnrther be Clpocted 
that tiLe spocics of the sarno genns would occasiollully 
exhibit te\'cl'8iolls to lost ancestral charucwrs. As, h~w
ever, we never know the CIACt character of the common 
&D!'e8t.or of a groul', we could not distingui.Jl these two 
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ca8CI: if, for iMtance, 'Ke did not. know that the roek
pigeon 'KIUI not feather-footed or tnnl~ro"""ned, we oould 
1I0t lu",e told. whether thCll6 cbamct.en in our domestic 
breeds were re'"enrioD.ll or only 1UlA10b'tlU8 varialiOllil; but 
we might have inferred t.h.at the blucnetlll WQ.I! a C!U!6 of 
te,"cnion, from the nwnber of tllo warkings, whicb are 
oomlatod witll tho bluo tillt, and whidl it docs IIOt ap
pear IJroooble would all alJjlear together from simple 
,oariation" More especially we miglit I\lwo inferred tllis, 
from tho blue oolour and !llarits 80 orten appearing 
when distillct. breedi! or di,"cnlO coloun are ~ 
l1CbCle, though under nature it muat gell(>r"ftlly be left 
doubtrul, what. C'88C8 are re ... enriOll8 to an anciently ex
ittiug ciw-acter, and what. are ncw but auaJ~ varia
tiolll, yet we ougbt, on my theory, IOmetimetl to finel 
tho mrying off,;jlring of a 8pet'iC1l AiliUUlillg characten 
(either from ren'rsioll or from allfliogoull "ariatiou) 
which already occur in somo other lDcmbera or tile 
.!lAme groulJ. And this undoubtedly iii the case ill 
nnture" 

A ooUAidcrnble part of tlle difficult,. ill recognising a 
variable 'IHlCiC8 in our systematic worke, it due to itJI 
,"t.rietiet mocking. Ail it. were, lOme of the other s.pc
('iet of tbe tame genus. A oonsiderable cata1ogue, aI.8O, 
could be giloen of fonIUI intermediate between two other 
rOl1ll8, which tllNnael.vC6 mU8t be doubtfully ranked lUI 
either ,oarietics or species i nud thit aoov;s. unIet1l1 all 
thcae forms be considered lUI independently created 
(fI>Oci~ that tlle olle in "'\fying 11IUI ftf:l8l1med !lOme or 
Ule charncten of tho other, 110 as to produce the inter
medinto form. But tile beet o,.ideuce il IIfforded by 
INU1.8 or organs of 8.D irullOrtant and unifOl"lD nnture 
OOOJUIionaUy YlLrying so &8 iA> acquire, in somo degree, 
tllO c1l1LraCter or the same 118rt. or organ in an allieo-i 
II){lCiec. I lla,.e oollected a long list of ncb caae8 i but 
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bero, &8 before, 1 lie under" groot disnd,'"utage in 
not being able to gi"6 them, 1 can ouly repeat that 
.. eb CR8e8 C(>rtainly do occur, 8.Dd IOOnI to me 'l'ery 
",markable. 

! ",ill, howe,"er, give one curioue and com plex case, 
not illdood &8 affecting any importllllt Chtlmcter, but 
from o<x:urring in sc\'eral llpecies of the IIllIllC gellus, 
pe.rtly under domestication and partly under !lature. 
It iii a case IIpparently of TtwenUoll. i'he tl88 1I0t rarely 
baa "ery dislillet tranllYer8(! bars 011 itd legfl, like th066 
OD the legs of the zebra: it has heell aseerted that these 
are plaillCflt ill the fcwJ, and from i.nquiries ",hich I ha,'c 
madt', I belie"e this to be truc. Jt Iw alllO been aa
lerted that the mripe on each shoulder is IIOmetimes 
double, '!'he 8houlder-stripe is cl!l1ainly very ,'ariable 
m length ami outline, A while ass, but 116( au albino, 
has bcell def!Cribod without either spinal or shoulder 
M ile; alld thC8e atripesaresOIuctimes ,'ery obscure, or 
actually quito lost, ill dark-coloured Il8SC8. ~'he k01l11l1l 
ofPallftij is said to ha\'e been seen .... illl n double shoulder
Itripc. 'rhe hemiOllllll hal! 110 shoulder-lltripe; but truces 
01 it, lUI ltated by Mr, Blyth Illld otJleN, ~asiollally 
appear: fllld 1 lune been mfonnoo by Colonel Poole 
that the foab of this apocie8 IU'(j generally strillCd on 
thE> 1l'gH, lind faiutly on the Moulder, The quagga, 
though 110 pilliwy barred like a zebro o"er the body, is 
without oo.rs on the legs; but Dr, Gr'$Y hM figured 
ODe specimcn "itb very distinct zcbro.-like bars OD the 
hock, 

With respect to the 1101'80, I hnve collected C8SCII i.n 
Eogland of tJlO apinal 8tripe in horaea of tho most dig.. 
tinrt breeds, and of all oolours; tnulS"CI'8O bars on the 
lega arc 1I0t mre m duns, IlWllso-<iUIlH, alld ill one 
inat.anC6 in a ehCtltnut: a faint ahoulder-lltril)O may 
lOIDet.imCil be seen in dwl8, and 1 have IOOD a tmce ill a. 
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00.)' horIC. My .on made Ii cttn:!ful eJ"minatioo and 
sketch for me of a dun :Belgian cart-horse with Ii double 
stripe on each shoulder and with leg-lrtripel; alld a man, 
whom 1 can implicitl)' tru..t, hM eJ:llmiliOO for me flo 

amall dun Welch llOny with tllm short parnllel stril)e8 
all each shoulder. 

In the north-west part of India tho Knttywar breed 
of horse8 is 80 generally stripod, that, as 1 hear from 
Colollel Poole, who eJ:llm.illoo tho brood for the Indian 
GO"ernmcllt, " hor'!le without Itripee is not considered as 
purely-bred. The I!})we is alway' striped; tho lOb'S are 
b>encrally barred j and the sbouldeNitripe, which is 8Ome
tiwCfil double and 8OmetimOlJ neble, is common j the side 
of tho fact', moreover, is sometimes 8trilm The stripes 
are plainest in the f08l; a lld 8Ometinu'!tI quite di!8ppear 
in old hol1l('J8. Colonel P oole has seen both b'l1ly and 
bay Kattywar horsos striped wilen finrt. fooled 1 
have, also, rooson to 8usllCCt, from information given 
mo by i\J.r. W. W. Edwards, thAt with tl lo Euglish mce
hofIC the spinal stripe is much commoner in the fool 
tll8l1 in the full-grown animal. Wilhout here entering 
all further details, I may state that I luwe collectod ctUlC8 

of leg nnd shoulder stripes in hOl'8C8 of "cry different 
brcedt, in ,oarioWl countries from Britain to Eastern 
China; and from ~onray in the nortll to the Malay 
Archil)('lngo in the south. In aU IJ&rts of the world 
thC8C stripe. occur far oftenest in dWlI and WOuae-dWlll; 

by tllO term dun a large range of oolour is included, 
from olle between brown and black to a cloee al)prooch 
to cream.colour. 

I am aware that Colonel H amilton Smith, wllo 1188 
wTitte l! on thi. subject. belie,·t!tI tllnt the 8C"crul breeds 
of the hone have descended from Mveral aboriginal 
speciea-one of which, tho dun. '\I'M 8trillOO; and tl1at 
the abon~odCflCribed appearauCC6 are all due to ancient 

eCo I W rk i'l "" i'l , nil ... 
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CJ'OiISC8 with the dun stock. But I am not at all ae.tisfled 
with this theory, and IIhould be loth to apply it to breedll 
10 distinct 113 the heal,), Belgian cart-IiOf!!(', Welcli ponies, 
cobs, the Iflllky Kaltywar race, &c., inhabiting the most 
distant parta of the world. 

Now let liS tUn! to the effects of efOfllling tho 8C"I"cral 
tpecie8 of tIle horae-genus. Hollin asscrtlJ, tllfLt tllO 
common mule from tIle ass and horse is particularly apt 
to lun-o oon on its legs. I once BRW a mulo with 
its legs 80 much striped that any ono fit first would 
ha"e thought that it mllBt lIa,·o been tho I)roduct of a 
zebra j and ~Ir. W. C. Martin, in his e:lcellent treatise 
on the hof!!(', haa gi"en a figure of a similar mule. In 
four ooloured drawings. which I havo lOOn, of hybrids 
between tho D.I!8 and zebra, tho legs were much more 
plainly hamxl thau tbe rest of tho body j and in ono 
of them there Willi a double shoulder-etripc. In Lord 
Moreton's famous hybrid from a chestnut mare an(] malo 
quagw\, tho hybrid, and O"cn the PUTO offspring sub
Bequently produced from the mare by a black Arabian 
aire, were much more plainly barred acroI8 tho lege than 
it e,'en the pure quagga.. Lastly, and this is another 
JDO!It remarkablo cnsc, a hybrid hal! been flgnred by 
Dr. Gray (and ho informs me that ho kno,,"s of a IIeOOnd 
caee) from the D.I!8 and tho hemionll8 j !lnd this hybrid, 
though tlle IWI seldom has stripe;! Oil its lege and the 
bemionU8 hal! none and h88 not o"l"en a ahoulder-fltripe, 
ne"l"erthelcsa had all fOllr legs oorred, and h.nd three 
abort shoulder-fltripes. like those on tho dUll Welch 
pony, and oven had some zebra-like stripes on tho 
.ides of its fnee. WiOI re8poct to this Inst fllCt, 1 
trU 80 convinced that not even a atripe of colour 
appears from whnt would oommonly be callod IIIl acci
deat, that 1 W88 led solely from tho oocurrcnco of tho 
faoe.etripe;! on th.i.s: hybrid (rom tIle 888 !lnd hemionus, 

_ __ ~l>e wmolete Work of Ch- "/es Darwin Online 



l 66 LAWS or VARIATIOY. 

to ask Colonel Poole whether sliel. fate-i!tripea eyer 
occur in tho eminently atriped RnttY""ar breed of bol"8C6, 
and WM, 11.8 I'\'e hal"O seen, nuswered in the afllnnnlh·e. 

What now are we to My to the8Cl severol facta? We 
see 8Overol very d.istinct speciee of the hOl1!C-genll.!l 
becoming, by simple variation, stril)6d on the lega like 
a zebm, or striped 011 the ahouldenlike lUI fI88. 1n the 
horae we see this tendency strong whenC~'er a dun tint 
appean---a tint ,,·hid. apIIl"'OftChCil to thnt of tllll geneml 
oolonring of the other speciee of tho genU& The 
appearance of the stripe!! iB not acoompanicd by any 
change of fonn or by any other new charoetcr. 'Ve see 
thia tendency to becomo striped IDoet strongly diBplayed 
in I,ybrids from bet_cen eeveml of tllO moet distinct 
species. Now observe the case of the 8eveml breeds of 
pigeons: they fire descended from a jligoon (including 
two or tb ree IIU~CfI or geographical nu.:ftI) of a 
bl\li~h colour, with certain hera and other markll; and 
when any brood assumes by simple variation a bluish 
tint, tl)eBe Lara nud other marb invariably reappear; 
but without any other change of fonn or chnmcter. 
When the oldest aDd truest breeds of yariOU8 oolours 
are CI"08!lOO, we lICe a strong tendency for tho blue tint 
and bars and marks to reappear in tI.e mongrels. I 
have stated tl18t the mQlllt proheblo hypothesill to account 
for the rooppearanoo of very ancient characters. is
that there is a tnldtrlcy in the young of each 8uCCE&!ive 
gencmtion to Ilroduee tbe long-lost character, find that 
thiB tendcncy, from unknown caUSC8,lIOmetim08 IlreVllils. 
And wo ha"e just _0 tl18\ in se ... eral speciOll of the 
hOf8e-geno! the striper:! are either plainer or appear 
more oommonly in the young thall in the old. Call 
the breeds of pigeollB, 1101110 of which hal'e bred true 
for centuriCil, s}l6ciee; and hoW" exactly PfU1'lIei is 
the case with that of the apecies of the horae-genus! 
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For mylM!lf, I venture confidently to look bftck thousand! 
on thou8Rude of generatio~ and Ieee an animal striped 
like a wbra, but 1~18p8 otherwise very differently 
COJllltrnctcd, tho common parent of our domeme h<m!e, 
... hether or not it be d6lll.'etlded from oue or more wild 
1Itocks, of the ass, tho hemionue, quagga, and zobra. 

fi e who believes that each equine 'pooi611 WM inde
pendently crroted, will, T presume, flI!M!rt that each 
Ipeciel hflil been crcuted with a telldency to vary, both 
UDder nature Illid under domestication, in this llfll'
tiloular IUllllner, 110 88 often to become Btriped like 
other IpeeiOl of the genU8; IUld that each hal been 
~ .... itb a Itrong tendency, when en:aed with 8peeiCl 
.... biting diBtant qulLl'ters of the world, to produl'O 
hybrida reeembling in their stril)6l, not. their own 
parenti., but other species of the genu To admit 
tIWJ vicw ill, ftf! it IM!eIUII to me, to reject a real for an 
1IbrooJ, or at least for all unknowll, Ctlll8C. It makCl 
\he works of God a mere mockery and deception; I 
1I'QUld nlrnOilt 88 IIOOn believe with tho old find ib'lIOmnt 
OOImob'oniBt.fl, t1mt f088il Rhe-lle had nover lh·ed, but had 
beMl created in stono 80 M to mock tllO Rhclit now 
liringon the &ea-ahore. 

,sr.I'UlI4ry.--Our ignorance of the la" of vanatmn is 
profound. Not in ODe C8lI6 out of a hundred can we 
pretend to aasign any rea!IOD ... hy this or that part 
dift'el'll, more or letIJ, from the 8tlme part in the parents. 
Bat whenever we Imve the mea~ of instituting a com
puiIon, the ~me lal'r$ appear to have acted in pro
ducing the leeser diffcrcnCCII betwO(!Il varietiet! of the 
Iaale 81)(-'('iCll, a nd the greater differen0e8 between BpeciCII 
01 the I18mo genn8. The extenml oonditions of life, a.a 
mm.te and rood, &c., aeem to lla'e induced lOme slight 
-.odiBcationa. Habit in producing COIlIftitutional dif-
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ferenees, and use in strengthening, and d.i.stue in '~ .. eak
ening and d irninislting organs. aeem to have beeD more 
potent in their eft'ecta. H omologous part. teml to nu'Y 
in the anme way. and homologoUA l18.rta telld to cohern. 
:Modification8 in hard pru1.I and ill ext(>nlal,l&.rtI! lOme
times affoct IOfi(>r and illtcnml parts. When one part 
is lurgely dOI'eloped, perlmJls it tends to draw nourish
III(>n t from tJle IIdjoining parte ; lind e,'cry part of the 
5tructure which caD be saved "ithout detriment to the 
indil"jduaJ. will be I&voo. Changes of structure at aD 
early age will generally affect Jl8.rU llUb8equently d .... 
,"eloped; and there are very many other correlatiODl of 
gTO'trth. the nature of which we are utterly unable to 
understand. JUnJtillle parta are variable in number and 
in ItrUcture, perhaps arising from mcb part. 1I0t having 
boon dOllCly Blle<'io.li.aed to any particular function, 10 
that tJleir modifleatiolUl ha'"e not been clOIlCly checked 
by uuturnl selection" It is probubly from this same 
eall80 that orgonic beings low in the /JClIle of nature are 
more ,""nable than thoee which have their whole organi
sation more 8]MlCiali!ied, and are higb(>r in the acaJe" 
Rudimentary organa, from being Ul('leas, will be d~ 
garded by natural IClection. and henee probably are 
variable. Specific cbaractent-tbat is, the cbaracters 
1fhich have come to differ since the 8eVeral8peciee of 
the -.me gcn\1J brancbed oft' from a oommon parent
are more "anable than generic characterH, or thOle 
which llal'e long been inherited, and have not. differed 
within this 8fUlIe period. In these remru-ks we hJlI'e 
referred to special parte or organs bei.ng Btill variable. 
becanse they lun-e recently "aried and thlls come to 
differ ; but we have aI.ao Heen ill the 8000Dd Chapter 
that the Barne priDciple appliCli to the whole indh"idual; 
for in a district. ... here many SJMlCiea or auy genus are 
foo.nd-that is, where there baH been much former 
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'(".nation and ()itrerentitltion. or where tho manufactory 
of n('w SI>eeilic (OrlDs has been o.ctin!ly at work-there, 
on till a\'ernge, we now lilld mo..--t \-arielies or illeilJient 
species, Rerondary scIullI chamcters nrc highly \'ari
able, and such characters difTer much ill the 8])OCica 
of the same group. Variability in tho samo parts of 
the organisation IJf~s genemlly been takcn adl'nlltago 
of in gh'jllg secondary scxllal differences to tiLe I!Cxes 
of tho same species, and specific differcncce to the 
~'("eml sl>eeiee of the same genUl!~ Any part or organ 
de'("elopoo to an extraordinary size or in all extraor
dinary malLncr, in comparison with tho same IJart or 
organ in the allied SI)(lCies. must ha,'e gone tluough au 
extraordinary amount o( modification since the genus 
arose; aud thUII we call understancl why it should often 
Itill be nriable in a much higher degree than other 
pam; (or mrintiOIl is a long-continucd and slow 11ro-
6eIl8, and natuml selection will in such cnsca not as 
yet have hnd timo to o\'crcomc tho tendency to further 
t"&riability lind to nwersion to a lC811 modified 8111te. But 
.. ben a 8])OCics with any extmordillarily-de\-cloJlod orgnu 
hu becomo tIle pnl'Cnt of many modified descendants 
-"hieh on Illy \'iew must be a ,'ery slow process, 
reqUirillg a loug lapse o( time-in tllis ca&C!, IlRtuml 
IlIl('clion nllly readily have suceoodcd in gh'ing a fixed 
ebaraM:er to the organ. in lIowo\'er cxtraordinlU'Y a 
IIWIII('r it may be developed. Speeics inheriting 1Ictu'ly 
the same constitutiou from a common pal'Cnt and ex
poeM to similar influences willnaturnlly teud to )J reIlCnt 
analogons variations, and these same Sl>eeies mayocca
tionallyro\'ertto 801Ileofthe charooWl'II of their alleient 
progenitors. Although ncw and important modifiea_ 
tiona may not arise from l'Cversion IIlId Illlalogou8 varia
tioo, sudl modifications will add to the beautiful aud 
bumouious di\ ersity o( nature_ 
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Whate\Oer the cause may be of each slight difference 
ill tho offspring from their Ilurents-alld II; cnuse for 
eIlCb must exist-it is tho steady acculllulatiou, through 
natu.ml selection, of sucil differences, when beneficial to 
the indh·idual. that giH!8 risc to all tho more important 
modifications of structure, by which tho ilillumembio 
beings on tho fnce of tllis enrth nre onnbled to struggle 
with each otlICr, and the best aclalltoo to SIlf\,i\,co 
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CliAPTER VI. 

Difficu!tiCionthctbooryofdcllCen~witbmodifiCIIlion_1'ranlitlonll
At,..·IIOO or rarity of tnuuiti{mal varieti_'l'ralUlitionl in habit. 
of Iifo-J)iveni6cd b. .. Lit. in the aame IJlI'Cin-SpeciCi with 
haLib ".-idcly difl"cn'!nt from thoee ortheir .. lli..........o..g.~of 
utreme perfectioQ_)!e&IlI of Ir&I1.IIitioo-C- 0( diff"lcuhy
~.tura non facit..:Jlu~of anaIl imponaoo_Or,;:an.o 
notin .. Il_.b«>lutdyperfect.--The 1.,,01 enityofTyJlOl 
andolt~CooditiowooiEriateneeClO~bytblltbooryof 
~'&tuml !;election. 

LmiO before hn\'illg Rrri\·ed at this part. of my work, a 
eroll"d of difficulties will ha\"o occurred to the render. 
SomI.' of them are 80 gra\'C that to tllis clny 1 can 1\0\'cr 
reflect on them without bciug staggered j but, to tho best 
of my judgment., the gr"Cater llumocr aro only apparent, 
.00 thOlj(l that arc rcal arc not, Ilhink. fatal to my 
Iboory. 

Tb.."iO difficulties and objectioD.!! may 00 c11U1S1"'<l uncler 
the follolling heads :-Firstly, why, if specieJ ham 
~lHled from other species by illSCnsihly fine grada. 
ticlM. do W6 noteverywhere see innumerable transitional 
lonll.8? Why it not all nature in collfusion instead of 
the species being, as we sec tllem, well defined? 

St'Co:mdlr, iii it pClfl8ible that all animal havillg, for 
iDltanN, the stmcturo aod babits of a bat, could havo 
boon fonnro by tile lIlooificution of SOmO animal with 
wholly diffeI"Cnt habits? Can wo believe toot natural 
.taction could Ilroduce. Oil the one haml, orgflDs of 
trifting importance, such Ill! tIle tail of fI, giraif(', which 
aves $IS a fly.flll))per, and, on the other haud, urgn1lll of 
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such wonderful gtnlcturc, III the eye, of which 11'0 hardly 
as yet fully understand the illimitable perfection? 

Thirdly, can instincts be acquired al1d modified through 
natural selection? "'hat shall we sny to 90 man'elloW! 
an instinct 8.8 that which lends the boo to make cells, 
which ha\'o practically anticipated the disco"criea of 
profound mathf'maticinns? 

Fourtltly, how l'flll we account for species, when crossed, 
being lIterile and Ilroducing sterile offspring, whereas, 
when m rietiCII are crossed, tlleir fertility is unim· 
paired? 

The two first 11eM.s shall be hero discussed-Instinct 
and H ybridism in IICpamto chapters. 

0" the ah",mce or Tarit1J of tral1,itWnal tVIrietiu.
As nntural sel(!('tion acts Holely by tho presen'atiol' of 
Ilrofitable modificntions, each now Conn will tend in a 
fully·stocked country to take tho Il\o.cO of, find finally to 
extenninate, its OWl! lees imllrove<l IlOrent or other Ie8&
Ca\'oured Conna \lith wlLieh it COllies into competition. 
'rliIlS extinction find nnlural IIClection will, 118 we hn\'o 
soon, go hand in liand. lienee, if we look at each species 
8.8 descended from some other unknown Conn, botli Lhe 
parent and all the transitional "arietiea \lill gencrally 
IUl\'o been clI:tcnninnted by the vcry process of fonna
tion 1\1Id perfection of the noll' forni, 

But, as by this theory iunumeraUle traDllitionru ConllJ 
must have ClI:isted, why do wo lIot fi nd them embedded 
ill countless numbers in the crust of the earth? I t will 
be much more coln'enicut to discuss this qucstion in the 
c11l11)tcr on the Imperfection of tllo goological reconl; 
and 1 will bero only state tbnt 1 believe tbe answer 
ffil\in ly lies in the reconl being illcomparobly 1C88 perfed 
thall is geuerally supposed j tho imlM:!rfection of the 
reoonl being ehieftydue to orgunic beings 1I0t inlll\biting 
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profl.MlDd depths of tue sea. and to their l'ClllaiM being 
embedded and presen'ed to a (utum age only in m8J!Sell 
of&edimQnt sufficiently thick and edclIsivo to withstand 
an enormous amount of futuro degradation; tUld lIlleh 
(oasiliferous mi\S8C8 can be accumulated ouly wllerc much 
tedimellt is deposited. on tho shallow bed of tho sea, 
"hilst it slowly subtlides. These oontingcllci(!fl will 
conenr ollly rarely, and after enormously long illtcrnl.iB. 
Whilst tho bed of tho sea is stationary or is rising, or 
"ben l'ery little aodiment is being deposited. thcre will 
be blanks in our goologiC81 hmory. The crust of the 
earth iii a \·ast lUU9Cum; but the natural ooUoctions 
bATe been mado only at intcrnllll of timo immensely 
remote. 

But it may be urged that when 8(wernl closcly-nllied 
Ipt'<'i,'fi in.hubit tile I18lOe territory we lIurely ought to 
find at Iho IIre8Cut time many trnusitional fonus. Le, 
01 lake a l!illlple cnso: in lnwelling from north to 80uth 
OTH a continent, we genemlly meet at l!uccessil"o inter
n1a with c10acly allied or representative species, ol'i· 
dently filling lU:!urly tho MUlO Illace in tllO uaturnl 
tll'UUOnly of tllO laud. These rellre8elltatil'e species 
oftt.n meet and interlock; lind at! (ho ono becomes 
rarer and rnrer, tho other becomes more and more fro
Q1lt'nt, till tho ono replaces the other. Bllt if we com
pore til('!JO speciea where they intcnninglc, tllCY lire 
gt'Dl'rally fL8 ab;,olutely distillet from each otllcr in eyery 
detail of structure fL8 are specimcns taken from the 
metropolis inhabited by each. By my thoory these 
alli.od ijpe<-i('8 hUl'e de8(."(!llded. from It common pnrcnt; 
and during tlle pI'OCcsa of modification, each hM booollle 
adM"ted to tho ooll(litiolJS of life of its own regioll, and 
.... Buwlalltoo. and el.tenuinated. iii! original parent 
IUId all tllO transitional ,-Mctiea between ita l)flJjt and 
...-·nt statee. H ence we ought not to e%IJeCt at the 
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llreBent timo to meet with numerous tmnsitionaI yari· 
eties iu each region, tIlOUgh they Ill\lSt huye el(ist«i 
there, nnd may 00 eml.Jedded there in a fossil condition. 
But in the interm('(\i'lte region, IUH'ing intenncdiate 
conditions of life, why do \,'e not now find closely.linking 
intenu()(liato "arietiee? This difficulty for a long timo 
quite confounded me. But I think it can be in lo.rge 
part c:tplained. 

In the fin.'t plnee we should 00 extremely cautious 
in inferring, because all area. is now continllolls, thnt it 
has been contilluous [luriug a long periO(l Geology 
would lead us to believe that almost every coutincnt 
1lfl8 been broken up into islands eyen during the later 
tertiary periods; and in such islands distinct species 
might bnvo been scpamtely formed without the poe.>j. 
bility of intennediate varieties existing in the interme
diate :r.onea. By chnnges in the form of the l,llld and 
of climate, marine areas now continuous must often 
have existed within recent times ill a far less continuous 
and unifornl condition than at present. But I will 1)8.88 
o"er this way of escaping from tho difficulty; for I 
belie,'o that mally perfectly dcfined speeiea ba"e been 
fonue<! on strictly continuous areas; though 1 do not 
doubt thnt the formerly broken conditiou of areas 1I0W 
continuous has played an important part in tlw forma
tion of new species, more e8J.JeCially with freely-crossillg 
und wandering animals. 

I n looking ut species as tlley aro now distributcd 
over II wide area, we gcnernlly find them tolcrably 
IlIl1uerous o,'er a large territory, thell becoming !lOme
what ubruptly rarer and rarer on tIle confines, and 
fmally diBnppearing. Hence tho neutral territory be
tween two represcntatiyo species is generally nllrrow in 
eomparisoll with the territory proper to eaeh. "'0 see 
the same fact in ascending mountainB, and sometimes 
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it is quite remarkable hew abnlptly, as Alllh. Do Can· 
dolle baa oLeerw!(I, a commoll alpine species dOOp
pt'fIl'& 1'le IIIIme fact baa been noticed by }~orbes in 
lIOunding the depths of the 8CQ with the dredge, To 
tho.!e who look at climate and the Illlysical conditions or 
Iiro liS tho all.important clementi! of <l~tributiou, til('SO 

facti! ought to CAme surprise, us elilllate ami height or 
tiel!th ~raduato oway illBCnsibly. But wllell we bear in 
mind that ahnoat e'l"cry species, ewm in its metrol)Olis, 
11'0111<1 illeJ'('1UIO immcll8('ly in numbers, wero it not for 
oth .... r roml)Ctillg spocietl j that nearly all eitJler llrey on 
or .,n'o M prey for others j in short, that t'ftCh organic 
Lt·ill!; i~ either directly or indirectly related in the mOlit 
iml)Oriant manlier to other organio bein~ we must see 
thAt tho range of the inhobitants of nny country by 
110 ml'llns exdusLVeJy depencb 011 illllCllsibly changing 
phyairol condiuOllllt but in lnrge lJ6rt on tho pre&ellC'e of 
other !!"JlociCl!, Oil which it depends, or by whi('h it is 
dt!"troy(!(l, or with which it comctl illto competilion j and 
as thNlO species nre ulready defined objects (however 
tiI .... y may II/we booome 110), not b1clldin~ one into another 
by inllCnsiblo gmdations, the mnge of My 0110 species, 
d'·IM.·mling 88 it doea on tile rnngc of olhe~ will teud to 
be sharply defined. MOI'OO'I"er, each spe('ietl on the con
fin ... of illl rnnge, where it ex..ista in lC9!n(l(l nllmJx.rs, 
will, dnring f1nehmtiona in the numbef of its encmiC8 
or (.f its llrey, or in the seasons, be extremely liable 
to nUN' extl'nnination; and thUll illl googml,hicni rnngo 
will como to be stillmore shafply Ilefin(l(l 

Jf 1 1\111 right inlx:lic\'illg tluttnllied or Tepri'S£'utati\'o 
8pl'Ci("", whclI inhabiting a continuous area, are gcne
rally 110 <lll!trillllted that CflCh hua a \lide mnge, with 
• <'t.!mlJ6mtin·ly nnrrow lIentml tcrritory betW(!('1I them, 
in which they booome mther suddcnly mrer nnd mrer; 
\Ik.n, 18 varieti<'tl do not C6!lCntially llift'cr from species, 
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the same rule win llrobably {Ipply to both; and if we in 
imllginatioll adnpt a yarying speeies to a \·ery large area, 
we shall ha\·e to adapt two varieties to two large areas, 
and a third ,·aricty to a nllrrow intennediate If,olle. The 
intennediate ,·ariety, consequently, will el:ist in leeser 
numbers from inhabiting 11 narrow amllessc.r area.; and 
practically, as far lUI I cau make out, tlus nile holds good 
with varieties in a state of nature. I lw.,·e met with 
striking instances of the rule in the caae of varieties 
intcrrllodi{lte between well-marked I'arietics in tho genus 
Balanus. And it would appear from infonnation gil·ell 
mo by Ur.Wa~lI, Dr. Aaa Gray, and 3Jr. 'Vollaston, 
timt generally when mricti('8 intennediate between 
two other forms occur, tIley are much mrer numerically 
lIUln the fonns which they connect. Now, if wo mny 
trust these facU! nnd inferences, nud therefore conclude 
tllat varieties linking two other nlrieties together ha,·e 
gcnemlly existed in lesser uumbeti! thnu t}1O forms which 
they collncct, then, I think, we can 11IIderstand why in
tennediate ,·nricties should not enduro for I'ery long 
periods i-why lUI a genem! rule they should be exter
minated and disappear, lJOOuer than the fonns wluch 
tlley originally linked together 

}~or lUIy fonn existing ill lesser llllmbeti! would, as 
atrendy remarked, run a greater chance of being exter
minated than olle e"istillg ill large lIumbers; and in 
this particular case the intennediate form would he 
eminently liable to the inroads of closely allied forlU8 
existing 011 both aides of it.. But a far more important 
coll8ideratioll, lUI I beliel'c, is that, during the ptOCeBB 
or further modification, by which two I'arietieu are 8Up
posed 011 my theory to be converted IllId perfected into 
two distinct specics, the two which exist in larger 
Ilumbeti! from inhabiting larger urens, will hal'e a b'Teat 
advantage over the intermediate mriety. which exists 
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in lIItlaUer numbers in a narrow and intennediale rooDe. 
For forms existing in larger numbers will a1\1"8yl Ilavo 
a better chance, within any gi,'en period, of Ilrescnting 
furthcr fa\'ourable variation! for natural lIClection to 
IMlUO on, tlUlD will the rarer forms which exist ill IC88Cr 
nnmbers. H enoo. the more common forlllll, in the race 
for life, will tend to beat aM mpI,lant the lees common 
fOl'1D8, for theee will be more dowly modified amI im
JlI'O\·oo. It is the 8lUUe )lrinciple which, fill I believe, 
AOCOunte for the common I!peciCJI ill each country, M 

shown in the second cllapter, prceenting on an average 
a greater lIumber of well·marked varieties than do tbo 
rarer species. 1 way illustrato what I moan by snp
posing three "arietics of shocp to be kept, one adapted 
to an exteos.h·e mountainous. rt'gi01l ; a geCQnd to a com· 
parati\'e1y narrow, hilly tract; and a third to To'ide 
plains at the base; aud that the inhabitants. are all 
tl)ing with equal steadwC8JJ and skill to iml'ro\'O their 
docks by selection; the chancea in this ease will be 
Itrongly in fa"Olir of tile gT(!llt holders 011 the moun
tains or on tho plaillB impro\' ing their broods more 
quickly than the flIn.oJ l holders on tho intem16diate 
IWTOW, hilly traet; and oon&Cqueutly tlle illlprowld 
mountain or plain brood will !lOOn take the place of 
the less impro"ed hill brood; and thus the b'o brocda, 
whie-h ori~-inaUy existed in gretltl.'r numbers, will come 
into clO8O contact with each other, without the inter· 
position of tile supplanted, intermediato hill-\'IU'icty. 

To sum up, I belic\'e thAt species come to be tolombly 
well-defined objects, and do not at any 0110 period l)te
IPnt I1n ineJ:tricable chaoe of yarying and intermediate 
links: flrstly, because new "arieties are 'l"ery slowly 
bmed, for 'l"ariation i1J a very I!low process. and 
natural selection can do nothing until fayourable ,'aria. 
tions chance to occur, 8mI until a lliace in tho natural 
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polity of the country can be better filled by &orne 
modification of &Orne one or more of ita inliabitantiJ. 
And such new place& will depend on slow changes of 
cliloat(', or on the occasional immigration of lIew inha
bitants, and, probably, in 8 still more important degree, 
on IJOme of the old inhabitants becoming slowly modi. 
fied, with the ncw fOnllS thus llrodnccd and tIle old 
OIlCll ncting' and reacting on each other. So that, in 
!lily one ~ioll 8ml at anyone time, we ought only to 
Bee a fewspooiCfl presenting slight modificatioIl8 of struc
ture in 80me degree permanent i and tlliH aasurcdly we 
do lee. 

Seoonrlly, areas DOW continnous ffil1!t onen have 
existed within the recent period in i80lated portions, in 
ll"hich many forms, more C!!pC(:inlly amongst. the classes 
which ullite for each birth and wander much, may ha,'e 
separately becn rendered sufficiently distind to rank as 
representati"e species. In tllia cnse, int('ntletlillto variA 
cti('8 betwoen tho s(l\"eral reprcscntnti,'e species nnd 
their common pnrellt, must. fonnerly hn,"o existed in 
each broken portion of the land, bnt these links wil l 
ha\'e been SUIJplllntod and e:a:U!rminated during tho pro
CC811 of nntllral selection, &0 tll.(I.t they will no longer 
e:a:istin a li\"ingstate. 

~'linlly, when two or more nu1etiee hM'C becn formetl 
in (liffcr('nt IlOrtioll8 of a strictly continuoUll area, inter
mediate varil!ties will, it is probnble, at fil"'iJt M'"e been 
fonned ill the intermooiate zones, but they ",iU gene
roily have had a short duration. }'( r these inter
mediate varieties will, from refl8OIl8 nlrendy a!'l8iglletl 
(namely from whut we know of tho actllal dilltribution 
of e10edy allied or representative spec:i08, nnd likewise 
of acknowledged "arielice), ex:i~t in the inl.cnnediatc 
wnee in lesser nllmbel"'iJ than tho "arietiee whieh the" 
tend to conuect. From thia canso ruone the intenn;' 
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diate \'oridie. will be liable to accidentAl extemlination; 
a.nd during the Ill'OCe1l8 of further modification through 
natuml selection, they will aim. eert.l inly be beaten 
And supplanted by tllO forma: which they OOUDcct ; for 
thCIIC from e.'(isting in greater number!! will, ill the 
aggregate, prceent morc \'ariation, and thus be further 
impro\'oo through natllrul selection and goill further 
ad\'llntageIL 

Umly, looking not to anyone timc, bllt to all timc, 
if my theory be true, numberle!lll iutcnnedinoo \'nricties, 
linking moet c10eely all the speciC8 of the ilKmo group 
together, musr. nssurcdly litn"e existed; but the \"Cry 
Pf'(l('('88 of natllmlselection oonstantly tcnds. 11.1 hll.l been 
110 oneil remarked, to exterminate the parcn .... fonnll and 
the intennooiate links. Conseqncutly o\"i<lenoo of tlleir 
r.,nnor existence could be found only amongst fossil 
remains, whieh 11.1'0 preser.ed, lUI we shall in a futuro 
chapter Attempt to show, ill an extremely unpertcct and 
iutcrmiUcntrccord. 

On t~ ori[lill and tran8itUm8 of organic kingl with 
pt("lIiiar II(v;i(I alld Itrllcture.-lt. has l..e<>n IIsked by 
UI(' 0llllOlientB of 8Uch ,iew8 8.8 I hold, how, for ill!.tallC(', 
a land earni\'oroUll animal could ha\'o hN:>n coln"erted 
into one with aquatic habits; for IIOw could the animal 
io its tmnsitiollal stnte ba.o suoostoo? Jr. would be 
e&l!y to show thnt within the snme group CRniil"orous 
Ulimnls exi~t Ilal'ing eyery intenncdialO wado between 
tndy aquatio and strictly terrestrial habits; and as 
each ('li~ts by a stnlgglo for life, it is clear tllflt eQ('h is 
well adaplL'(i in its habits to ita place ill nature. Look 
at the Uustcln \'ison of North America, wllich has 
webbed fl'<:t and which resembles an oUer in it.'! fur, 
Illort le~ and fonn or tAil; dnring summer this animal 
din"s fur nlHl preys ou fish, but during the long winter 
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it Jenet the frozen watel'1l, and prey. like other pole
catH on mice and laud auilDala. If tl. diifCl'{'nl ('8M bad 
heel! taken, and it had heen asked how lUI ill8eCti,'ol'OUll 
qUlldnllK.'d could pOlJ8ibly hare been coU\'crte<! into a 
/lying bat, the quetJtion would have been far more diffi· 
cull, and I eould ha,-o giH!U no lUlB'II'cr. Yet 1 think 
Inch difficultiell hne ,'ery little weight. 

Here, aa 011 other occasioll8, I lie under a hee.,'Y di&
advantllge, fllr out of tho many 8t.riking CftB(lI) whicb I 
h,,\-o oollected, J can give only ono or t.wo ill.8t81ICetl 

of transitional habits ami atrncturos in c1011Cly allied 
1I)>eciee of tIle /lRmo (;CIIUlI j and of diversilled habits, 
either constant or occa.sional, in the same .pecie8. And 
it eeem. to me thal nothing lees Ulan. 10llg Jist of such 
casee is aufficient 10 lessen the difficwty in any par
liculBl' 008e like that of tho hilt. 

Look at the family of lKJuirrels i ~ro we have the 
fln~t gradation (rom /l1I;llIal8 with tlleir taila: only 
alightly flattened, and from othen!, WI Sir J. llicbardaou 
11M remarked, with the IlOIItc.rior pert of their bodies 
mlher 'o\ide ami with the al.-in on their lIauQ mOler full, 
to the so-called Ilying IIquirrels; and llying aquirrels 
IUl\"e their limb8 lIud c\'en tile bose of the tail united by 
II. broad expanse of likin, which sen'es 811 a paruchute 
ami allO\\1l them to glide through the air to All II8to
ni ... hillg distance from t.ree to tree, We cannot doubt 
that each structure ill of 11.8(1 to each kind of liquirrel in 
ita o""U country, by CllfllJlilig it to e8Cape birdli or beasts 
of prey, or to coll~t food more quiddy, or, 811 thero 
is rcaaon to believe, by ICtlSening the danger from occa
POW falk But it doei not foUow from this fact that 
the IItructllre of each aquirre) iii the best that it iIJ po!!

!ible to conceh'e uuder all natural conditiona. Let the 
clilllate and vegctatioll eh.all~, Jet olher oompcting 
rodenta or uew belllltB of prey immigrato, or old ones 
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become modified, and all analogy would lead us to 
belic\'e that M)me at least oC the lCJuirreb 'fI'ould dooret\8e 
in numbers or become eJ:tenninatoo. \lnle. they abo 
became modified and impro,'ed in .structure in a COlT&

sponding manner, Therefore, I am IlOO no difficulty, 
more e;;pecially unde r changing conditiOlls oC liCe, in 
the coutinuoo pre8Cf\'ation of indil'idllala ..... ith (ullcr and 
CuUcr Ilnuk-membranea, each modification being u.seful, 
cacb being propagated. until by the ftOCUmlllatod e£roct.ll 
or this pn>eell oC natural .selection, a lM!rCoct ao-called 
Oyingequirrel \l'aA produced. 

NoW' look at the Galeopithecw or flying lemur, 
whieh Connerly WaA falsely ranked amongst bat& It 
baa an extremely 'fI'ide flank-memhrane, IJtretclLing from 
the com{'r8 o( the jaw to the tail, and including the 
limbe and the elongated flngen: the flank-membra.lle 
is, abo, fllmi~hcd wiOI a n extenllOr mll8Cle. Altbough 
no gru.duawd links of IItnleturc, fitted for gliding through 
the air, now COIlnod the Ga\eopithocu8 with the other 
Lcmuridre, yet I call IlOO no diffiClllty ill supposing that 
such links fomleriy existed, and that each had been 
Conned by the same swpa lUI in OlO caBe of the IC88 per· 
fectly gliding equirre1s; and that each gracle oflltrueture 
had been uaeful to itl~. Nor can 1 100 any in· 
IUperable difficulty in furthcr believing it ,lOIIJible that 
the membranO-COllllected fingers and fore-artn of Ule 
GaleopitJ,ecn. might be greatly ll!nb>t.hened by natural 
eelection; and this, aa fill' aa tho organa of lligbt are 
collct'rned, would COD\'ert it into a bat. I n bats which 
havo tho wing-membrane extended from tho top of tho 
shoulder to tho tail. including tho hiud.leb'll, 11'0 per
haps 100 t l'ftOOll of an IlJlllarfthlS originally coll8lrncted 
(or gliding through tbe air rather than for flight. 

Ir about a doreD genera of binb had become extinet 
or were WlknOWn, who would ha,'e "CDtuM to have 
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!!Unraised that birds might Imre existal wliich used their 
wings 80Icly as tlnppers, like the 1Clggel'-headed duck 
(Microptel1l8 of Eyton); as fillS in the water and front 
legs on the land, like the penguin; as snils, like tho 
ostrich; ami functiormlly for 110 IlU'1.XIflC, like the 
Apteryx. Yet the structure of eooh of thciI(l bima is 
good for it, uu(ler tho conditions of life to wllich it is 
exposed, for cach has to iil'e by a stnlggle; ollt it is 
nol. necessarily tho beat poesiUle under all poBSible con
ditions. 1t must not be inferred from these remarks 
thllt any of the gmdCII of wing.-struehlr6 here alluded to, 
which perllapll Illayal1 )18"0 resulted from disuse, indi
cate tho natural steps by whieh birds Illwe acquired 
their perfoot power of Hight; bllt they IICfl"e, at leut, 
to Bhow what dh'crsified means of tmnsition are po;!IiIible. 

Seeing that a few members of !!Uch walcr-breathing 
c1a.sses as the CnlStacea and Mollusca arc adapted to 
li,'o on the land, and seeing tlmt we ha,"o flying birds 
lllld mammnls, flying inSOCf6 of tho most dircraificd 
types, alld fonraerly bad flying rcptiiC8, it is concei,'aUle 
tlmt flying-fish, which now glide for tllrough the ni r, 
slightly rising and tuming by the aid of tllcir fluttcring 
fins, might hnl"e been modified into I)('nectly winged 
animals. If lhit had been etTected, who would Im'"o 
Cl"er imagined that in an early transitional rrt.o.te tll"Y 
had he<:-n inhabitants of the open ocean, ami had used 
th,-,ir incipicnt organs of flight exclush'cly, as far as we 
)..'IOW, to cscape being dOl·OUrOO by othcr fish? 

Wben we 8('0 any IItmcture highly perfected for un)' 
partiClllar ImLit, M the wings of a bird for fligllt, wo 
should bear in mimI t1mt animals displaying eurly tran
sitioIUli grudce of tho stnlcturc will seldom continue to 
cxist to the prescnt day, for they will havo been !!Up
planted by the ,"cry )11'OCCflll of penectioll tlll'ough natuml 
Selection. rurthennore, we may conclude that trnnsi· 
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tional gnul08 between structures fittoo (or very different 
habits or life will rarely have been del'eloped at an early 
)Jeriod in great numbers and under many Bubordinate 
fornu. TIlIIB, to retllMl to our imaginary illuatration o( 

(he nying·f1ah, it does not seem prooobic that fishC!l 
capable of truo flight would h,we been devdopoo under 
mallY subordinate (orma, for taking prey of many kinds 
ill many way!, on the land (lnd ill tho water, until their 
organs o( ilight had oome to a high atage of llerfeetion, 
80 88 to ha\'o given tllem a deeided ad\'antage over 
olher luumw ill the battlc for life, Hence the ehance 
of diMxm!:ring species with transitional gradel!l o( struc
ture in a (0Mi1 condition will alwaya be IC8IJ, £rom thcir 
h&\ing exilltcd iu le8!Ier numbers, thall ill the caae of 
Ipcci08 with fully devcloped structUI'Ol. 

L will !lOW gh'c two or three inatancea of ,li\'crsified 
and of changed habits ill the indil'iduals of tho sarno 
SpcCi08. When either CllSC occurs, it would be eMY for 
naturnl IJC.loctioll to fit tho animal, by /lOUle modification 
of ita structure, for its cilangoo habilB, or oxeluain:!ly 
for one of its &a\'crnl difi'erellt habit&. But it ill difficult 
to tell, and unmaterial for us, whether habits geuerally 
change flnt and structure aft.enmrds; or ""hetllCr alight 
modificationa o( structure lead to changt'd habits; boOI 
probt.bly orten change alnl(:lo,1. simuitanroUBiy, Of Cll8CII 
of changed habitl.it wiU 8uffice mcrely to aUude to that 
of the IIUlny llritillh insecta \I'hich now (eod on exotic 
planl!<, 01' exclu:;h'ely on artificial substallC<!S. Of dh'er
sified habit8 iUllunlernble instanccs could be gi\'cn: I 
luwe onen watched 11 tyront fiyciltchcr (&urOI)hllgu.s 
8ull)1Iumtlls) in South America, ho\'ering o\'er oue spot 
aud then 1)l"OCCeding to another, like a kcstrel, and at 
othcr timC8 standing lrtatioIUlry on tho margin of water, 
allli th(>n dtl:lhing likc a kUIgf'Ulhf'r at a fLs!J. III OUl' 
own eowltry the largt:r titmou..;o (l'arus major) may be 
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ICen climbing brancbee, almost like a crot'per; it often, 
like a ehrike, kill!! small bin:18 by blo,.., on the head j 

and I ha"e many timee IeeJl and heam it hammering 
the aoode of tho yew on a bmnch, and time breaking 
them like a nuthatch. In North Awerica the black bear 
WIUI seen by Hearne swimming for h 01l1"ll with widely 
opeu mouth, thus catching, like a whale, insects in the 
water. Eren in 80 o:trewe a ease lUI this, if the supply 
of instlctll were constant, and if better adapted compo
titOI"ll did IIOt already wt ill the country, 1 can 800 no 
difficulty in • race of be&ra being rendered, by natural 
aeiection, more and more aquatic in their atructure 
eud babiu, with larger and larger moutll8, till & creatnre 
WM produced 88 mouslroua a8 a .... ·bale. 

As,...e 80mctimes 800 indi"iduale of a apedee following 
habits .... ;dcly different (rom thOle both of tlleir o .... ·n 
IIpedee and of the other specice of tho !lame gellllB, .... ·e 
might UIJ6Ct. 011 Illy thcory, that such individuale 
would OOOtIIliollally hare gh'eu rise to lIew epedce. ba\'ing 
anomalous Imbil.8, and with their structnre either alightly 
or considerably modified frolll tllAt o( their Ilroper type, 
And 8uch insi.anCetl do occur in nature. Can a more 
Itriking instance of adalltation bo gi,'en than that of a 
woodpecker for climbing treea and for lII"!iziug iIl8eCtl in 
tile chinlea of the bark? Yet in North America there 
nre woodpecken which food Inrgely 011 fruit. and othen 
with elongated wings which chaso illBOCtSJ on the \liug; 
nllcl on the plnins of La Pinta, wJlem not a t ree grows, 
there il. woodpecker, whicll in everye88Cntial part of iu 
orgnuisotion, m'en in its colouring, in the harsh tone of 
itll ,'oice, and undulatory Hight, told mo plainly of its 
dOle blood-relationshilJ to our comlllon species j yet it 
il a woodpecker which never c1irnbe a tree! 

Petrele are the mOlt aerial aud ~DiQ of hirda, yet 
in the quiet SoundJ of Tierra del }'uego, the Puflinuria 
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beranli, in ita general habiti!, in ita astonishing l)()1l'er of 
di\in~, itil mAnner of swimming, And of flying lj'hen 
unwillingly it takes Hight. would be mj"takcn by any 
one (or an auk or grebe; ue\"erthelet!8, it is C8IIential1y 
a petrel, bnt with many IJaN of ita organisation pro
(oundly modified. 011 the other hond, the !\.Cutest 
observer by examining tile dead body of the watcr-ouzcl 
would m:l\'cr ha\'e BUSI>ccted ita sub-aquatic habila; yet 
thia anomalous member of the strictly terreetrinl thrush 
(amily wholly BUbsistB by di\'ing,-f,"ftUIping the stonee 
with illl (eet And using ita \lings under lI'ater, 

lie who belieH!fI that each being has been created &8 

we now fIOO it. must oecasioually ba.ve felt snrprise when 
be bas met with all animal lun-iug habit. and structure 
not at all in agreement.. What can be plainer than 
that tho webbed feet of ducks and geese are formed 
tor swimming? yet thero are upland gooao with wcbbed 
feet wllich nU'ely or lIover go DCill' tho waleI'; nnd no 
one ell:~l)t Audubon hll8 sec.1\ tho frigate-bini, which 
baa all ita four too8 wcbbed, alight 011 the SllrfllOO of the 
-. On the other hand, grebes and coots are emi
Dently aquatic, although thcir tool are only bordered 
by membrane, What IlCeDlll plainer than that the long 
toes o( grallatores are formed (or walking on!r SlII'lUllpe 

and ftoo.tillg planti!, yet the water-hen ill nearly &8 aquatic 
.. the coot; aud the lalldrail nearly &8 tel'J'Ciitrial all the 
quail or partridge. In such Ca.se6, and many othera 
could be b-ivcn, habil.'l lia\'e changed without a co .... 
refIPOndillg chllllge of structure. The webbed feet of the 
npland go<lIIO lIlay be said to hM'e become rudimontary 
in fUIICtiOIl , tbough not in structure, In tho frigate
bird, the dcellly-llCOOpcd membrane between the t008 
abo"l1 that structure has begun to change. 

He who bc1ievea ill separate and innumerable acl.'l o( 
creation 'llill say, that in these CtII!CII it hu pleased the 
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Crcator to cause a being of one type to roke the place 
of one of anotller type; but this seems to me only 
restatiug the fuet in dignified language. He who be
lieves ill the struggle for existence awl in the principle 
of natural selection, will acknowledge that crery organic 
being is consttlutiy cndea\'oluing to increase inllumbcrs; 
and thal if any oue being vary cl-er so little, either in 
habits or structure, and tbus gain an ruhantage o,-or 
some otber inhabitant of the country, it will scile on 
the plnoo of that inhabitant, however different it may 
be from its own lllllOO.. Hence it will cause him no 
surprise tlmt tllem should be geese and frigate-birds 
with webbed fect, either !il·iug on the dry land or most 
rarely alighting on tile water; that tilero should be 
long-toed conlcrnkcs liring in meadows instead of in 
swamps; that there ahoilld be woodpeckers where not 
a tree grows; tllat there should be diving thrushes, and 
petrels with the hahits of aub. 

OrgalU of extreme perfectUm. and complieatimlo
To suppose that the eye, with aU its inimitable cou
tri,oances for adjusting tIle focus to different distances, 
for admitting different amounts of light, awl for the 
correction of sphericl'l and chromatic aberration, oould 
hare been fonned by natural selection, seems, 1 freely 
confess, fibsurd in tho highest possible degreeo Yet 
J"e1l801l tells me, that if nUlUerollS gmdations from a 
perfect find colllll\ex oye to oue ,'ery imperfect and 
simple, each grade being usefnl to its possessor, can be 
SllOwn to exist ; if further, tIle ere docs V[lry moer so 
slightly, and tim \'arintiolls be inherited, which is cer
tainly the case; and if any variation or modification 
in the ergan be ever \l8Cful to an auimal under chnnging 
conditiollll of life, then the difficulty of belioving that 
0. l~rfect and complex eye could be fonned by natural 
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selection, though insuperable by our imnginatioD. can 
hardly be colUlidered real. liow a nen'o comes to be 
lelll!iti,-e to light, hanlly CODcerue U8 more thnn how 
lila itJ!('lf fil'8t originated; but 1 may ~mnrk that 
ilCI'eml fllCu mnko mo IUSpect thnt any 8e1l8iti,'0 n(:"'O 
may be ~nde~d BCnsitiye to ligllt, nud likewise to th080 
COOl1iCr "ibnltiollll of 010 nir whicll produce BOund. 

JII looking for the gradations by whicll an 0Tga1l in 
any speciel has ~n perfected, wo ought to look nclll
sh'dy to ilil linoal ancestors; but thiB iB acarcely e"er 
poMible, and wo arc forced in each Cll86 to look to I!)X'

cies of the llaUle group. that is to tho collateml dO!OeIld
anti from 010 llame Origillal Jlft~Ilt.-form, in order to 
100 'lrhat gmdations arc possible. alld for the ('hallOO 
of lOme grodatiOll8 haring been transmitted from tho 
earii('r Btages of deacent, i.n all unalterod or littlo altered 
condition. Amongst eJ[isting Yertebrata, wo find but a 
IIMII amOllnt of grndatioll in tllO atruclure of tho eye, 
and from f088il llpecica 11'0 can lenrll nothing 011 thill 
head. In Oli8 great cl/UII wo should Ilrooobly hM'O to 
deeeend far beucatll tho lowest known fUll8iliferol13 
Itntwn to d~w!cr Ole earlier st.agee. by which the cyo 
baa been llerfocted. 

In lhe Articulata we can commenoo a II('riea wiOI an 
optic Ileno IDcrdy coated with pigmcnt, and without 
any other mechanism; and from thiil low stage, num~ 
lOIliI gradations of 8tnlciure, bmncl,ing off in two fun
daml"ntally dilFe~ut lines, can be IIhoWIl to cri:lt, Wltil 
we r('fI('h Il modcrntcly high stage of pcrfI!Ctioll. III 
oertnin CM\S!il.Ceallll, for instancc, there is Il double 
cornca, tho inner one divided into fo.ccts, within cach 
fA lIhich thcro is a IcuiI-llhaped 8welling. In other 
rruslaC<'alll the translmrcnt coues witi<.'h fU'C cooted by 
pigment, IlUd which JlTOperly act only by excluding 
late.,.! peu<.'iu or light, are conn!x at thcir UI)I)Cr elida 
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aud must act by com'ergence; and at their lower ends 
there aeellllllo be an imperfect yit:reom IlUbstanoo. With 
thcee facts., here far too briefly and imperfectly b<'i,-cn, 
which ahow tllAt there is much grnduated dh'crility in 
the eyea of living cTU8taceanB, and bearing in mind 1lOW 

small the IlUmber of living flllimais is ill proportion to 
t11080 which II/we OOcome extinct, 1 call IICO no very 
great diflicu1ty (not moro than in the ca!!O of many 
other stl1lctures) in believing UUlt naturul IIClcetion 
W com"crted the simple ft)lparatliB of an oillie nen'e 
merely cooted with Iligment and ill\'eet.ed by trflllSJMu'cnt 
membnwc, into au optical in.strument 88 perfect u is 
~ by any member of the great Articulate class. 

lIe who '/IiI! go tllllS far, it he find on finishing thia 
treatise that large bodiea of fa.cts, otllcrwise inexpli
cable, can be clI:lliainoo by the theory of dt'8Cent, ought 
not. to hCBittl.te to go further, ami to admit that" struc
ture even M perfoot 88 tho eye of an cltgle might be 
fonned by natural f!eloctiou, although in this eose he 
dOOR not know allY of the transitional gradC8. His 
J'(!fI8()ll ought to conquer his imagination; though I 
ha,'e felt the difficulty far too keenly to be surpri8ed 
at any degree of hesitation in extending the principle 
of natural selection to such Irtartling Icnglb& 

It ia IIC:al'Cely poBSible to a"oid comparing the eye to 
a telescope. We know that thia ullItrumcnt haa been 
perfected by tlle ioog-contilllled efforta of the highCllt 
lillman intcllectl! j aud we naturally infer that tbe eye 
h8.8 been fonned by a somewhat analogollll proce8il. Dut 
may not this iuference be presumptuous? Have we 
any right to assume that the Creator works by intel· 
lectual poweI'll like thoee of llIall? If we must COffillfU'9 
the eye to an optieal instmment, we ought in imagina. 
tion to take a thick layer of transparent WIlle, with a 
lIen-e seMitive to light bencaUJ, and then 8Uppoee every 
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Jl8rt of this layer to be continnally chan¢ng s10wly in 
denaity, 80 til to 8Cparnte into lap~riI of different densi
ties aud thickneMetl, placed at different distances from 
each other, and witJl the surf'acell of each layer IIlowly 
changing ill form. }~urther we must suppose that there 
is 1\ power always intcntly watching ellCh slight aeci
denjol alteration in tho transparcnt layers; and CArefully 
selecting each alteration whiell, nnder varied circum
stances, may in any way, or in any degree, tcnd to pro
duce a distincter illlllge. We mnst suppose eacb lIew 
state of the instrument to be multil)lied by the million; 
and each to be presenoo till a better be I)rodnced, and 
thcn the old on('8 to be destroyed. In living bodies, 
J'ariation will caUllC the alight alteratioIUl, generation 
~'iIl multil)ly them almost infinitely, aud natural selec
lion will pick Ollt with unerrillg skill each improJ·ement.. 
J.ct this pl'OCC88 go on for millions on milliOlls of years; 
and dnring eacb year on millions of individuals of Ulany 
kinds; And may we not bclieJ'e thnt a living optical 
iru;tnullent might thus be foruled 118 superior to oue of 
glll8i!, lUI 1110 works of the Creator are to thOllO of lUan? 

If it could be demonstrated that any complex organ 
!'listed, whidl 0011111 1I0t possibly hal'e been formed by 
uumerom, 8uCC01lril'e, slight modifications, my tllOOry 
... ould flbeolnt~y break down. But 1 can find out no 
IW'h Cft8e, No doubt mallY organa exist of wllich we 
do not know the transitional grades, more especially if 
... e look 10 mueh·isolated species, rouud "'hiela, accord· 
iug to my thoory, thero }1I18 been milch extinction. Or 
again, if we look to [In organ oommOIl to [Ill tho mem
bt'rs of l~ largo elass, for in this latter cnae t110 orgnn 
mlliJt hal'o bc-en first fonued at an extremely remote 
JK'riod, sinco which all the mauy mcnlbers of tho c11lS11 
hlwo been de"eloped; and in oruer to di8CO\'er the 
early transitional grndes through which tho organ has 
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Ilftll8ed, we should have to look to n'ry nnl·icnt nnccstml 
fonlllJ, long since become utinct. 

Wo shonltl bo cxmmrly cautions in eondudillg that 
nn organ collid not 11\\\'0 been formed by trnusitionnl 
J.'Tnriatiolls of fIOmo kind. K IImerousctl.!l('fJ could bo giycn 
amongst the lower Imimais of the Mmo Orgnll perfonning 
at the sarno time wholly distinct functions; thus the ali
lIlClltnry ca.nnl rel!pireJ, digests, and excretes in the lama. 
of tho ~<>'On-fly and ill the fish Cobit('8. Ln the Hydro, 
tho auimal may be turned insido 0111, and tllO uterior 
surface will thell di~t unci the stomach I'CI!pire_ ] II 
Blieh ca.9CS lIatuml 8('\oction might eMily specialise, if 
nny ft(h'anl~"'C were thus gained, a part or organ, which 
had perfonn('d two functions, for ono fuuction alone, 
aud thus wholly change its nature by illlK'nsible stcp6. 
'1'11'0 distinct orgall8 80metimCiS perronn simwtnnoously 
the same function in the same individual; to gi'-c ono 
instance, there nre fish with gills or bnmchiru that 
breathe the air diSiJOlved in the wnter, at tho same timo 
tIUlt they breathe free nir in their swiUlblnddel'S, this 
lutt('r orgnn IIII.\'ing a ductus pneumntieus for il3 supply, 
and being didded by higWy vascular pnrtitions. In 
thete cases, 0110 of tho two orgnll8 might with ease be 
modified and perfoctcd 80 88 to perronn lill the work 
by itself, being ai(led during the pr0cc88 or modification 
by the oilier organ; and then this other organ might 
be modified for 8Omo otber and qnito di~tinct lmrposc, 
or bo quite oblitcmtcd_ 

Tho illustmtioll of the Bwimbladder ill fisbMl is a good 
one, becau.so it shows ns clcnrly the highly important fact 
that an Orgall originally constructed for one PIlIJ.)()8e, 
llalUely flotation, rna)' be con'-eried into one for a wholly 
different l)urpo!IC, namely respiration. 'fhe swimblnddcr 
has, allJO, been worked ill as nn accessory to tho auditory 
orgl\lIs of certain flah, or, for I do not know which 
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vi(>III' is now generally held, a part of the auditory 
apl'a"'tu! has been \larked in flS Q. oomplement to the 
,,,imbladdrr. All Ilhyaiologistll admit that tile '\lim_ 
bladdef is homologous, or "ideally similar," ill IKlKition 
and .irtnlcluTO with the lungs of tho higher \'ertebruto 
animals: hence there IICCms to me 10 be no b'1"('fl.t dim
culty in bd ie\-ing that natural selectioJl bus actually 
oom'crt('ll a sll-imbladder into a IUllg, or organ used ex
c1U8il'(>!Y for respiration. 

I tau, indoed, hardly doubt thllt all wrtebra\(' oni· 
mali! ha,-ing true lungs ha\'o dCij('(!llded by ordilUlry 
geJlf'ration from an ancient Ilrototype, of which we know 
nothing. fumished \lith a flaMing allpnmtus or Im'im
bladder. We tan thlll!, WI I infcr from Pro(CIllIOr Owen'i! 
inwresting deecription of these parle, understand the 
iItJnng(' fact thot C\'ery particle of food and drink which 
'!fO lIWaUow lm8 to pM8 over tho orillco of the trachea, 
'lfith some risk of faUing into tho lungs, notwithstullding 
the beautiful COlltriVUIlCO by which tho glottis is elosed 
In tho lligher Vertebrata the branchioo havo wholly dis
apllOOl'('{l-tho slits on the liides of tho Ilock lind tile 
loop-like CO\lr8O of the arteries still marking in tile em
lnyo their fonncr position. But it is conccirable that 
the now utterly lost branchire might WH'O been gradually 
'!forhd ill by IUItuml &election for SOlDO quite disliuct 
parpoo!t': iu tbo samo manner as. on tho "iew entertained 
by IOID!' naturalists tlmt the bnwchim and d01'SR1 scales 
of Annelids n.re homologoU8 with tho winge and wing
covers of illllOCts, it is llrooobio toot orguns whicl. at 8 
Tery IIlIcient period !IC1'\'ed fOf respiration ha\'o been 
actually colII'ortod into organs of fl ight.. 

In considering trnnsitions of orglllls, it is 80 iDlportant 
to bear in mind tho probability of conversion from 0110 

funMi<l1l to another, thnt 1 will givo one moro illstauce. 
Ped,llneulatcd <:irril)C(}e:J ha\'e two minute folds of skin, 
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called by me the o\'igerous f",na, whicll sen'c, through 
the means of a sticky seeretion, to retain the ~ uutil 
they are hatched within tile sack. ThC8C cimpedes 
havo no branchifC, t he whole surftJCe of tho body and 
sack, including Ih(1 small frena, saving for respirat ion. 
The BalauidfC or 8Cfl8ile cirripe(\('II, on the othcr hand, 
hal-e no o\'igeroull frena, the eggs lying l()()lle at the 
bottom of the suck, in thc well-cnclosed IIliell ; hilt they 
havo lnrge folded bmnchifC_ Now 1 think no 0110 will 
disl)UW thflt tho o"igcroUli frena in the 0110 family are 
strictly hOlllo10g0U8 "ith tho branchire of the other 
family ; iudeed, they graduate into each other_ There
fore 1 do not doubt that little folds of skin, which ori· 
gillnlly acrvoo as ovigeroUli frena, but which, likewise, 
very slightly aidcd tho act of respimtion, hal-e been 
gradually converted by natuml &election iuto branchifC, 
Rimply through all increase in their size and the oblita
mtioll of their a(lhcsi,-o glan(is. If all pedunculated 
eirripodcs had become extinct, and they Illwe already 
suffered far more extinction than have sessilo cirripoocs, 
who would el-er hal'O imagined that the branchiro in this 
latter rnmily had originally exb'tc<l 88 orgall8 for pre
"cnting the ova fronl being washed out of tho sack? 

AJtllough wo must be cxtremcly enutious ill con· 
c1uding tllflt any orgau could not possibly have bccn 
produced by 8UcceB8i\'e tmtl!!itional gradations, yet, un· 
doubtedly, gra,-e CllS('6 of diflicuhy occur, BOrne of which 
will be discussed in my future work. 

Ono of the grin-est is that of ncuter insects, which 
are often \'ery differently constructed from either the 
males or fertilo femalee; but this ease will be treated 
of in tllO next chapter_ '('he electric Orgallll of fishee 
offer anotllcr case of special difficulty; it ill impossiblo 
to coneeh·o by what steps these wondrous organs havo 
been Ilroduced; but, as Owen and others ha,-c remarked. 
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tbt'ir intimate structure clO8ely mM!mbl~ that of oommon 
mU8Cle; and 88 it III" lately heen shown tha~ Hays ha'·e 
an organ closely analogous to the e1ectric IIrparat~, IUld 
yet do not, as lItattcuchi asserts, diilCharge anyclectri
city, we must own that we are far too ignorant to all.'1Ie 
that no transition of any kind is possible. 

The electric organs offer another and even more 
1I'l10ns difficulty; for they occur in only about a dOlen 
lUbes, of which 1IC\·eral are widely remote in their 
affinities. GCllerally when the snme orgau a)ll)(!8.rIl in 
","eraJ members of the snme cJRII8, espeeiaUy if in 
mt'Dlbera haling ,-ery different habita of life, we may 
aetribute il8 presence to inheritallcc from a oommon 
aDC'e"tor; lind ill! abi!ence in IIOme of the members to 
ibl 10lIl through disUiJC or natural selection. But if the 
electric OIl."RIlS had been inherited from one ancient 
progEmitor thus provided, we might llEl.ve eXllOOted that 
all electric flshCll would have boon IfJlOOially reluted to 
Neb otller. Nor does geology at all lend to the belief 
that fonnerly m08t. fishetl had electric organa, wllich 
IIlOIt of their modified descendants have loet. 'rhe 
~nce of luminoUll organs in a few ineecl8, belong
mp; to different families and orders, offers a ll6rallcJ 
eue or difficulty. Other CNIC!I could be given j for in· 
Doee in plants, tJIC ,·ery CUriOWl contrivance or a mBSII 
of plllen-grnina, borne on a foowtalk wilh a stieky 
gland lit the end, i8 the !!Bme in Orchis and AlIC:lcpiWl,
~Dera a1mOBt as remote 88 po!!6ible amongst flowering 
~nt&. In aU thC8e caaes of two very distinct 1!1lC
ciHJ fumished with apparently tile same anomalou8 
organ. it ahould Le obaen'ed thllt, a!thougll tho gmcral 
appearance and fun('tion of the organ IlIny be the 8(11lle, 
y!!f. 80IIIe fWldamelltal difference can generally be de
I«'ted. I am iudined to believe that in nearly the Bame 
_y" two mcn have IIOmetimes indel)endcntly hit on 
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the very same invention, IKI natural IlE'lection, working 
for the good of (!QCh being and taking advantage of 
analogous variations, has 80metimes modified in very 
Doorly the same manner two p!lrU! in t'llfO organic beings, 
which owe but little of their stnlcturc in common to 
inheritllnce from the same ancestor. 

Although in mAny C88e8 it is moe! difficul t to con· 
joctuffl by \'I'lmt transitionslUl organ could bave An1wd 
at its prt.'lgent state j yet, colllI.idering that too proportion 
of li\'ing and known forme to the extinct and unknown 
is very small. I luwe been ft8tonishod holl' rnTely an 
organ can be named, towards which DO transitional 
grade is known to lead. The truth of tlli" remark is 
indeed shown by that old canon in nllturnl Ilistory of 
"Natum nOll facit aaltum." We meet with this admi&
mon in the writings of almoet. every experienced natu
ralist j or, 88 Uilno Edwards has wcll e:q>ret!IlCd it. 
natllTO is prodigal in variety, bllt niggard in innovation. 
Why. on the thoory of Creo.tion, should thi! be 80? 
Why should all the parts Rnd orgtlll8 of mRny inde
pendent beinge,. cRch 8Il)lpoeed to hRve been serlu'ately 
crooted for il8 proper pilloo in nature, be 80 invariably 
linked togctllet by graduated 8leJll!l? Wby should not 
Nature have taken a leap (rom structure to stroctllre? 
On the thoory of natuml selection. we cau clcarly 
ulldOI'l!tand why she should 1I0t; for natural !election 
eRll act only by taking advantage of Alight !IlOOe:88ive 
variations j ahe caD neve.r take a leap, but IDll6t ad· 
vanco by the shortest and s10west steps. 

Orga1U of lutu aP]JQrent im[J(1rla1tce.-AB natural 
selection acta by life and deatll,-by the preservation 01 
indh'idl1al8 with any favourable variation, and by tlK' 
des.trllction of thOlO with any unfavoumble defiation of 
atructure,-J hafe lIOtnetimes felt much difficulty in 
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understanding the origin of limple parU. of which tho 
importaorc does not IIOem IlUfficient to CRU8B tho preser
ntion of sDoceIBi,ely nrying indi,iduala. 111A"o lOOme
times felt AI much difficulty, though of a very dill'erent 
kind, on Ihis head, ft!l in tho C880 of an organ ftlI perfect 
and oomplcll: aa tho oye. 

In tho fll1lt ))Inco, we are much too ignorant ill regard 
to the wholo economy of any oue orgBnic !x-ing. to 8fty 
what slight modificntions would be of importance or 
DOt. In a formcr f!haptcr 1 IlAve given iustancee of 
1Q0IIt trifling character&. @uch lUI tho down Oil ("lit ami 
the ooloor or tho fli'M, which, from detennining tho 
attarb of insect .. or &om being eorn!lated with rou· 
Ititutioll8l differcncee, might Mluredly be acted on by 
natural ... Iection, '11)0 tail o( the girall'e looks like an 
artificially oonstrnetod fly-fJa)lper; and it IICCUlI at first 
incredible that this could ha\'o been adallted (or ita 
present 1)11'1>080 by BUCCOIIIIive slight modifications, each 
better and better, (or 80 trifling an object as dri\'ing 
away Rice; yot 11'0 sh01lkl pause before being too posi. 
tive even in this CIl/Je, for 11'0 know that the distribution 
aDd existence of cattle and other animals ill South 
AllK'rka absolutely dC)lends on their power of resisting 
~ attack. of ill8l'!Ctl: lOO that indiriduals which ("CItI.)d 
by any mee.1lfI defend them&eI'l'(!I from theM mall 
_WCII, lIXluld be able to range into nf'W paslW"CI and 
thUR gain a gree.t advantage. It is not that the larger 
qudn11>«1s are at1ually dl'i!troyed (e.xcept in lOme rare 
~) by the nies, hut thoy are inOOll8Rntly hal"fl8l!OO and 
their stlCngth reduced, 80 that they are more 8ubjed to 
ctiIeut>, or not 110 well enabled in a ooming dearth to 
..reh for food, or to e8elIpC from beasta or proy. 

()rgaM now of !rifting importance 110'1'6 prooobly in 
~6 cai6I been of high importance to &II early pro
~, and, aftet- baving been slowly perfected at a .. 
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fonner pt'riod, ha,"e been UalUlDlitted in neerly the same 
ltate, Allhough now become of v{'ry .Iight ll8e; and any 
actually injurioUll dc,;atioUll in tlu~ir ItructlU'6 wiU IlI,lraYI 
have been checked by natural aclection. Seeing how 
important all organ of looomotiOIl tho tail iii ill most 
aquatic animals, its general PI'(lll('IlN find 1180 for mun)' 
IlUrllOl!('fj ill 80 many laud animals, which ill their lungs 
or modified swim bladders betray tllei r aquatic origin, 
may perhapll be thUII acooullted for. A well-do"cloped 
tai l Ilfwing been formed in an Aquatic animal, it might 
lu'-'qucntly come to be worked in for all IIOftlJ of pur
JlOIK'f/IIllI a fly-Happel', an organ of prehcn.sXm, or .s an 
aid in turning. 81 with the dog, though the aid must be 
slight, for the hare, with hardly any tail, can double 
quickly enough. 

In the IIOOOnd place, we may lOmetimetl attribute 
importanN to c1l/u"Ilctel1l which are really of very little 
impor1o.nce, aud which han) origilllltcd from quite 
IIOCOlldary cal1se~, independently of natural aclt!Ctioll, 
Wo should remember that dimato, food, &e" probably 
have 8Omo littlo direct iuHuf'lloo on tlle orgRllieation; 
that charactcn n!ftppoorfrom the law of nn'eraion; that 
corn'lation or growth will have had a mOilt important 
inltllenco in modifying ,"al'iom struC'turee:; and finally, 
that aexual &election will often have largely modified 
tho external characterl! of animals hanng a will. to 
gh'o one male an advantage in fighting with another 
or in channing the females. lfof'(!cwer when a modifi
cation of st nlcture liM Ilrimarily arisell from the above 
or other llllknowlI causes, it may at flnt 118ve been 
of 110 advantage to the IIpeci08, but lllay Bubaeqneutly 
havo been taken ad,'autage or by tho deecendanls of 
tho Bpecietl UDder DOW oonditiOD8 of lifo and y,;th newly 
acquired habit& 

To gl\-O a row instances to illustrate these latter 
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remarks. If green woodpeckefil alono had existed, and 
..... 0 did not know thnt there were many black and pied 
kinw, J dare say U\llt we should have thought that tho 
grt.';:1) colour WWl 0. heo.utiful adal)tation to hide thie 
troo-frcqllcutiug biJ:d from its enemies j and conse
quently that it wns a character of iUlj)()ftonce and might 
ha\'o heen ~uired through Ilntuml selection j 1\8 it is, 
I have no doubt that the colour is dlHJ to 80Ille quite 
di~linct CII UIIC, probably to sexual selection. A tmiling 
loiuuOOo ill tho Malay Archipelego climbs the loftiest 
tTOO! by tho nid of exquisitely oollSlruetOO hooks chili
tcrod around the ends of tho brtluchee, and tlill! 0011-

trh'anc(', uo doubt, is of the highest 8Cn-ioo to tho 
plant j but 811 we see nearly similar hooks on many 
tte('/l which are not climbers, tho hooks on the oomboo 
may 1111.\"0 Il rUcU from unl.;nown law8 of growth, aud 
lul.\"o heell subsequcntly taken mivantage of by tho 
plAnt undergoing further modification and OOoolUing a 
climber. ~'ho lIaked skill on the hemi of II yuhllre is 
gt'\lenllJy looked lit lUI a direct adaptation for wnllowLug 
in putridity; and 110 it may be, or it may pClIJsihly be 
due to the direct action of putrid mutter j but we 
sbouJd be \'cry cautious in drnwing any 81\eh inferem.-e, 
.hen wo 800 that tho skin on the head of tho clean
feeding malo turkey is likewise IlIlked. The IiUtl\res in 
thl ' ekulls of young mammals ha,'e been ad\'Qnced 83 a 
beautiful ndal)tation for aiding parturition, and no doubt 
they facilitate, or may be indispell.8llblo for thi8 oct j 
but Il8 811tufCfI occur in the skulls of yonng birds Imd 
reptiles, which 1111.\"0 only to esctll)C frolll II broken egg, 
we IIlny infer tbat tws strncture hll8 arisen from the 
laws of growth, and Im.a been taken advantngo or ill the 
)!&rturitioll of tllC higher animals. 

We arc profouudly ignortillt. of the C.fIllS08 producing 
alight and unimportaut yariatiOlli! ; and In) are immedi-
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ately made ooll8Cious of this by rdlocting on the differ
ences in the breeds of our dOfllet!ticated auimals in 
different collnlries,-more especially ill the Ietlil ch"iJ i%Cd 
oountri08 where there hlL8 been but little artificial ee1ec
lion. Careful observers are ooO\'iuecd that II. damp cli
mate uffCds the growth oCtho hir, and that with the 
hair tho horns are oorrelutod, Mountain breedB always 
differ from 10"'land breeda; and !I mountainoUli ooWJtry 
wouJd probaUly affect. the hind limbs from e:a:en:ising 
them more, and possibly e,'en tho form of the peh·i;;; 
and then by Ule law of homologous '·ariation, the front 
limbs and twon the head would llrobably be affected. 
The ahape. alao. of the pehit might affect by Ilressure 
tho ahBpe of the head of tho young in the woml!. l 'he 
laborious breathing necessary in high regions would, we 
110.\'0 IIOme reason to believe, increll5C the size of tho 
cheat; RIJ(I again oorrelution would loomo into play, 
Anill\illB kCllt by savuges in ditlcrcnt countries 
often hM'e to strugglo for tbeir Olnl Hubsistence, 
Bnd would be exposed to a certllin e:a:tent to natural 
selection, and individuallJ with alightly different consti
tutionl would succeed best Wider different climlltes; 
and there is rea80U to belie,·e that ooustitutiou and 
colour are oorrelated. A good obaen·cr, also, /!tates that. 
io eattle l!U~ptibility to the attacb ofiliCll iiloorrelated 
with colour, Il8 is the liabilit.y to be poiloned by ecrtain 
plallu; 110 that colour woold )Je thoB subjected to the 
actiou of natural selection. nut we are fae too 
ib"llOnult to speculate on the rolatil'o importance of 
the Bel'cml known and unknown laws of variation; 
and I Imve JICro alludcd to them only to allOW that, 
if 111'0 are unablo to acoount for Ule d18ractcri&tie 
differences of our domestic breedi. which lle'·ertbelet!ll 
\\'e generally admit. to have aMscn through ordilltlry 
gencration, W6 ought not to lay too much I!treM on our 
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iJ,."llonmoo of the precise cause of the slight anal~ 
dilf\,renOOI betll'een species.. 1 might have adduced for 
th~ Mille purpoae the differences between the raceII of 
wall, lI'hich are !:IO strongly marked; 1 way add that 
IIOmo littlo light can apparently be thrown on the origin 
of thC86 diffcrenc(!6, chiefly throngh sexlUIl selection of 
a particular kind. out without Jlere entering 011 oopiolU 
dctaila my l'OO8Ouing would ap]Jear fri,'olotl8. 

The foregoing remarks lead me to eay a few wonle 
011 the protest laldy made by !:lOme nalUJ'1l.list8, agailllit 
the utilitarian doctrine that every detail of IIlructore 
bu been produced for the good of il;! l>OI!II!IC88Or, They 
belM!vO that ,'ery many structures hne been created for 
beauty ill the eYe!! of ma.u, or for mere variel)', Thi, 
doctrine. if true, would be abK:dutely fatal to my theory, 
rtt I fully lIdmit tbat many structureoJ are of 110 dind 
uae to their IXlflI!IOiIIIOni. Physical conditioue probably 
have IU'III S(lIno little efl"ect on structure, quito inde
pendently of any good thus gained, Correlation of 
gr'OlIth has no doubt played a most in11lOrtant JIIU"t, alld 
a u~ful modification of one part will orten 118"0 en· 
t&iled on other parU divel"8i6.oochanget ofoo direct UIe. 

So again charactel1l which formerly were uaeful, or 
whieb klnnerly bad arileD fmm correlation of growth. 
Of" from other uuJrno"'D cause, may fOOllpear from the 
law of re .. enrion. though now or no direct UIe, 'rhe 
eff .. >cl;! of lex-lial 8('lectloo, wbell diJIplayoo in beauty to 
l"hann the felllftlee, call be called uscfuJ only in rnther 
a forced BCII8O. But by far the 1ll000t illlllOrW.ut con· 
aideralion is that tho chief pa.rt of tho ore,',ullsntiou of 
every b<!ing is simply due to inheritance j and COIl,Se
qu{'utly, though ooch being ll8i!urod1y is well fiued for 
iu place ill nature, mallY IItrUctures IlOW 118,'e DO diroct 
n-Iation to the habil;! of life of each sl)CCi61. ThUll, we 
oaa hanlIy belieY6 that the ~'ebbed fuet of the upland 
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goose or of the frib"Bte-binl are of Ipeda! use to th_ 
birtlil j we CUllllot helie,'e that the same bolles ill the 
anlt of tbe monkey, in tho fore J~ of the hoflte, in the 
wing of tho bat, Ilnd in the flipper of the 8CQI, are of 
special use to thet18 animalA. We may saf(,(y attribute 
1h/1IO strue1w-ee to inheritance. But to the progenitor 
of thf' uJlltmd gooee aud of the frigate-bini. webbt.-.d feet. 
uo doubt were &I U8Cful lUI they now are to the most 
aquatiC' of f'xbiting birds. So we may belit'\-e that the 
progeuitor of the 8001 had not a fiilllM.'r, but a foot witb 
five tOOll lltled for wAlking or graElpiug j and we lnay 
further yenture to bclie\'e that the IC\'eraJ bonC8 in the 
limbe of the monkey, horae. and bat. whieh have bt!en 
inherited from a common progenitor, were tonnerlyof 
more 8pElCial use to tllat progenitor, or it.! Pnlb-enltors. 
than Ihl'y now are to theee ani.maJ.s baying such wide1y 
diversified habit& Then-fore we may infer that thetIC 
86\'eml bones might }uwe been acquirod through 
natural IIClectioll, ilubjected fonnerly, fI8 now, to tho 
aeveml laws of inheritance. ro\'el'8ion, correlation of 
groll"th, &c. jJ(>nce e\"(>ry detail of structure in e"ery 
li\-ing crc.ture (makulg lOme little allowance for the 
Wl'(I('t action of physical conditions) may be ,-iewed, 
eitil('r IL8 having been of apeci.a1 U86 to lome aneestral 
foml, or ftII being no,,' of S]JOciaJ use to tho dC8C('ndanlii 
of this fonn-either directly, or indirectly through the 
COllllllu la\l"il of groWtlL 

Nntllral eclectiou calUlOt IlOaIibly produce any modifi
cation in auy one IlpeciC8 es:.c1u8i\-('ly for the good of 
another 8peciCfl; though throughout nature one species 
iuccesantly takCfl ad"aD.lab'6 of, aud Ilrofita by, the struc
ture of another, But natural eclectio .. cau and does 
orten produce structllre8 for the direct injury of otber 
lpeties, lUI we 800 in the flOng of tile adder. aud in the 
oriposilOr or tho ichuellUlou, by whieh its eggs are dcpo-
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llited ill tlle li,'illg bodies of other ineeet.8. I f it could 
be pro\'ed that any INlrl of the stnlcturo of anyone 
slJeCies had been fonned for the e3:ciuaivo good of 
anothcr spoci<.'@, it would annihilate my theory, for aucil 
rould 1I0t ha"e been produced tJlrongh natural selec
tion. Alfllollgh many statcmcnts may be found in 
works 011 natumi histOl-Y to this cff{)(;t, T call1lot fill(1 
O\'CII 0110 wllieh &ecwa to me of ally weight. It is 
admitted lhat the mttlesnake 11113 a poison-fang for its 
011'11 defence a lld for the destruction of its proy; but 
80me 8ulllo1""8 IJIIPI)()8C tJ\8t at the same timo thia slIako 
is furnished with a rattle for its o\ll'n injury, namely, to 
wam ita lirey to C8Ca1Je. I would alllloet fI8 80011 belic l"o 
that tho cat curls the ond of its tail when Ilrepnring to 
spring, in order to warn the doomed mOMe. But 1 ha\'e 
not apace hero to enter on this and other IJIlch C8.11C8. 

Natural IIClcetion will never produce in a being any
tlung injurious to itself, for uaturni llCi{)(;tion acts solely 
by and for the good of each. No organ will be formed, 
18 Paley h/l8 remarked, for the purpoeo of causing pain 
or for doing an injury to ita possessor, If a fair loe.Iance 
be struck betwoen the good and evil caused by each 
part, each will be found on the whole advalltflgroua . 
.-\fter tho lapse of time, under changing oonditiOIl8 of 
life, if any part comes to be injurious, it \\ill be modi
fled; or if it be not 80, the being wiu becomo e:a:tinct, 
as myriads ha\'e becomo e3:tinet. 

Natural &election tends only to make each organic 
being 118 perfect as, or slightly more perfect thnn, the 
other illhnbitnl.lUl of tho l!Il.me country with whidl it hll8 
to stmgglo for u is{clloo. And wo seo that tll iB is the 
degree of perfection attained Iinder lIatufC. 'rho CII
dt.'mit.' I)roductioll.fl of New Zealand, for illslnl.lcc, are 
perfoct 0110 compared with another; but tlley are now 
.. pidly yielding before tho adval.lcing legioIl8 of plantll 
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and animals introduced fTOm Europe, Natum1 selection 
will not produce abeolute perfection, nor do we ahm)'s 
meet, lUI far 88 we can judge, with this high standard 
nnder nature. Tho oorrect.ion for tho aberration of 
light is Mid, on high authority, not to be perfect even 
in thst m08t perfect organ, the eye. If our reason 
leads llil to admire with enthusiasm a multitude of 
inimitable contrivance. in nature, this Ame reaaon tella 
llil, though we may eaaily err on both oiidee, that IIOme 
other oontrh'aoC(ll!: are 16M perfect. Can we consider 
the lIting of the 1IlUlJl or of the bee 88 perfect, which, 
when ll!ioI!d a..:,"'8iDlt. many attaehng llllimalJ, cannot be 
withdrawn, owing to tho baekward aern.turee, and 80 
inevitably caU1C8 tho death or the insoct. by tearing out 
illlviscera? 

If we look at the Ming of the bee, 88 haring origin
ally existed in a remote llrogenitor a8 a boring and 
aermlet! illstnnnent, like t1mt ill 110 many members of 
the Mmo groat order, nnd whiell haa been modified but 
not llerfected for it, preecnt purpose, with 010 poison 
originally adapted to C/U!Ile galla subeequently intensi
fied, we can JX!rhapa wldcnrtand how it is that the use 
of the stillg ehoulcl 110 often cause tho in!ed's own 
death: for if on tho whole tho power of stinging be 
weful to the commuuity, it will fulfil all tho require
ments of natural selection, tllough it may caU/JO the 
death of IIOmo fcw mcmbera. U we admire tho truly 
wonderl'ul power of IIC'ent by which the males of many 
iIllJOCta find their femaJee, can we admire the production 
for thill single pU'l)()8(l of thoull'lndll of dronee., which are 
utterly WJeIC88 to the community for any other end, 
and which are ultimately slaughtered by their indDl
trioWJ aud sterile aiste1'8? It may be difficult, but wo 
ought to admire the !lavage instinctive hatred of the 
queen-hoe, which urges her i118lanUy to destroy the 
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yOl1llg qUOOIl8 her daughters all BOOn lUI born, or to 
perish hef!lell in the oombot; for undoubtedJy t.hi.a • 
lor the good of the oommunity; and maternaJ 10'-0 or 
matcnml hatred. though the latter fortunately il most. 
rue, i8 all the same to the inexorable principle of 
natural aeloction. If we admire tho &tl\'crol ingcniou8 
contrivane~ by which the flowers of the orchis !Iud of 
mallY otllcr plnntll are fertilised through insect 8b'tncy. 
ean we oonsider III! equally perfect the elAboratioll by 
our fl.r·trecs of dense clouds of pollen, in ordor that a 
few granulel may be wafted by a chance breezo on to 
theovui(l8? 

Suntma,.y uf Clwptn'.-We have in this chapter <lilt
CIWOO IIOme of the difficulti(l8 and objectiOM which may 
be urged againflt my theory. Many of them are very 
graYO; but 1 think that in the di8cussiou light haa been 
thrown on IICvcrnl facts, which on the thoory of illd~ 
pendent IlCU of crcntion are utterly obet'W'o. We ha.ve 
fl(lCU that apeciC8 at any ono period are not indefinitciy 
variablo, and are not. linked together by a multitude 
or intennediate gnr.datiOIl~ p8rtly because the prooese of 
natural lIeJection wiU always be very MOW, and will aet, 
at anyone time, only on a \"ery few tonns; and p8rtJy 
becallse the very prooese of natural aelection almost. 
implies the OOIltinnal supplanting and eJ:.tinction of pre
~ and intennediate gradations. ClOllCly allied SIleo
des, DOW li\'lug 011 8 oontinuons ares, must often have 
been fomled when the ares WIUI not oontilluoUll, and 
wben the conditions of life did not insensibly graduate 
away trom one p8rl to another. When two varieties 
are Conned in two dilltrict& of 8 oontilllloll8 area, an in
wnnediate variety will often be tonned, fitted tor an 
Urtennedillte zone j but from ressonB lUlBigtled. the inter
mediate variety "ill wru.allyeDst in JOIIer uumbe" than 
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the two fonns which it connecu i coMequently tile two 
latter, during the COUJ"IIe of further modiJkatioll, from 
existing in greater numbers, ..-ill have a great ad,·anta.,<re 
O\'er the Ie8/! numerous intenne<tiate nriely, and will 
thus ~nemlly succ«'d in II\IPIJlnntiug aud extern)i· 
lIating it. 

W e htH'c seen in this chapter bow caUtiOIiS we should 
be in concluding that tho most different habitil of lifo 
could not graduate into each other i that a oot. for 
instance, eould not lIa\'o been fonned by natul'lll selec
tion from all animal which at first could on1y glide 
through the air. 

W e ha.\"o seen that. IIJJeCice may nnder new condi
tiOIlB of lifo change its habits, or havo diversified habits, 
.... .jth 8OIno habill! ,'ery unlike tlll'J8e of ill! nearurt con· 
geners. lienee we can understand, bearilJg in mind 
that ooeh orgnuie being is trying to live wherever it 
can li,-e, how it has Briscn that tJlere nre upland geese 
with webbed feet., ground ..... oodpeckers, diving thrtlBhcs. 
and petrels with the hnbitil of nnks. 

Although the belief tJmt an organ 110 perfect as the 
eye 0011111 II/H'e been fonned by Imtuml HCI(l('tion, is 
more thall enough to lItagger auy one; yet ill the ease 
of any organ, if wo know of a 100Jg flC ries of grndntiollll 
in complexity. eaeh boood fOf ia IlOeIICII!Or, then. under 
changing ronditions of life, there is 110 logiesl impoMi
bilit)' ill the acquirement of sny concci"sblf' degree of 
pcrfoction through natural 1IC1ection. In tho ('Mel in 
wllic11 we knOll' of no intennooiate or transitional stlltes, 
we 8hould be "ery eautioUll in oonelnding that none 
oonld h&.'·o e:.::istoo, for the homologies of wally ergans 
and tJleir intermediate atat811 show that wonderful Inata
morph08etl in flUlction areat leaat possible. For instance, 
R swirn-blndtler Il.£III 1I1)I)(Jrentiy been converted into an 
air-breathing lung. 'I'he same organ having l)Crfonned 
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simu1tanoouily very different function&, aud then ha"ing 
been @]Jot'CiaJiiIe<l for one function; and two vcry distinct. 
organa luu·jug perfonned at the 8ftme time the 8IlIDe 
(unction, the ono having been IJerfcctcd whilst aided 
Ly tho other, DlUII! often luwe largely facilitated 
lnlnsitions. 

" TO nre fill' too ignomllt, in nlmO!!l C\'cry CaIIC!, to be 
ellabled to OSllCrt tlmt any ))fIn or 011:."1111 is JM) unim
portaut for the welfare of a IIpe~iee. that modiflcatiOIllJ 
in it8ltnl(-turo could not have been slowly fl(:CumuJated 
by meflnll of natural eelection. But we may oonfidently 
belic\'c that many modi6catioll!, wbolly due to the Ian 
of growth, 8nd at fim in no way a<h'anlage<Kl1l to a 81le
ci..." wn'c been 8ub8cqucntly laken 3<hantagc of by the 
still further modified descendant8 of this specie&. We 
rnay. a~ belic\'c that a part fonnerly of high import-
81100 hM often been retained (at! t he tnil of tm aqUfltic 
auimal by it8 terrestrial descelllhIllU), though it has 
becomo of such 8111011 impomuce thnt it eould 1Iot, ill 
iti! Ill'CS('nt stAtc, have beeu acquired by natural eelCl'
tion,_ power which actl! 80lely by the )lreacn-atioD of 
profitable ntrifltiolUl in tho stroggle for lire_ 

Natural eelection will produce nothing ill olle speciea 
for the exc!u8h-e good or injury of another j tbough it 
may well produce parts, orgall8, alld excretion! highly 
UlIo'ful or c'-eu indispewso.blc, or bigh1y injurioUil to 
aooth('r 8JleciCl!, but ill all ca&e8 at the Nuno time useful 
to the owner_ Natural selection in file\! well-alocked 
country, nlll8t act ehicfly tllfough the (''OlflllCtitiOIl of 
the inh!lllitunU! OliO witJl Imother, fmd eonacqucntly will 
Jlrodu('(1 perfection, or st.rength in tho bllttle for life, only 
aeconling to tho stAnclanl of thut oouutr-y_ Ji ('ucc tho 
inbabitAIlUi of olle OO\Ultry, generally the amaller Olle, 
.ill often yield. 88 we lICe they do yield. to the inha" 
bitanUi of aoother and genera1ly larger oountry_ For in 
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the larger country there will have existed more indi
vidualt, and more divemfied fot'lIUl, aud the competition 
will have been S€Wer"er, tI.IId tbm the standard of Ideo
tiOD will have beeu reudered higher. Xatural selection 
will not noce88arily produce absolute perfectiou; nor, as 
far as we caD judge by our limited facuitiC8, can ab80luro 
perfection be everywhere found. 

On the thoory of natuml selection we can clearly 
understand the full meaning of that old canon in natural 
history, " Natum non facit saltum." 'l'hia cauon, if 
we look only to the present inhabitants of the world, ia 
not Irtrictly correct, but if we include all those of past 
times, it must by my theory be lrtrictJy true. 

It is generally acknowledged that all organic beings 
have been formed on two great laws-Unity of Type, 
and the ConditiOIl8 of ExU!tencc. By unity of type is 
mCfUlt that fundamental agreement in Btructure, which 
we see in orgnnic beings of tho same class, and which is 
quite indcpendent of their habits of life. On my tlu!Ory, 
nnity of type is explained by unity of descent. The 
expresaion of couditions of existence, I!O often insistoo on 
by the illustrious Cuvier, is fully embraced by the prin
ciple of naturol 8cl.ection. For natural selection BctiI by 
either now adapting the varying pe.rtB of each being to 
itS! organic and inorganic conditions of life; or by having 
adapted them during long-po.!It periods of time: the 
adaptatiOllll being aided in IIOme C88CfI by UI!O and dis
use, being slightly affected by the direct action of tIle 
external conditiOIl8 of life. and being in all CMell sub
jected to ille severnl lawlI of growth. Henco, in fact, 
the law of the Collditioll8 of Existence is tlJ(1 higher 
Jaw; fI.II it includes, through the inheritance or former 
adaptations, that of Unity of Type. 
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CHAPTEU VII. 

1N!lTlliOT. 

hlilineu oomprolllbie witb habiu., bat d1I1'CI'Wlt in Iheir origin
lllliincul pua~- ApbidN and 1lI'1w.-llllli....,u ,-ari.bIe-
Dom.ti<::ingincu..t!>eirorigiD-S"&llIrallualinccaoftheCllckoo. 
oa"",h, and paruitic ben ~81a~makilllf ""t._IIi.-.bee, iu 
oell-makiuginltinct_Dllllcultlll!lODIMtbeor}'ot'the Natlln.1 
&1eetioo ofinatincce-Neul.er or Iterilto I~mmary. 

TIlE IJIlbjoct. of instinct might have been worked into the 
pnwiollil chapters; but I have thought that it would be 
more con\'enicllt to tree.t the 8ubject aeparately, espe
cially RII 80 wonderful an in.stinct 18 that of tll6 hh'j). 
bee making itll ~Ia will probsbly have occurred to 
many readors, lUI a difficulty iILinoiont to overthrow my 
whole thoory. l lilUlit premiso, Ihat 1 have nothillg to 
do with the origin of the )lrimary menta] powers, llul 
more than I hal'c with that or life itself. We are COD
cerned owy with the diversitica of instinct and of the 
other mental ql1alitice of animrua within tbe same da88. 

1 will 110t attempt any definition of instinct. I t would 
be eM)' to show that /lCl'erol distinct mental actiOUl are 
commonlyembmocd bythil term; but every one under
staude what is meant, when it is aa.id that instinct impels 
tlu~ euckoo to mib"fll.te and to Iny her fgb'li in other birds' 
Ill.'llt& An action, which wo oUr&elvCj should require 
experience to enable 118 to Ik!rfonn, when jk!rfonned by 
an animal, more especially by a ycry young one, without 
auy experience, and ",hen perl'onncd by many indh·i
duals in the amo '"'yo ... ·ithout their knov.;ng for what 
purJlolie it is performed, is UIU&lly said to be instinctive. 
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But I coo.ld !how that QOIlfI of tlM'tle characters of 
itutinct. are uW'"Cr8ll.l. A little d~, .. Pierre Huber 
e.J:IJrtlIIeII it, or jlXib'lUent or rM8On, ofteD COWet into 
play, 6n:u in animals '"ery low in the ICale of uature. 

.fnxlerick Cu,"ier and IJelcrnJ (If the older mClaph)
&icialls have OOllllNlred instinct wiul habit. 'fhi. eom
INlriiJOll gin., L think, a remurkably lIocuntte Ilotion of 
tllO !'mIlle of mind under which all iust1nctil"e action is 
performoo, but not of its orib..m. llow uncollllcioualy 
many Iw..itual actions are perfonlloo, indeed not. rarely 
in direct opposition to our oonacioul _ill! yet they may 
be m0di6ed by the will. or reuon. I1.hits euil y beoome 
UIIOciawd with other habits, and ... itll ~rt&iu lleriods of 
time and ltatel of the body. When once ~uirt'd, they 
often remain constant throughout life. Se\"Cral other 
poinu or I'1.'.IICmblauce between instincts and habia could 
be pointc<i out. AI ill l'ellelltillg " wd)·known BOng. 80 
in iUIIUIICt8, one action folloll8 lillother by 0. IIOrt of 
rhythm; if II pCI'SOU be interrupted ill II BOng, or in 
repeating anything by rote. he it ~,'~nerally forced to go 
bac.k to reoo,·er the habitual train or thought: 110 P. 
Huber rouud it 1raa with a eateq.iJJar. which make. a 
,"ery oomplicated bammoek; for it be look a caterpillar 
1\"bkb had OOtnpl{'ted ill! hammock up to, .y. the llixth 
~ 0( oonstructioo, and IlUt it into a hammock com· 
pleted up only to the thinllIta!."l\ the caterpillar Birnply 
r&llCrranned the fourth, firth, and sixth ItAge8 of oon· 
atnictioo. If. however. a caterpillAr 1\"ere taken out of 
a hammock Inada up. for illlllancc. to the thinl slage, 
and weN J)ut into one finished up to tho 6ixth Htllge, 80 
that much of ita work W8H already (lono for it, far fTOm 
fueling tho benefit of thia, it 1I"IIa much embe.rrasecd, and, 
in order to oomJllete ita hammock, aeeuu!d forced to 
Ht.art!rom the third stage.1\"bere it had len oW. and thua 
tried to OOlDplete the aIre.dy 6.u.iabed 'tfOI"k. 
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H we 8Uppoeo any habituru actiOIl to become inhe
rited-and J think it can be shoWD that thill does 
801Ue(iuwlI happe'l-then the resemblance between what 
originally was a habit and au i.n~tinct l)O(.'omt!JII 10 cloee 
8ii not 10 be distiubruiBhecl If i.\[OMrt, instead of playing 
the pianoforte at three yool"!! old with wonderfully li ttle 
I)racticc. had played !I tunc with llO pnlctice lit all, he 
might truly be said to huye done 110 in8tincti\·ciy. But 
it would be the 111M 8('rious error 10 8UI)11OIC that the 
grooter number of instincU! ha\'e bee" acquircd by habit 
in one geu('I"81ioll, and then lraruinulU<d by inheritance 
to 8\lC('('('(Iillg generatiora. It can be clearly shown that 
the mOtlt wonderful iuslinct.8 wiLh wludl we are ac
qUftinted, namely, thole of the binl"boo and of many 
ants, could not pOlllibly ha\'e been thUil acquil"\."«l 

It will be unh'cl"IIlllly admitted thnt illijtiuctIJ are 
lUI important IUJ corporeal structure for tIle wclflU"O 
of clich 81)(lCi~ IInder iU! )lrcscnt conditions of life
Uuder chnngcd oouditiou.s of life, it is at I(,Mt possible 
that slight modifications of instinct mig'ht be profitablo 
to a IlIJOcice; and if it call be shown that iWllin<-UI do 
l'8rye\'er 80 little, then I call 800 no difficu.lty in lUituml 
..,)('Ction ))re8e.n"ing and continua.lly accumulating YaM" 
atinllil of instinct to any extent that Ulay be profitable. 
It is t1111B. lUI J beliel'e, that aU the W()6t complex and 
wonderful illlltinCUI have originated. As modificatiOJl8 
of ool"jlOl"\.'6llltruclure arise from, "lid are incl"(.'8ij(!(} by, 
100 or habit, and arc dilUi..u..ished or JOtIt by disu>!(!, 80 I do 
lIot dOUbt it lme been wi th msliuct.& nut J belinc that 
the eIl'L'Cb1 of 11IIbit !Ire of quite slioordiuat{l importuuce 
to tho efli.'C1il of the naturol selection of "hilt may be 
calleda(.'(' identll l "lIriatiOllS of illlltincUlj-that is of vari .. 
a tiOlli Ilrodu('cd by the I18me Unk1l0\lll caUSCil which P"' 
duce slightdevmtiona of bodily structure, 

Xo COIllI)11.'X iwtinctcan JlotlSibly be IIMUced through 
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natural seloction, exocllt by the slow lind gradual accu
mulation of numerous, slight., yet profitable, ,'ariations. 
lIence, as in the case of corporeal structUI'('S, we ought 
to find ill nature, not tho aetual tmJlijitional gmdlltiollil 
by whicll each C'Omplex instinct has been acquired-for 
these could be found only in the lineal anC€8tol'll of eaeh 
speeies-but we ought to find in the collateral lines of 
descent .some evidence of such gradatiollil; or we ought 
at least to be able to show that gradations of .some kind 
are possible; aud this we certainly can do. I ha,·e 
been 8urpri&ed to find, maki.ng allowance for the Lnstillcts 
of animalii having boon but little obseryed except in 
Europe and North America, and for no instinct being 
knowll amongst extinct species, how ,'ery generally gra
datiolll!, letuling to the m08t complex instincts, can be 
disoo,·ered. 'lhe canOIl of "Natura non fseit saltum" 
applies with IIlmoat equal force to instincts as to bodily 
organs. ChaugeB of instinct may.sometimes be facili
tated by the samo species ha"ing different instinct.'! at 
different periods of life, or lit different seasons of the 
yellr, or when Ilillced lUlder different circumstances, &0.; 
ill which case either one or the other instinct might 
be presened by IlIItural selcctiou. And such instances 
of di,"ersity of instinct in the same species can be shown 
to occur in nature. 

Again as in the case of corporeal structure, aud con
formably with my theory, the instinct of each species .is 
good for itBelf. but has no\'or, Ill! far as we can judge, 
boon produced for the exciuaive good of others. One of 
tile strongest instances of au animal apparently per
forming an action for the .sole good of another, with 
which 1 am acquaillted, iii that of aphides volulltarily 
yielding their swc«. excretion to ants; that they do so 
yoluntarily, the following facta show. I removed nil the 
ante from a group of about a dozen aphides on a dock-
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plant, ftnd prevented their attendance during 8e"eral 
bO\lf'il. Aher tbis int('J"nl, ] felt iIUI"(l that the aphidet 
would want to excrete, 1 watched them for 80me time 
through a len.8, but not ODe excreted; 1 then ticklOO 
And stroked them with a hair in the llame Illnnner, 8lI 
well fIJI J ('Ou1d, 88 the lints do with their ant('nnru; bn t 
not ouo eX('r('l(!(L Afierwarda l Bllow(!(i an nnt tovwt 
tllNll, and it illlllJediatcly seemed, by its c.-ag('r way of 
running about, to be well aware what a rich flock it had 
diiwoh:r..."'ll; it then begall to I)IAY with ilil antennro on 
the abdomen first of Olle al)hiiI and then of anotllcr; 
and each aplti8, at! 80011 as it felt tho ftDtelllllr, imIne
diatdy lifted up iu abdomen and exere\Cd a limpid 
drop of S'II'eel juice. which W88 eagerly dc\"Oured by the 
ant, L"ell the quite young aphided behan'd ill tIlls 
manner, showing that the action Will inltiuctive, aud 
not tho 1'Cf!ult of expericUl:e, But fI3 tho excretion is 
extl'{·I1I(,\y viscid, it is JlroLnbly a C(llll'enicnoo to the 
aphides to have it removed; flud therefore probably the 
"phid(-e do not in>ltincth·ely excrel.e for tI10 IIOle good of 
the ants.. Although I do lIot belim'o tiUlt any animal in 
t ho world perfonl18 fill action for tJw ucluil'o good of 
aOOlher of a di.itillct species, yet each spceie. triet to 
take ad\"Qntage of the iustlnclil of othen, fIJIl'6('h taketl 
adl"8lIt8b"t"l of tho ~'eakec bodily structure of other&. So 
again, ill 80me fellt' C&IIeiIt certain inatineu cannot be 
oon;;idcrcd IlIl RUeollltely perfect; but 88 details on thia 
and other Ilich poi.nu ace not indispelll8blc. they may 
be horo JlIlSolCd Ol'er, 

As 801110 degree of variation in instinct.a under & 

hto of IIIIture, and tho inheritanoo of sw:h variation!!, 
arc indiJ>llCllsnhlo for the action of Il4tllraJ selCdion, IlIl 
many instauce1I 811 possible ought to have beeu here 
gi"(,u ; out. want of 8p&C6 llre"ell13 me, L ca.u only 
1to8IW.'rt, that illtltinc.'lIl cerlainJy do nly-for instance, 
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the migratory iDBlin<.-t, both in tllent lind direclion. 
and in iu total lto!I& So it is v.ith the IlColU of bird.!, 
whieh "lIry IlQrtly in dependence on the Ioitllations 
ehoacn, and on lhe natnre and temperature of the 
eountry inhabited. but often from ('81~ wholly IW' 

knOll'll to IIlI: Audubon hal! 6';,'en &Clem! I1'lIIarkllble 
C88('8 of dift"e~l~ in neilu of tbe MillO .!!llCCieil ill the 
northern aud 8Outhf'm United State& .FCQr of any 
JlRrtieu1ar enemy is certainly an iu.stincth·c quality, a8 
may be 8eCll in lletltlillg birds, Ihough it ifIlt~llb<1h{>llC'd 
by CJ:IJericllee, IIlId by the sight of fear of the Mille 
en(>my in otber luumala. But fear of IUIIIl is slowly 
acquired. &II 1 ha,-e elJe"'bere shown, by nU;QU8 animals 
inhabiting d_rt i..laod!!; and "'0 may lee an ~Ianc<' 
of this, c,'en in England. in the greet;:r ... ildne&l of 
all our large bini!! than of our IIlIIall bir<h; for the 
large binb lun'(> \.N..'(:n most pef8e('ul(O(i by man. We 
lIlay wfdy nttributo the greater williul'j:Ig of OIl! large 
birds to Uu; C/UlSO ; for in wllnhllbited i..lands largo 
binI. are not more fl'flnul than IilUIIll; lind the magpie, 
80 'III'lU)' in England, i! tame in Xo"'''''y, as iii the 
hooded crow in Eg)llL 

That the generaldiaJlO8ition of indi")dualsof the 8&Dle 
lIllCCies. born in a 8tate of nature, is tltremcly din~n!ified. 
can be shown by " multitude of foct&. &·,'eral ca&efI 

alllO, oou1d be gil-en, of OCC1iIrional aud IUlIUgo habits iu 
certain speciee, wbich might, if ad" 8.nlllb"OOlliI to the 
species. gh'e rise, through ootnrai 8electiou, to quite new 
iUi!tinct& BuL I aUl well all"are that tltC'eO g~ ll('ralllh\te

mcnu, without f3CUI gi,'en ill delail, Ofto produce bllt a 
feeble effect on the n:'8der'& mind. 1 cau only repeat my 
UlW1I.noe, that 1 do uot sJ-.k without good e''i<leuce.. 

The l)()II!Iibility, or eveu IlrobRbility, of inherited 
variatioll/J of in!tin('\ in a elMe of nnture will be 
strengthened by briefly colll!idering'lI f\lw CMCII uuder 
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dome!<timlion. We shall thus al80 be enabled to IlOO 

the l'1'I'])O('tive parts which habit and the selection of 80-

called ~idf'llIal yariatiolL'! luwe Illaycd in modifying 
Ihf' mental qua.lities of ol1r domestic anillll1is. A nnmber 
of ('uriouil and authentic illlltancee oould be gh'cn of 
the inheritance of all shadCII of disposition and tastes, 
and likc"'iso of tho oddCllt tricks, naaociated with certain 
fmmes of mind or periods of time, But let lia look to 
the fElmiliar case of the !I6,'cml breeds of dogs: it 
cannot be doubted that young pointers (1 htn'e rnY1K'1f 
seen a striking inlltauoo) will 80metimCll point and e,'cn 
bock ollier dogs the 1"('ry first time that they are taken 
out j rctrie\ing is certainly in $Orne degree inherited by 
retrievers; and a tendency to run round, inlltood of at, 
a flock or elicel)' by sbephenl-doga l cannot 800 that 
tbCllO 8Ctioue, l)Crfonned without experienco by the 
young, and iu nenrly the samo mailller by each iudi. 
vidual, perfonned with eager delight by each brood, and 
without tlle ond being kllown,-for tho young poiuter 
call no more know that be points to aid his master, 
than the white butterfly knoll"s why she laya hcr eggtl 
011 the lear of the cabbage,_I cannot IlOO that these 
actionll differ esaentially rrom true illstiuct& If we 
, .. ere to 800 olle kind of wolr, when young and witllOut 
Iny trninillg, lI!I 800n 88 it acenled ita prey, staoo motiOIl
le8iI like a statue, and then slowly emwl rorwanl with II. 

lJC('uliar gait; and aoother kind of wolf ruahing round, 
instead of at, a. henl or deer, alld dri,illg them to a 
di.!lallt point, we should assuredly call thOllO actioll! in
Itillctivc. Domcatie instincts, as they may be called, 
are certninly f(lr le88 fixed or invariablo thnn n(ltuml 
inatinrts j but tileY have been acted 011 by fur lC88 rigor
ou, ael<.>elion, and ha,'e boon trnnamittcd for an inoom
IlIlmbly ,horter period, under lC88fixod conditions or life. 

llow III:rongly thCtle dom06lie inatincta, habits, and dii!-
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positiolls are inherited, Ilnd bow curionsly they become 
mingled, is well shown when different breeds of dogs are 
crossed Thus it is known that a CI'088 \lith It hull-dog 
has afiected for mllny genemtioTUI tbe collrage and obsti· 
nacy of greyhounds; and a cross with a greyhound JUtS 

gi,'cn to a whole family of s!Jephcrd-<iogs It. tendency to 
hunt hares. These domestic instincts, wlleu thus tested 
by cfO!I8ing, resemble Ull.tuml instincts, which in a like 
manner become cllrio\1sly blended together, And for a 
long period exhibit traces of the instinct.'! of either 
porent: for example, Le Roy deecribe8 flo dog, wlwso 
groot-grandfather was 0. woif, and thia dog 81lowed a 
traoo of its wild porcntage only in OliO way, by not 
coming in 8 straight line to his master when called. 

Domestic instincts are IIOmetimes spoken of lUI IlCtioTl!l 
which !un-o become inherited solely from long-continued 
and COIUJlUlsory habit, but tills, I think, is 1I0t t"16. 
No ono would ever have thought of teaehing, or pro
bably oould h.ave tlIught, the tumbler-]Jigeon to tumble,
an action wb.ich, as 1 hAve witneesed, is perfonned by 
yOlUIg birds, tbai have never &een II. pigeon tumble. 
We may believe thatsomo one pigeon showed a slight ten
dency to this strange habit, and that the long-continuoo 
IJClection of the best individuals in 8\lceessive genemt ion~ 

made tumblers what they now are; and llcnr Glasgow 
thero are house-tumhlOl'8, as I hear froID Mr. Brent, 
which cannot fly eighteen inches high witbout going 
head over heels. It way be doubted whether any ono 
would have thought of training a dog to point, had lIot 
some one dog naturally sho"I\'II. a tendency ill this line j 
and uris ill knowJl occasionally to happen, as J once 
eaw in a. pure terrier. When the first tendency was 
once displayed, methodical IJClection and the inherited 
effects of compulsory training in each 8\lCCCS6ive gene
ration would 8000 oolDplete the "Il"()1"K j and unconacioua 
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1II:I('('tioo ill fltill at work, 88 each man trice to procure, 
.... ithout intmding to impro.e the breed, dogs ww('h will 
stand 'UK! hunt beet. On the other hand, habit. alone 
in /lOme ('tJI(I:I has mIliced; no animal ill more difficult 
to tame tiUUI the yOImg of the wild rabbit; Iffircely 
an~' Animal is tnnwr than the young of tho tame Nlbbit; 
but 1 do IIOt rmppoao that domc.tic rf\bbits hnve ever 
OOen selected for tamcue!II; Ilnd 1 )lrt'8tlrue thnt we 
must attribute the woole of the inheritb:1 change from 
extreme wildnOM to extreme tAmcneM, limply to habit 
and long-rontinued dOlle ronfinem('nt. 

Natura' in8linc~ are 106t under dOlnCffti<'fltion: Il re
markable ill!tanM of thia ia eeen ill thoee breeds of 
(owls which "cry rarely or nC\'er beoome ,; broody," 
that is. nover willi to sit OIl their CW& f'amiliarity 
alone preTcnl.8 our l!eeing how UlliTcl'llftlly And Jargt'ly 
the miude or our domestic animal, have been modilled 
by domestication. It i8 _reely poMibJe to doubt lha' 
tll(l lovo of mnn hlUJ iJecomo instinctive in the dog. AU 
wolvel!, (OX~ jackals, and 8pCCies of the CIlt gelll18, when 
kept tame, are moet eRger \0 attack llOUltry, IIheep, aud 
pigs j and t1Lis tendency hall been (olllld in('llrable in 
dogs whieh luwo been brought home all puppiet from 
countri~ Inch all 'fierra del Fuego and AUSllllolill, where 
the ."IIP do not keeJ) lhe86 oome8tic animm 1I0w 
rarely, on tbe other hand. do our civilil!ed ~ eTCh 

.. hen quite yatmg, require to be tan.:,nil& not to Attack 
poultry, sheep, .nd pigs! No doubt they oceasiooally 
do make an I\ttack, and are theu beaten j and if I\ot 

cUr('(I, they flre deiltroyed; flO thllt habit, with 1IOID6 

d~rre of &election, hill! prob&bly ooncurr«1 in ch'ililling 
by inheritance our dogs. On tho other Mild, YOllng 
chicken8 Juwe 10&t, wholly by habi" that fear of t110 dog 
aDd cat whieh DO doubt Wall originally innincti,'e in 
them, in the .uno lfUy as it is 10 J)lainl,. ilUtinctiv6 in 
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young pll(!RsnntB, though reared under a hen. It is not 
tlmt chickens lU1\'c 10lrt. all fcar, but fear ouly of dogs 
and eats, (or if the hen ginlfl the danger-chucklc, they 
will nUl (more eIIpecinlly youug turkeys) from under 
he r, and CQlleefll thcmselve£! in the surrounding grtUIII or 
thickets j and tbis is evidently dOlle (or the instinetivc 
purpose of allowing. as we see in wild grouud-birds, their 
motller to flyaway. But this insunct retained by our 
chickens has become U!lel_ under domestication, for 
the mother-hen lwJ alm08t. lost by disuae the power of 
flight. 

lIenee, we may C(mChlJe, that domestic instincts have 
been acquired and natural instincts ha\'c been lost partly 
by habit, Ilnd portly by man selecting and accumulating 
during 8UOOO!I!h'c generations, peculiar menial habits 
and actions, which at first appeared from what we mllst 
ill our ignorance call all accident. In !!Orne case8 eorn
plllsory habit alone has auffieed 10 produce lIuch inhe
rited mental changes; iu oilier cases compulsory lUlbit 
hM done nothing, and all has been the result of selec
tion, pursued both methodically and 1II1COlllleiOIlSiy; but 
in m08t cases, probably, habit and selection have ncled 
together. 

We shall, perhap6. best understand how instincts in a 
state of nature IUlye becomc modified by selection, by 
conaidering a few eaacs. I will select ouly three, out of 
the seyernl which I shall have to dillCu88 in my future 
work,-namcly. the instinct which leads the cuckoo to 
lay her I'ggl! in oilicr birds' nests; the s1a,'e-mnking 
instinct of certain Bnts; and Ihe comb-making I)()wer of 
the hive-bee: these two latter instincts ha,'e generally, 
and m08t justly, been mnked by naturolists as the most 
wonderful of all known instincts. 

It is DOW commonly admitted that the more imme
diate and final cause of the cuckoo's instinct is, that 
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she lays her ~ not daily, but at intc"VlilI of t'KO or 
throe days; 110 tImt, if she were to make her OWII ncst 
and !!it on her own eggs, tbolle fi""t laid \\'ould iun"e 
to be lcn for 801M time wlillcnbate<~ or there would be 
~ and young bil'(ilI of diffcrent nges in tho 8Illlle ncst. 
If this were tho Cn.&'!, the pl'OCCfJ8 of laying lind Imtcbing 
might be incoll\'cniently long, more cspe.:.·inlly lUI she 
has to migt'l\te at n "cry early I)(!riod; and the first 
ImtehNl YOllllR would probably haWl to be f('(l by the 
mnle alonc. Dut the American cuckoo is ill thia pre
di('8mcnt; for she makes her OWII ne.ot all(l has C'fgII 

and young suC«'tfii"dy hatched, all nt the 8Ilme tjme. 
It haa been IlSiICrted that the Ameri<.-fln cuckoo Ol'ea. 

sionally lays her ~ ill other bird!!' nests; but I bear 
011 the hi~h authority of D r. Brewer, tImt tltis ill a mis
lake. K everthcless, 1 could give IMwersl illstall~ of 
"arions birds which Imve been known OC('IUlionnlly to 
lay t h('ir eggs in otl lcr birds' nests. Now let liS sUI}
pose t hllt the ancient progenitor of Oll r ]~uropeall 

cuckoo had the habits of the Amcrican ('lIckoo; bnt 
that ()('('ft8ionally she laid an egg ill lIuotll(~r bird's 
nest, H the old bird profited by tIli8 oceasional habit, 
or if thf\ young were made more vigorom by nd\1lUtage 
ha';ng been taken or the mistaken matenlaJ inrtillct or 
another hird. than by their own motIlI"r's care, enCllm
berOO. 8lI lIhe can hardly fail to be by baving C{!g8 and 
young or different agt'8 at t he fl8.me time; then the old 
binb or the fOiltered young would gain an Ild,·aulnge. 
And anal~ would ICftd me to believe, tlmt the young 
thus reared woult! be I~pt to follow by inheritance the 
OI'ClU!ional and nhcl'l'(\nt habit of their mother, and ill 
Wf'ir tum wonld be apt to lay their eggs ill other birds' 
nl'Olti!, and t hus be BuceetlSful ill I"Cflriug their young, 
By fl continued pl'OC<'88 of this natuh', I bcli('l"c that the 
.range iIUtiuct of our cllckoo could be, Iud haa been, 
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generated. I may n<M that, according to Dr. Groy 
and to lOme other obilencrs, tho }~urol)Cftn cuckoo haa 
not. utterly iOld. all maternal 10\'0 and care (or her own 
offspring. 

The OCC8!Iional habit of birds laying their eggs ill 
other hirda' 11csta, either of tho samo or of a dininct 
e:peei('$, is 1I0t "cry Ullcommon with tho Gnlliuaccro; 
and thiB perhaps explaius the origin of a singular 
instinct i.n the allied group of oatricbes. For Be'-eml 
hen 06trichce, at least in the C8IJ6 of the Amcrico.n 
spcciee, unito aud lay first a few eggs ill ono ne;rt. and 
then in another j and these are hatched by the males. 
'fhis instinct may probobly bo accounted for by tho fact 
of the hells laying a large number of eggs; but, lUI in 
the crute of the cuckoo. at inten-alll of t ... ·o or three day!!. 
Thii instinct, bowel'cr. of the American oelrich hna not 
811 yet bec.>u perfected; for 8 surpriKillg Ilumber of eggs 
lie 8trewed O,'or t)IO plaill9, 80 tlmt in ona day's hunting 
I picked lip 110 lCl!i than twcuty l08t and wasted eggs. 

Uany bees are j'lRmsitic, and always lay tllcir eggs in 
the 0($18 of bee;i of otJlCr kind& Tbis ca.;;e is more re
markable than that of the cuckoo; for these beet! hlwe 
!lot only their iustillcta bllt their structure modified ill 
acoordnnco with their pamsitie llnbils; for they do 1I0t 

poeiIC8iI tho poUcn-collocting 81)po.rntUll which wOlilcl be 
IlCCCflS8ry it !.bey had to store food for their own yonng. 
SoUle I!IJeCiea, likewi8O, of Sphcgidru (wasp.like inse<:ta) 
are parnsitie 00 other special; and M. Fabre bas latcly 
Iiliowli good reo.soD for belie"wg that. although the 
~·o.chytCl! nigra gCllcmlly Illaketl its own burrow und 
stores it with j)ft.rnlyecd prey for ita OW11 lan'll! to feed 
011, yet that whell tills insect fiuw. R burrow o.lrcody 
made and stored by another spha, it takes ad,-antage 
of the l)ri%C, IUld beoomC8 for tho occasion parasitic. In 
tlill! case, as with tho BliJlpoeed C8IIO of the cuckoo, 1 can 
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800 no difliculty ill uatuml &election making an occo.
Hioual habit penofloent, if of ad,·allt8g0 to the species, 
aod if tho iU&eCt whose nest alld Htorro food IU"e thUll 
felollioUilly "I)proprinted, be not thUll extenninated. 

Slat'e-makil19 illltjnct.-ThiH remarkable inst inct was 
first dillcovered in tho Formica (Polyorges) rufCf!CeUB 
by lliorro Huber, a better obsern"Jr oven than hill (.'ole
bmte<! father. 'fws ant ill absolutely del)(lndent 011 its 
alan,. j without tbeir aid, the species 'ft·ould certainly 
become extinct in a Hingle year. The lualE,. and fertile 
femnll'fl do no work. The worken or SU!rile females, 
though m08t eno'l.-etic aud COUragt'OUIl io Cfll)turiug: 
sla,·f'I., do 110 other work. They nre incapable of 
making their Ol'"ll. nesb!, or of fceding their Ollfll 

Inrvre. Wlu:'U the old neat iii found inconvenient, aod 
tiley hllve to mib"rtl.te. i\ is the altlVe!I which detcOllinc 
the mignltioll, nnd ACtually carry their Illastel'!l in their 
.;a1l·S. So uuerly helpless are tho masters, tlUlt when 
Huber shut UI) thirty of them without a sla,·e, but with 
plenty or the food which they liko best, aud witJl their 
lan·1ll aud pupe to Htimulate them to work. thcy did 
oothing; they oould not c,·en feed tJlemsein'!8, nnd 
many perislwd or hunger. Huber tl}('ll introduced Ii 

single slave (F. fll!!C8). and she instantly act to work. 
fed and tan!(i the suni,·ol'!l; mado aorne eclIlI and 
tended the lIme, lind trot all to right&. What Cflll be 
more extraonlinary than these well-flSCCrtflinoo facta? 
H we had not k-uown or any other slan:--mllking IIUt, it 
"'0111(1 luwe been hopelCSII to luwe i!.JlOCulated IlOw 80 
wonderful all instinct could IUlYe been l)Qrfccted. 

FonlliCl~ sanguinea was likewise fintt disoo,·cl\,d by 
P. llnber to be a S!al·e-IUOking ant. Tbw Hpe .... ies is 
found ill the 80uthem parts of Engillud, lind itll hobiLt 
bare been attended to by Mr. }~. Smith, of tho Uritish 
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Museum, to whom I am lIlueh indebted for infOrlllutioll 
on this und other subj<"!Cis. Although f\111)# misting to 
the statements of Huber !Jml ]l,[r. Smith, I tried to 
flpprooch the subject in a sceptical fmnlo of mind, as 
allY 0110 lIlay well be excused for doubting tllO tnlth of 
110 extmordinary and odious an instillct as that of 
making slaves. HCllco T will giyo the obscrvutions which 
1 luwe myself made, ill !!Ollie little detail. T opened 
fuurteen nests ofP. !!Il.ngWnca, and fmUld 1\ fow slaves ill 
all. i\Jalcs ami fertile felllaiea of the slave-spccies are 
fuund ouly in their own proper communities, and hl\\'o 
liover boon olJscnoed in the uests of F. !!Il.ngu.inea. Tho 
sl[wes are black aud not above hulf the size of their red 
masters, 80 t1mt the contrast in their appeamnoo is ,'cry 
great. Whell the nest is slightly disturbed, the sla,'es 
occasionally come out, and like their master!! are milch 
agitated and defend tho llest: wlleu tllO nest is IIInch 
di~turbed and the larval and pupre Rre exposed, the 
slaves work energetically with their masters in carrying 
thcm away to a place of sufety, Helice, it is clear, 
that tlle slavCiI feel quite at home. During tIle months 
of June and July, on tJtre() 8llCCC8l;ive years, T havo 
w(ltched for many hours 8Cvero.l IICSts in SUIT('Y illld 
Sussex, and nc,'cr snw a slave either leave or cntcr 
n nest. As, during thcso Inonths, tbe ShWC8 urc very 
fe"' illllllmber, 1 thought that tlley might behuvediffcr
ently whl'!11 lIIore llUIIICroUil; but lli, Smith infonns me 
that he has watched tho ncsu at yarioUil llOurs during 
May, JUlie uutl August, both in Surrey and llalllpahire, 
and hll.!l never sccn t]IO slavcs, though lJrC8Cllt illiurgo 
llumbers ill August, cilllCf len,'e or enter tho nest. 
Hence he considers tllcm II.!I strictly houschold sluvcs. 
'I'he masters, 011 the olher lland, lIlay be constantly 
II()CII bringing ill mnterials for tho lIcst, and food of all 
kinds. During tllo IJJ"eSCllt yenr, howeY(~r, ill the month 
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or July, J eu,me acl'OS8 a community with nn unusually 
large stock orsLn,"es, and Iob8em!(1 n rcw 81av08 mingled 
with their mnstetll lea\·jug tho nest.,alld marching along 
the 88me rood to a tall Scotch-lir-tree, twenty-live yanl!! 
distant, which thcynsccnded togctller, probably in search 
ofnphidee or cocei According to rTuix>r, WllO had amplo 
opporilmitiee ror observation, ill SII'ih:crlalld the 8Ia"('!j 
habitually work with tlleir mastetll in mIlking tllC noo, 
lind they nlollO 01)('11 nnd c108(l tho doors ill tho lUoming 
Blld e,'ening j and, (IS Huoc>r expressly stat('@, their 
principlil office is to search ror flphid(!8. 'I'his differ
('1100 in the usual Imbits or the mastel'll and IIltWeti 
in th(' two countries. probo.bly depends merely 011 the 
slaH" being captured in greater numbers in Swih;erland 
than ill Englal\(l. 

Ono day I rorbumtely chanced to witncss a migration 
rrom ono ncst to another, and it \\11.11 a mOlit intereeting 
spoctaclo to behold the maste1'8 carefully C'Ilrrying, as 
H uber hili! derocribcd, their ~lan!8 in tllcir jaws. AlIOther 
day Illy attention WM struck by about a IICOre or tho 
IIlave-makers haunting tho 881110 IIpot, and e\·jdelltly 1I0t 
in IJCBreh or rood j thoy approached and were vigorously 
",pulsed by an independent commllllity or tllO 8)1\\'0 

lIjX"Cics ( F. rllsea) j 80ffictimes lUI many 1\8 three or tbcsc 
anti! clinging to the legs or the s1a,'e-making :F. alIl
guinea. Tho latter ruthlessly killed their small 0l)~ 
nelll8, and earned thcir dead bodies 8!1 rood to their 
n<'!!l, twenty-uino yanl3 distant; but they were pre
wonted rrom getting any pnpro to rear as slaycs. I 
tilell dug up 0. small rmred of tho 1)111)(1) of 1~. fnsctl. 
froll\ 1I1l0lher nest, alld put them down on I\. oorc IIpot 
IlMir Ihe phlro of combat; they were eAgerly 8('i:r.ed, 
and earried ofT by the tyrants, who perhAps rancied 
tiUlI, after all, they had been ,'jctoriolls in their lAte 
comOOt. 
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At tilO same time I laid on the S!IJlHl lilace 0. small 
parcel of the pupw of Rnother s:peciCl!, :F. flam, with a 
fow of these little yellow anti'! stil l clinging to the £mg
menta of tIle nest. This species is sometimes, though 
rorciy, made into man$, as Iw been described by Mr. 
Smith. Although flO slltall a SI)(lCiCl!, it is ,'cry COUT

agooW:!, and I hM'O 80en it ferociously attack other ants. 
In one instance 1 found to my surprise an illdepelldent 
comlllWlity of F. /lux" under a stone bencntb 0. 

nest of tho slave-making F. 8Illlguiuoo; and when I 
had accidentally disturbed both nests, tIle little ants 
attacked their big neighbours with surprising oourngt'. 
Now 1 WIUI curious to I\SC('rtnin whether F. BilllgtWletl. 

could distinguish the l)llpro of F. fUBCa, which they 
habitually make iuto alavCI!, from those of the little and 
fllTiolls F. fln\'!\, which they rarely capture, and it was 
evident that they did at once distinguish them: for we 
ruwe seen that thoy CIl~rly flnd instantly seized tho 
pupro of F. fusea., whereas ther wore much terrified 
when ther came RCro&I! the pupro, or eYl~n the earth 
from tllO nest of F. f1ava, Bnd quickly ron away; but in 
about a quarter of an hour, shortly after all the little 
yellow RUts had crowled away, tlley took heart and car
ried olf the pupIC. 

Que evening I visited another COllllDlUuty of F. III!.n
guinea, and found a number of tlleBO ants entering their 
nei>t, carrying the dcud bodies of F. f\llJCR (showing that 
it was not a migration) and numerous pupre. I trnced 
the returning file burthened with booty, for about forty 
yards, to fI. very thick clump of heath, II'hcllce I saw tho 
last indi\'idual of }~. snuguinea emerge, carrying a llUpa; 
but I WIl8 not able to fiml the desolated nest in tlle 
tllick hoath. 'fhe llC8t, however, must have been close 
at hand, for two or three inw\'idua!s of F. {U8Ca were 
nlshing about in the greatest agitation, and one was 
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perched motionlCM with ita own pupa in ita mouth OD 
the toll of a IIprny of heath over itlJ "waged home. 

Such are the foota, though they did not. need confirma
tion by me, in regard to the wonderful iturtinct. of 
making sla,·C8. Let it be ohBened what /I. contrast tlle 
instinctivo hnbits of F. sanguilloo presellt. with th()8(> of 
tile ~'. n1feecells. Tho lntter dOCll not build it.s own nest, 
dOOll not detennino itlJ own migmtiOIlS, does not collect 
food for itself or its young, and ffinMt oven feed 
itself: it ill n\xlolutely dependent 011 its lIumeroulI slnn·s. 
Fonnica Ilfmguilloo, on ille other band, JlO88C88C8 milch 
fewer sla,~ Ind in the early IMut of tile summer ex
tremely few. The masters detennine wben and where 
a new nest shall be formed. and wben they migmte, the 
mastel1l eany the slaves. Bolh in Swiuerlnnd and 
Englnll(l tho slnVCf!: seem to hal'e the exdugi"e care of 
tllO lan're, and lho maslers alono go on sln"c-mnkillg 
expeditions. In Switzerland tho sl(ll'Cfl and mnstef'8 
work together, mnk-ing nnd bringing mutenllis for the 
nCf!:t: both, but chiefly the slan!8, tend, nnd milk as it 
may be called, their aphides; and thUll both rolled food 
for tho l"ommllllity. In Englund tile masWI1I 11.10110 
lllillAlIy leave the nest to collect building IIlawrinlll and 
rood ror Ulelnaelvcs, theu IIlnvCflAnd lame. So tlmt the 
masters in tlUs OOUlltry receive milch ICM eervioo from 
UlCir slaW!!! than they do in Switzerland. 

Dy whnt steJlll Ule inKtinct or .. ~. 88nguinca originated 
I will not llretcnd to OOUjoctllrc. Bnt as ants. which are 
1I0t 8Inl"c-makers, will, as 1 lune eeen, C(lrry ofT pupre of 
other IIpocies, ir scnttered ncar their nests., it ia )lOSSiblo 
tillit Jlupro origintlily stored III! food might become de
"doped ; And the anta thus uninwntionally renred would 
then rollow tlleu proper itlStineUJ, and do what work 
tlley oould. If Oldr jlre8euee JlrQ"oo ll/j('fu) to tho 
spcciCil which had scized them-if it were more adyan-
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t8.,"<'01I8 to t1lis 8JX'<' ies to eapture workers than to lIfO
erente thrln-the hnbit of oollect ing pupre origin8lly for 
food might by natural selection be stn'ugthened and 
rendf'rro pennaneut for the ,-cry diffcn'Dt purl'08e of 
raigiug lila\'(. "lIeu the iUJ;tillct WIUI once ncquired, 
if Cilrried out to Ilmudl less extent e,'cn than in our 
UritishE'. sanguium, which, lUI wo lUl."c IlCCn, is less 
aided lIy itll s1a'l'e8 tha n the same species in Switurland. 
I can 8('6 no difficulty in natural 8e1cct.ion increaaing and 
modifying the iustinet-alwaYB fJUJlPosing etl<.'h modifi
catioll to be of IlSC to the species-until au nut was 
forule(1 AI! abjectly dependent 011 iliJ s1a,'ee fUI is the 
Fonnies rufeeeell& 

Cell-making in,~jnct of llu IIi IJeoBu ,-I will not here 
('nter on minute detllili on tllia Bubject, but will merely 
w,'e an outline or t1leronciu;rion8 atwllich Ilun'earrin~d, 

lie mU:Jt be a dull man who can eXAmine the exquisite 
I!tru("lure of a oomb, 80 beautifully adapted to its end, 
without euthllsitlStic ndrnirotion. We hear rrom math~ 
mati("ian8 that bees ha,'o IlracticaUy 8Oh'ed a reeondite 
Ilroblem, and ha,'o made their ('('Iii or the Ilroper shape 
to hold the gr'C6test possible arnO{1nt or bouey, with the 
Iesat. p088iblo ooliSlunlltioll of IlreciollB wax in IllC'ir con
struction, I t liM beC'n remarked that a sJcilful work
IIlAn, wilh fitting tools and mCM\lN'S, would find it ,'ery 
difficult to make ('('118 of wax of the true fonn, lholll;!:h 
lhig i8 perfectly efJ'llCted by a crowd of bees working in 
a dark II i"e, Grout ,,'lmte\'er instincts you pi ellS(>, Ilnd it 
seelllS at fil'!!t quite inconceil'nble how they ('lUI make all 
the necessa.ry nngles and I)lanetl, or cn"u perceh'e when 
they are correctly made. But the difficulty is not 
nearly 80 greet ILl! it at first API)CflI'!!: al1 thia lK-autiful 
work can be shown, 1 think, to follow from a few "£IT)' 
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I WM led to invooigale tills subject by llr. W flter. 
OOtL'W, who lIu I!hown tha.t tJle fOnD of tJl(! ccll mods 
in d(lo.(' ""llIlioo 10 the p!"eiM!oce or adjoining celIB; and 
tJle following view may, perhape, be OODl!idercd ollly al 
II mooifl('tltioll or Ilia theory. Let lUI look to tbe great 
prin<'iplo of grndation, nlld see whether Nature dO('ll not 
""vcal to 118 her method of work. .II. t one end of a short 
I!('ri~ wo havo 1l\lIl1blo-~ wllich Ul!(! their old t'OCOOns 
to hold hOIl(,Y, 8OlIlctim(';! adding to tJlcm short tu lJc8 of 
~lUI:, and likewoo making IK'pftmte ftlKI ,·cry i~'I1Iar 
rooooed {'('II, of w~ .At the otll{'r end of tbe 8('ri('IJ we 
han' thtt N'II.. of diP hin'·bef., placed in ft double layer: 
tw'b {'('l~ q is well kno~'1l, ~ an hexagonal llrtsm, ~"ith 
tllf' buol Nigee or its si;!; llideil bevelled 80 III to join on 
to . Ilrmmid, fonned or tllroe rhomb&. ThetIC rhomba 
ha'"e ("('rtaill ImglCII. and the throe 1I'llicll fonn tIle Ilrm
midnl base or A single cell on 0110 side or the oomb, enter 
into lhe compol!itioll of I. he 008011 of throo adjoillingcelll 
011 tJl6op]lOlite side. lntlle 8erie8 betwccu the extreme 
Pf'rf('('tiou of tho celli, of the llive-boo flud the eilllpli<"ity 
of tJ}O;«\ of Iho humble-bee, we ha,"c the cells of tho 
llt';!;i('flll i\lelipona (Iomestica, earcfully defK'ribed and 
fign""d by Pierre H uber. 'fhe lfdipoua itJ1e1r i.e int{'r
mrdiat .." ill structure bet .... een the hive al1(l humble bef.. 
lout more o('&l"ly rclated to tlle IaU{'r: it rOnDS a nt'ftrly 
rt'gIllar wuen comb of cylindriea1 cells, in ~olUcb th.." 
yuung flre hatt-hed, and, in addition. IIOmc large «lIB or 
Q,;!; ror hoMing honey. Theee Intter cells nre n..arl)" 
81111('rienl amI of nearly equnl si7.<'8, lind lire nfl'{.,rregnt('(\ 
into nil ir~"Illnr mass. But the im portnllt point to 
nntier, is thnt tJu".'80 eells lire IIlwll)"a 1II1lde nt that 
drgN'C or n..anlCIIII to each otJ)('r, thnt 11)('Y 1I'"01lld han' 
inten«1.M or broken into {'Reh Olher, ir lhl1 ~Jlhcres had 
bN-n rompl(oted; but th~ is u(""cr (X'nniu('(1. the bees 
huilding flf'rfl!M.ly nat walli of wu: betwccn lhp lI))hcl'Cl 
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whicll thus tend to inter9Oct. Hence each eell consists 
of an outer 8})hcricai l)()rUon and of two, three, or 
more perfectly flat surfaces, IWlCOrding 118 the cell ad
joill8 two, tilroo, or more other cells. Wllen one cell 
comes into oontact .... ith tJlTce other cells, which, from 
tho spheres being nearly of the 81I.1UO size, is "ery 
frequently and lleoo8illlrily the case, the three flat sur· 
fACell are united into a pynullid; Rnd this pyramid, as 
Huber has remarked, is mlnufest1y a gt'088 imitatiOIl of 
the throo-sided pyrnmidal basis of the cell of tho hiw~
boo. As in the cells of the hive-bee, flO here, the three 
plane surfooe6 in any 0110 cell necessarily enter into tIle 

coustntclion of three adjoining cells. It is ob,-ioua that 
the j\[elipona 88\'e!! wax by this maTiner of building; for 
the lIat ",-al.\s between the adjoining cells are not double, 
but ate of tho 8Il.lllC thickness as the outer spherical 
portions, and yet each Hat portion (onns 8 part of two 
ocl .. 

Reflecting on thia case, it occurred to me that if the 
Uelipoua had mude iu sphere8 at I:IOlIle gi\'en distance 
from each other, and had I1tD.de thern of equal sizes and 
had arranged them 8}111mCtricully in a double layer, the 
resulting structllre would probubly have been 113 perfect 
113 the l'Omb of tJIO hive-bee. ACt.'Onlingly 1 wrote to 
l~rofessor ~[iller, of Cambridge. and this geometer bllS 
kindly read o\'er tho following statement, dnl\\'ll up from 
Ilia illfonnation, and tclla me thnt it is 8trictly oorrcct:-

If a number of equal sphcrea be dCBCrihed with their 
centres jllaccd in two parallel luyers; with the eentro 
of c/ICll fl"phere at tho distnnce of radius x .; 2, or 
mdius X 1'41421 (or !It some lesser distance). from the 
centres of the 8ix surrounding spheres in tho same 
I'-loyer; and at tIlO same disronce from the ecntl'eil of the 
adjoining spheres in the other and pam1lel layer; tben, 
if planes of intersection between the sevenJ spheres in 
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both layE'1"8 be fonned, thercwill resultadonble layer or 
hexagollnl prisms united together by p,,",midal 008efl 
fonllod of three rhomba j nnd the rhOlllba nud the Bides 
of tbe hCXl\gOuaJ priams will have e"ery anglo idcnti· 
('8lly tue 88me witb the be8t llIet\81lrt!:mellts which lllwe 
been made of the cells of the lii,·e-bee. 

lIenee 1\'e may ""fely ooneiudo that if we could 
slightly modiry the ilUllinctll already fXJM'I88Cd by tho 
)[elipolla, and in themaelvCfJ not "ery wOll(lerful, this 
bee would make n stniellll'O M wonderfully IM"rfeet lUI 

that of the hive-bee. We muat BUPP080 the ],Ielipona 
to make her cells truly sllherical, and of equal sizee j 

.. nd this ,..ou1d not be ,'ery surprisiug, BOeing that she 
alresdy doee eo to a certaiu extent, and llCeing ,,-hat 
perfectly cylindrical burrows in wood many illllCCtlI ('8n 
make. apparently by ttlnling round 011 a fixed. pomt. 
We 1I111>!t IlUllp080 the iUelillOnil to armnge her C('lls in 
lovel layers, !.II Bho Illrelldy doee her eylilltiri('fll ('('Us; 
nnd wo must further ~\l I)p080, nud this is ti le greutest 
difficulty, that she call IIOmehow judge OC(:urateiy nt 
what di6tance to stand from hI-I" fellow·labourers when 
IICveral arc nmJ,.-jng their 811hcretl i Lut she iii aln'ft(ly 
eo far ennbled to joo.:,"'O of distance. that IIho ahfa)'I 
<k«-ribee her sl'heretl eo lUI to intel'8('Cf. 1argdy i and 
thl'n she unites the ])Ointa of intersection by perfeedy 
flRtsurfnl'elJ. WoluI\'o fnrther to SUPIXl8C, bllt th ill ill 
no difli~ulty. tbat after hexagonal prisms luwe been 
fuml('(! by HIO intertll'(.1ion of adjoining 8Jlheree in the 
MlUe layer, sho can prolong the llCJ:agoll to au)' length 
I"('(}uillite to hold tile stork of hotley j in tho Mille 
way 88 tho rudo hUlnble·b/'6 adds cylinders or wlU 
to the eirelllar mouths of her old cocoons. By IlUch 
Ulodifll'atioll.ll of in~tinctil in themllCh·et\ Ilot "ery .... on
derful,-hllrdly morc wonderful tlllln t1l0ll0 which guide 
a bird 10 make ita 1100,-1 belio\'o luat ule hh'e-boo 
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hM I\('(\uired. through natural lI('iectioll, her inimitable 
architectnral powers. 

But thill theory can be testell by U ))(!riDlCIlt. Follow
ing the exnmple of Mr. Tegetmeier, J separated two 
comL8, and IlUt between them a long, thick, equate strip 
of WIIX: tho hee8 instantly began to eX('lwate minute 
circular pits in it; and tiS tlleY deepened these little 
pi ts, thoy mndo them wider and wider until they were 
{'()Ilvcr(('d into shallow basins, IlllJ>cnring to the eye per
fectly Inl0 or parts of II. SJ,Jhere, and of aoout tile dia
mel('r of a cell. It was most intcn'81.in.g to me to ob
!len 'O tllflt where\'cr Bevernl beee had Jx.gun to acayate 
lhcso basins Deaf together, tJl(')' had beglm their work 
at IIll('h ft disronce from esch other, tlUlt by the tilllo the 
ba.!ins had acquired the "00" 0 iltatN width (i. t. about 
til" width of aD ordinary eell), and were in depth abollt 
OIlO I!i.>;: lh of tbo diameter of the ~phero of which they 
fonned II. part, the rims of the basina intersected or 
broke into each other, As 90011 as this oc-currcd, tho 
br..'3 cl'11lJ('(1 to {'scavllte, and beg-lin 1.0 build llpllut walls 
of wax Oli the lineB of intel"!leCtioll between the brurins, 
80 tllllt ooch llex1Iogonai priam WIl8 built upon tho fes
tooned e<if,-e of a smoot h basin, iuswad of on tllo straight 
lod,,"t'tI ora throo-sided pyramid as in theeaseorordinary 
cell;s. 

1 then put into the hi,-c, instetld or II. tJLiek, square 
picro of wax, II. thin and llJlrrow, knjre-«lgro ridge, 
coloured witJl \"ennilion, Tho bct>I! instnll tly begnn on 
both 8.idce to eXCll\"ate liltle basiu./J nl'1IT to eneh other, in 
the Sllllle way us before; but the ridgo of wax was 1>0 

thill, that tho bottoms of tho OOsilLl~, if they had been 
{'xCII'"llted to the MUlO depth l1.li in the fonn('r experi
ment, would lun'c broken into ('tlch otiLer from tho 
oppollile sides. 'The bec8, llO"'Ol'{'r, tlid not ~lIlfer this 
to happen,8ud they stopped their cxoo"atiollil in due 
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time; 80 that the ba.'lilli!., Il3 lOOn Il3 th(>y had been a 
little de-elK'ned. came w han~ flat oottOlnil; and thClle Oat 
botwms, fonnoo by thin little Illatce of the "ennilion 
wax Ilin-ing been left uugnawed, wero @ililuted, lUI fur 
lUI the eye could judge. exactly alollg the plllne8 of 
imllS'inary intersection between the b6aina 011 the 0lr 
posite sitlCli of tho ridge of wax. In parts. only littlo 
bitil, in other purl&, large portions of II rhombio plate 
lUl(l been left between the opposed 00ai11i, but the work, 
from tho IUmatuml state of things. had not been IlCtltly 
pcrfonued. 'l'he ~ must IU1\-o worked at n'ry nearly 
the sallie mto on tho oJlllOSite IlidC'il of the ridge of ,'er
milion wax, 8!1 they cireularly glU"H!o(i a ..... ayand deep
cned tho bruJill.s on both side;!, in order 10 lun·o lIureeedp<1 
in thlll lea,-ing Hat 1)IIltCII bf:t ..... een tho basins, by 
stopJliu.g work ulong the intenntxlillto IllunCII or plnnCil 
of intersection. 

Conilidf'rillg how flexible thin wax is. I do not S('() 

IllII.t thero ia any difficuJty in the bees, whilat at work on 
the two aidea of (\ Btrip of WR.>;. IlCrrei"ing when they 
luwe gnawed the wux awny to tile proper thinness. 
and til('n .stopping their work. 1n onliuary combe: it 
has ap(l(·are<l to me that tho bee! do not alwuys succccd 
in working at exactly the same mte from tho opposite 
sid("Il; for 1 11I,,'e noticed half-complctoo rhombs at tile 
00."" of a jllllt .. cotnJllenced cell. which were slightly con .. 
CH,'C on olie side. II-here 1 SlIppOSC that tile beet! had ex
CH\"Ilt('(1 too qllickly, and conn'x on tho 0PI)O@('(\ side. 
\l"h(>1'(' the lJee8 hnd worktxllMi quickly. In one W(·II .. 
marked in~tnnce, 11)lIt the comb back into the hi,·e. nml 
nllowoo the bees to 6"0 on working' for n flhon tilll<'. alld 
again examill('(l the cell, and J found tlmt the rhombic 
plnte Imd ~II (,()llIlllct('(l, lind had Jx.come perfectl!! fiat: 
it \l"RIJ abotoilltelr impossible, from the utreme thilUH.'8!I 
of tJlO littlo rhombic I)mte, that they could have cffoctoo 
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thi. by ,.-.awing ."...,y tiM> toIIvex _; and 1 euperl 

that thfo heel in IAlCb CUM nand in the 0f'IX*"d rella 
an..! JIU'Ih and bend the dO(1.ile .nd warm wu ( ... hlch 
.. I ha\"8 tried ill euily dOUfJ) into ill lImper interme
diate plane, and ,hili! flatten it . 

. From the experiment of tho ridge of vemliliOll wax, 
\\'0 CIUI cleRrly sec that if tho ~ ,,·cro to Luild for 
thclDBeln'tl II. thill wall of WIU, they C'Ould mllke their 
('dIll of the I)roper IIMpe, by !!UInding at the )roper di&
tanre from Ok"h other, by excavating at thp .me ,.1(', 
and by endeavouring to make equal tpbericaJ. holIOWL 

but UIl!\'cr tJLowing the -.lhere. to break into NCb 

other. :Sow heel, II may be d •• r1r If!e'D byexamining 
the ~ of .. growing ~b, do make. roogh, eirewn
ferentiaJ ,,-all or rim all round the comb; .nd they 
~W' into Uliil (rom the> OJ'I)()Iite iPtlee, .1_1'1 working 
cirelllarly uthey del'pen eftCh ('CII. 'nH'Y do not mAko 
tho "holo thf(!e.fjitlcd l'yl'l\lUidnl u of lilly 0110 C('II at 
tho IlIlIIIO time, but only tlI6 one rhombic pluto whidl 
mllde on the extreme growing margin, or the two plutes, 
u IhA CNIe may be; and they Il(>Tcr romillete the uPlJer 
~ oftbe rhombic I)IJII~ until tlle hexagonal ¥raiL! 
Ire ("OIWJIen('(d Some of 11_ Ral{'ml"llUJ dift'er (rom 
tJ...:, made by the justly ~·ll·b"'k<o.l elJ..r Uub@r, 
but t 1m ('II,miJ)(Ed or tbcir ~; and it 1 b.d 
"I ...... , 1 '-'OO1d Iihow that they are eun!l)nnabie "ith my 
t1k'ory. 

lIulx-r', etatemeot that tIle very 6. ..... ~1l is excavated 
out. of II. little p"l'ftliel-liided wall of '!I'U, ~ not, u far ft8 

I hr\\'6 lleen, strictly correct j the tlrat oomm(lnC('mellt 
iun-ing II.IWIIo)"8 been II. little lU)lxi or 1\'IIX; but 1 will 
.lOt. hero enter 011 theee dclllil& We ANI how important 
a part. e:xcan.tion I,I"),ll in tho oonslrncliOIl or the celli; 
001 it ,.-ould b@ a gre.t error to tuppoae thRt the 1xw 
canDO&. build up a roogh -U of 1fU in the proper 
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position-that is, along the plane o( illte"*X'tioll bet:~·eell 
t~·o Rdjoining Ipheree. I run-e /lCvernl 81M'!C iUlen~ Ihow
ing clearly that thoy ean do this. E,·en in the rude 
circumrerentiAl rim or wall of Will[ round a growing 
comb. flexllrell may 80metimes be 00gern'!(I, col're'llJlond
iug ill position to the planes of the rhombic basal plate! 
o( (uture cells. liut the rough wall of wax hM in every 
CAAO to 00 finisllOO on: by being Inrgely gnnwoo aWRy 
on both sides. 'l'he mnnner in which the bees build is 
curiOlUl; tlley 1l1~-lIyslllnke tho first rough willi from ten 
to twenty timet! thicker than tIle exeesah-c1y thin finished 
wall of the cell, which will ultimntely be left. We shall 
understand ho~· thoy work, by sUPllO!Iing maeoflS first to 
Ili1e Upft brond ridge or cement, and thell to begin culling 
it away equall)' on both sides near the ground, till II. 

III1I00th, Tery thin wall is left in tile middle; the maeol18 
alwaya Ili1illg up the cut-away cement, and ndding rresh 
cemcnt, on tile smnmit of the ridge_ We lIhall tlllIa 
hlwe n thin willi sten(Wy growing UI)Wl1ld; but nlways 
crowned b)' n gigantic coping, }'rom 1111 tllo C<!1Is, 
both th060 just commCllcOO and tilOlC completed, being 
tJlIl8 cro"-Iled by a strong coping or wax, the bees call 
c1u~ter aud crawl o,·er the comb witllOllt injuring tho 
d(>licate hexagonal walls, which are onl)' about one four_ 
hundredth or an inch in thic1.-nCfJ8; the platCtI of the 
llyramidftl bosis being about twice M thick. 13)' thia sin
f.,'ular manner of lmilding, stn'nt;(lh is continually giTen 
to tho comb, with the utmost ultimate economy or wu. 

It II('(!ma lit first to add to tile dift1ellltyofund(,rsiand
iug how tllO ('clli:! are Illade, tllll.t a multitude of bc<-s nil 
work tOb"Cther j one bee nrter working a short time at 
one cell ~"Oing to Ruother, 80 tlmt, Illlllubcr hM stilted, 
8 soore of indi,·idllll.ls work (l'·ell at the oollImeuccment 
of tllo first cell. I was able prnctically to show thill 
fllcl by oo,'cring tbe edges of the hCXRf,'Oool walls 
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of a !lingle cell, or the cdreme mnrgin of tIlG cireumfer· 
ential rim of n growing comb, witll all extremely tllin 
Illyer of mcltO(I vcnniliou 11"11):; and I invariably found 
1.hllt the colollr was Illogt delicately diffused by the beeB 
-liS delicately Ill> II. plliuler coIII(1 hnve done with his 
bnlsh-byatomsof tho coloured wal: having been taken 
from tho spot 011 wilich it had been placed, nnd workO(I 
into the growing edges of tile cells nll rouud. The work 
of constrnction 8CCms to be II sort of balance stmck 
between many bees, nll instincti,'ely standing at the 
l!i\me relative distance from each otlLer, all trying to 
swoop equal spheres, nnd then blliltling lip, or leaving 
ungnnwcd, the planes of intersection between these 
spllCTOS. It was really curious to uote ill cascs of diffi
culty, as whon two picces of comb mot at au angle, how 
onCIl tIle bees wouM cntirely pull do,,'n und rebnild in 
different wnys the slllue cell, sometimes recurring to Il. 

shnpe whicb tlleY lmd nt first rejecto(l. 
"'hen bees huvo 0. plnco on which they can stnnd in 

their proper positions for working,-fol" instnncc, on a 
slip of wood, pln.ce.:l directly under tho middle of!l comb 
growing downwnnb SO thllt the comb Ims to be bnilt o,-er 
one fnce of the slil}-ill this ense the bce3 cun lay the 
foundations of one wllll of a now hcxllgon, ill its strictly 
proper plaee, }lrojC('ting beyond tile olher completed 
cclls. It suffices tlln~ the bees sl)ould be enabled to 
stand at their proper reillti,'e distnnces from cadi other 
und from tho wulls of tho lust eompleted cclis, lind theu, 
by striking imnginnry spheres, they elill build \11) a Willi 

intemuxliate betwCCll two ndjoining sphcres; but, ns far 
(l9 [ hllye 8CCn, they no,"cr gnnw nwny nud finiilh oll'the 
angles of Q. cclililill large part bolll of tlmt cell and of 
the ndjoining cells has been built. 'l'llis capacity in 
bees of lnying down under certain ci:re11lllstlinees a 
rougll wul! ill its proper l)luce betwccll two jllllt-com-
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m('lleoo eelli!, jg important., fI.!I it !Jeat'8 on n fnet, 
which fJ(.'(:UllI at fim quito suJ.,v('rsh"e oftllo f0rcb'Oiug 
thoory; namely, thnt the eells on the ('xtreme mnrgin of 
wfl.!lp-comt... are somctimea strictly hexagonal i but 1 
have uot spt\ce here to enter on this subject. Nor does 
there 8CeU\ to me ally great diflleulty in a single inBeCt 
(as in the case ofaqucen-wlUlj)) making Ilelllgonal ccl1s, 
if she work a1tenmtely on the inside and outbide of two 
or thn)e ceUs commenced at the same time, always 
standing at the proper relativo distance from the l!fIrU 
of the eells just begun, 8l1'CC]ling spheres or e)'linde~, 
and building up illtenucdillto planes. It jg cn'lI (.'Oned,,
ablo that au insoot might, by fi.l.ing on a point at which 
to oommenoo 0. cell, and then moving ouUiid(', first to 
OIlC point, find then to fi,'o other points, at the proper 
rclati,oe distances from tho central poiut and from each 
other, strike the planes of intersection, and flO make flU 
isolated he:a:sgon: but I sm not aware that any sllch 
caso has been obserYc<I; nor would any good 00 derired 
from n single hexagon being built, as in il.8 oonstruetion 
more mRterials would 00 required than for a eylinder, 

As nalllmi aelectiou oclll only by the accumulation of 
"light modificatiollil of 8troeture or instinct, caeb profit
able to the indiridUIII under ill! oouditiolll! of life, it may 
l'CftIj()nably be asked. how" long and grnduatoo SU~OIl 
of modi fled arehitecturnl instinct8, all tending townrds the 
prc~cnt prnect l)lan of constrnction, could have profited 
the progenitors of the hi,'o-bec? I think the aI18wer is 
not diffitult: it jg known that bees are often hanl pr{'f<fjC(1 
10 ~H sufficient nectar; and 1 am infonncd by Ur, 
TegdlUcirr that it II(liJ been experimentally found that 
DO 1t'>18 than from tweh'e to fifteen poull(1s of dry sugar 
are ('()n~lImed by a hive of IJCC;I for the l!eCN!tioli of caeh 
pound of wax; sothutn prodigious quantity of fluid nectar 
must bcoollectoo. anti con~lImc.J hy the bees in a hi\'o for 
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thesecretiou of the WII.1 nCCflSSary fOf tho construction of 
their combs.. Uorool'cr, many heel! have to fClnaill idle 
for many days during the l)rocess of secretion. A huge 
store of honey is indispellsoble to 81llJport a. hllge stock 
of bees during the wiuter; Rnd the security of the hi,'c 
is known mainly to depend on a large number ofbecs 
being supported lien(.'e the 88.ving of wax by largely 
8ftving honey Illilst be a most important clement of suc
cess in any family of bees. Or course tlle eucccsa of any 
SpeciC8 of boo may be dCI)eudcnt on the number of its 
ptlraBites or other enemies, or 011 quite distinct Ctul3e8, 
and so be altogether independent of tllO quantity of 
llOney which the boos c(}\lld collect. But let 118 suppose 
tlmt this latter circumstance detemtined, lIS it IJrobobly 
often doe!! detennine, the numbers of a hwnble-bee which 
~:mld exist in Il country; and let U8 further suppose 
that the community til'cd througllOut tbo winter, alld COII-
8C<:J.uently required a store of honey: there can ill tlm 
cuse be no doubt that it would be an advantage to our 
humble-bee, if Ito slight modification of her instinct led 
her to make her waxen cells near together, 80 aa to 
intersect Ito little; for a wall in common evea to two 
adjoining cells, would Slwe 80me little wax_ Hence it 
would oontinultolly be mOTO and more advantageous to 
our humble-bee, if sho were to mako Iler cells more and 
more regular, Ilearer together, and aggregated into a 
mass, like the cells of the Uelipona; for ill this case 
a large part of the bounding surface of each cell would 
serve to bound other cells, and much wax would be 
saved. Again, from the same cause, it would be 
advantageous to the ![eliI'Ollll, if she were to make her 
cells closer together, and more regular ill every way 
than at present; for tlu!n. as we luwo seell, tho 
iipllcrical Burfacea would wholly disappear, and would 
aJ1 be replaced by plane wrfscC8; and tlle Mclipona 
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wonld make a oomb all perfect as that of the hive-bee. 
Beyond thia 8tage of perfection ill arehitocture, uaturul 
eelection oould not lead; for the comb of the hive
bee, lUI far $8 we cau Il00, is abeolutely porfcct. iu ~ 
nomiaing waL 

~rhu.s, $8 1 belie,'c, the most wonderful of nil known 
instincta, tiUlt of the hive-bee, can be explained by 
nntural selection wU'ing taken R<h'antage of Ilumero~ 
IlUCce88h'c, slight modifiClitioIl/l of Ilimplcr instillcU!; 
natl1r8l IIClection having by iilow dcgreeM, more and 
more perfectly, led the bees to sweep equal spheres 
at a gl\'cn distance from each other in a double 
layer, and to build up and 6Ca,'ato the "ft·U along 
the planC8 of intenteCtion. 'fhe bee&. of COutge, no 
more kllO"'ing that they lJ'II"ept their sphel"Cl at one 
particular distance from each oilier, Olall they know 
what are the IKweral angles of the hexagonal prisms 
ami of 010 btlSO.l rhombic plntcs. The motive power 
of the l)rot'e88 of natural !!clection having beell ecollomy 
of W/U j that individual swarm which wa.sted least 
honey ill the IICCreUon of wax, IUl\'ing 8ue<:ceded be6t. 
and IUl\'ing tnuwnitted by inheritance ita newly acquired 
ccooomical iniJtinct to new 8Wlln~ ,,·hich ill thcir turn 
will have had the best chance of auoeeeding in the 
8t.ruggle for existence. 

No doubt mRlly instinefiJ of very difficult cxpIn.nation 
oould be opposed to the theory of ntltun\l selection, 
-eU.8C8, in which we cannot see how all instinct could 
po8i!ibly have originllted; Cl\.8e8, ill which 110 illtcnnc
diate gl"lwatiolls are kno .... n to exist; ~ of iustruct 
of "1)IN'lrcntly luch trifling importllllt'C, Ihnt they could 
IUlrdl), luwc heeD acted 011 b),uo.turol selection; CIUJC8 of 
ill8tillct. almost identically the lIIWle in animals 80 re
mote in the eca.le of nature, dUlt we CluwOt account 
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for tllCir similarity by inheritance from a common 
parent, and must therefore belia,'e OUlt they IUl"e 
boon acquired by independent actil of naturnl selection. 
I win not here enter on these se,'erol cases, but will 
confine myself to one l!J>e<!ia l dilliculty, which at first 
appeare<l to me insuJloCrnble, nnd actunlly fatnl to my 
whole thoory. I nllude to the neuters or sterile females 
in ill8eCt-communities: for these neuters Oft(>11 differ 
widdy in instinct ami in structure from both the males 
and fertile females, and yet, from being sterile, tlley 
call1iot propngnte their kind. 

The subject well desen-es to be discussed at greut 
lenbo1.h, but I win here take only a single case, thnt 
of working or sterile ants.. How tile workers have 
boon rendered sterile is a (lifficulty; bnt not much 
greater thnu tlUlt of allY other striking mooifieation of 
structnre; for it ClUJ be 8hol11.l that sollie insects anti 
other articulate animals in Il state ofnatnre O<.'<:nsionully 
OOcome sterile; and if such insectg had been social, alld 
it bad been profitllble to the community tiUlt Il number 
sllOllld hal'o been Illlulially born CIIpllble of work, but in
CIIpable ofprocreatioll, I can see no ,"cry great difficulty 
i ll this being effected by naturol selection. But] lll\l.t;t 
Jlft.IIS o,'er this preliminary difficulty. The great difficulty 
lies ill the workiug an13 differing widely from botll the 
malea alld tile fertil e females ill structure, at! in the SIUlpc 
of the thorax and ill being destitute of wings alld some
times of e)'ea, aDd in instinct. As far as instinct alone 
is conccrned, the prodigiollil difference in this respect 
between tho worken! fllld tll\3 perfect females, would 
IUlI'e boon fjU" better eJ:ellllllified by 010 hive-bee. If fI 
working ant or other neuter insect had been fill anima.! 
ill the ordinary state, I should lUl"o unhesitatingly 
MSlllne<l tiUlt all its chAracters had beell slowly acquired 
through nRturol selection; namely, by an indi"idul\l 
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haxing' been born with some 8!igM profitable mo(\jfj· 
('lItion of stnlctUte, this being inherited by it!! off~pring, 
which agll. in '"Iiried and wero ab'1lin selected, nnd 80 
onwnnb. nut with tho working I\nt we haxe an in8eCt 
differing greatly from ita parents. yet abeolutcly sterile; 
I!O that it ('OlIld IIO,'cr llave transmitted 8uI'CeIISh'eir 
acquired modifications of stmctllro or instinct to its Ilro
f!t'nr. It may wcll be asked how i.e it po8Ilibie to rct'OIi' 

('ile tlla ~ with the theory of nntulllllICledion? 
Fir.;t, IH it be relllNnbered that we im,'e innllluemble 

in!llflne('II, both in Ollr tiomcsti(' Ilnx\uctions nnd in thoec 
in n stat(' of nat \Ire, of nil 80rhl ofdiffereDl't'8 ofstnll ..... 
tul'6 which h8.\'C berome OOlTClntcd to e<'rtain agt'l'. and 
to either IICX. We JII\\-e diffcl'('lI("('8 corl'('iate<i not only 
to ono sex, bllt to tlLnt short l)('ri(X\ !iloIlO when the 1'('. 

productive system is Ill"ti,'e, a8 ill the nuptial Jllumnge of 
many birds, and in tho hooked jnllll of the mllio 8Rlmon, 
Wo 111m:> e,'cn slight differencef! in the homB of diffcrcnl 
breeds of cattle in relation to 9.11 artificially imperfc.:t 
state of the male aex; for oxen of certain breeds hln-o 
longer honlll tlum in othcr breeds, in compnri80n with 
the homB of the bulls or OOW8 of thcse 8Ilme brecdi!. 
Hcnce 1 cnn see 110 real diOieulty iu any ehuroct('r 
ha\-ing become oorl'('lnh . .(I with the sterile ('Oliditioll of 
certain members of iusect~lUmllnitiCII: the difficulty 
lies iu ullderatnJl(liug how su<:h colTClntcd modificat iollS 
or stnlcturc could hiwe been s1oll'iy aCClllUluated by 
Ilat llrol aele<."tion. 

TllliJ difficulty, though appearing insuperable, is 
It'88t''ucd, or, tl8 J belim'c, diSllJlpeara, when it ill re
mcmbered that aeloction lUay be IIIJIJlicd to the fumily, 
ail 1nll at to the indi\-idlllll, and may tll\l~ gain the 
dC'lljrcJ (>nd. Thus, ft we!l·flu\'our(!d y~tnble is ('()()kt'd, 
and the illdi\-idufli is destroyed; but the horticulturist 
!1011'S lICC<ill of the SIIllIO stock, und coufidcutly cxIICCt8 to 
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get Dearly the SIlme vflricty; breeders of cattle wish tl l1~ 

flesh flud fat to be well marbled together j the aJlimal 
has been slaughtered, but the breeder goes with confi
dence to tllO snme family. I hs\'o sueh faith in the 
powers of selectiou, that I do not doubt that a breed 
of cattle, always yielding oxen witb clttraol'dinariiy long 
horns, {.'()uld be slowly (onne<! by carefully watelling" 
which indhridunl hulls and cows, when matched, produced 
oxen with the longeat horM; and yet 110 one ox could ever 
have propagated it/:! kind. 'l'hu& I believe i t has been 
with social iusects: a slight modification of stmcture, or 
instinct, oorrelated with the sterile condition of certain 
members of the community, hI\,;! boon advantagoous to 
the community; consequently the fertile males nUll 
females of the same community flourished, and trans
mitte<l to their fertile offspring a tendency to produce 
sterile members having the same modification. And 
I believe thAt this IlT()()CfjS liM been repented, until that 
prodigious amount of difference between ti le fertile and 
sterile females of the same species has been produced, 
which we see in many iIOCinl insecta. 

Bllt we ho."o 1I0t {l.fI yet touched on the climax of tho 
difficulty; namely, the f,\Ct that tile neuters of several 
antil differ, not only from the fertile females and males, 
but from each other, IIOmetilnes to an almost incredible 
degree, and are thus divided into two or oven three 
castel!. The cwrtcs, moroover, do not generally gra
dunte into ench other, bllt are perfectly well defined; 
being' as distinct from each other, as are any two species 
of the 8IIille genus, or rather ae filly two genem of tho 
same family. Thus in F.JCiton, there are working ami 
soldier neuters, .... .jth jawll and instincts extmordinRrily 
different: in Crypt.oc-eCllS, the workel1l of one caste alono 
carry a wonderful sort of shield on their heads, the use 
of which is quite unknown: in tho Mexican U yrme-
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COC)1rtui, the workers of one esst.e "el'er lean) the Dest ; 
they are fed by the workers of anot her caste, aDd tlley 
IUl\'e lUi enomlously dOl'eloped abdomcn wludl eeeretcs 
a 1IOrt. of honey, IruJlPlying the plllOO of that excreted by 
tlle Aphidcs, or tile domestic cattle as tlley may be called, 
which 0111' .European anta guArd or imllri8011. 

1t wiU indeed be thought that I hal'e au o\'erw~ning 
coufidellce in the printillie of I\atll rnl selection, when I 
do not admit that lIuch wonderful and wcJI-cstablished 
f£1ct.8 at onoo Ilwlihilate my thoory. In the aimpler 
case ofncuter ill:IeCts all of one caste or 0(t11e I!6me 
kind, which ha\'c been rendered by IUl.turaJ sele<.'tioll, /iii 

I belie,'o to be qlute fJOIIiJible. difTerent from the fertile 
malCIJ and fClllales,-in this CIl8C', wo may Sflrely conclude 
from tile analogy of ordilUlry nrialiolla, that each line
e~'lI/jive, slight, profitable modificntion did not Ilrobe.bly 
at first a(ll)ear in all the indh'idllal nellters in the 88me 
nl)Sl, but ill a few alollO; and that by tho iong-contilJued 
8<'lection of tho fertile parents which produced most 
MlIlcrs II ith tho profitable nl()(lificatioll, all the nell tel'll 
ultinu,teJyeame to ha"o the desired ehartlCtcr. 011 this 
\'iew wo ought occnaion.ally to find llcnter-inaccta of the 
Sflille spoties, iii the same nest, prcscDtiug gnulations of 
I>trul'ture; and this we do find, {l,'eu oftco,t"Oll6idering how 
rrw ncuter·inaccts out of Europe ha,'o been enrefuLly 
cumined. Mr, F, Smith has !!hown how 81l'lIrii:liu.glr the 
n,'uters or 8O\'eml British anta (lifTer from each other in 
size and aolllctimC8 in colour; snd that tho CXlrelne 
fonns can 8OmetilllC8 be perfectly linked together by in· 
di,'iduals taken out of the same lleat: I h.a\'o myself 
compllred perfect grndatiOIl8 of this kinu. It oftCl1 
ill!.llpl!lll! tlUit the mrger or Ille sJIIllller sized workers 
are the most. llumerollS; or that both large and small 
are Ilumerona, with those of 811 intcmledinte si:w 
&Canty in numbers. Fonnica &"8 hili larger aud 
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lIulaller workert!, wittl some of inteml\'!dilltt' size; and, 
in tl1i8 ~pecics. as Ur. F. Smith hils obscmxi, the 
larger workcl'8 Im,-o simple eycs (O<.'CIli), whieh though 
small ('6n be plninly d.i.<tillgnished, wlwrelUl the Slll(l.llcr 

worker!! ha\"o tllcit ocelli rudirnclitary. Having care
fully dissct't('(1 ee,-ern! specimens of tllC8e workel'll, I 
cnll nffinn that the eycs are f,u more nldimentnry in 
the smaller workers than can be n.<'COlllltOO for merely 
by their Ilroportionally lesser size; and I fully belie\-c, 
tbough T dare not assert!lO ]XJ8iti\-ciy, that tile workers 
ofintennediate 8i1.o have their ocelli in nil elsctly inter
mediate ooudition. So that we here luwc two bodies 
of sterile workers in tllO same nest, differing not only in 
size, bllt in their orgaus of vision, yet connected by some 
few membel1! in lUI intemlcdinto condition. I may 
digress by addiug, that if tlle smaller workers had been 
tlle most useful to the COllllllluuty, lind thOllO llIalCfl und 
femules hud been continually selected, which produced 
more and more of the !!Inaller workers, IIntil 1111 the 
workers had come to be iu tllis condition; we should 
then ruwe Imd a speeies of aut widl neuters very 
neMly in the snme condition with tliOllO of ~Iynnica. 
}'or the workers of ) fynnica luW6 lIot e\'en mdillients 
of ocelli, though the male and female allts of this genus 
)lIwe wel1-de\'clol,oo ocelli. 

I may gi\'e one other case: 80 confidell tly did I 
expect to find gmdations ill important points of lrtmcture 
between the different eastc8 of neuters iu the 8Ilme spe
cies, that I gladly al'ailed myself of Ur. F. Smith's ofli;!r 
of numerous spccilneus from the snme !lest of the driver 
ant (Anomma) of West Africa. Tho reader will per
hare bciit npprcciate the amount of dift'erem,:e in these 
workers, by my gi\' iug not the ootual measurements, 
bllt a strictly accurate illustration: the diffcrenee was 
the I!Ilme as if we were to eee a act of workmeli building 
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a hOUil8 of whom many were five foot four inchC8 high, 
and lllallY s.ixteen feet high i but we must suppose that 
tho larger workmen had heads four instco.d of three 
timC81Ul big IUl tli080 of the smaller men,andjnWll nearly 
tho timC8 lIS big. The jaws, moreover, of tIle working 
ants of tho several Hizes differed wonderfully in a!Jape, 
and iu Ole fonn alld number of tIll) tooth. But the 
important fact for us is, tllat though the workers can be 
grouped into aastCl! of different Hizes, yet they grndllUte 
in8t'1l8ibly into ca.ch other, as dOO8 tho wi(ldy-different 
structure of their jaws.. I 81lC8k confidently on this 
latter point, as ,l\[r, Lubbock made drnwingll for me 
with the cmnem lucida of the jawa which 1 had dis
llOOted from the workers of tho several sizes. 

With t1UlfIO facts before me, I belio\'o that naturnl 
selectioll, by actiug on tho fertile parents, could fonn 
a spooles which should regularly Ilroduce Ileuters, 
either all of \nrgo size with one form of jaw, or all of 
small size with jaws having a widely different stnlcture j 
or llUltJy, find this is our climax or difficulty, ono set of 
workers of one si7,o alld structure, and simuliallcously 
B.lloOler set of workers of a different Hize and structure j 
-a graduated seriel! having been first formed, lUI in 
tho 01.80 of the dri\'er flIlt, and Olcn the extrclno forms, 
from being the most uscfnl to tho community, ilaving 
been I,"xluce<l in greatcr and greater numbers through 
the IIl1turnl selection of the pllrenl.8 which generntcd 
them; until nono with an intermediate stmcture were 
produced. 

Thull, us I belio\'e, the wonderful fact of two distinctly 
defined castes of sterile workers existing in the 8Il.me 
nC!'t, both widely different from each othcr and from 
OU'ir po.r<"ut.s, bas originated. We can see how u,;cful 
their 1)l'O(luctioll may M\,C been to a 8Ol'ial community 
of i1l8o..'Cti, un the samo principle that the dh'il;ion of . 



labour is useful to civilised Il1.Il.n. As ants work by 
illherited instincts and by inherited tools or weapons, 
and not by acquired knowledgo and manufactured instnl
monts, a perl,let dh'ision of labour could be effected 
with them ouly by the worker!! being sterile; for had 
they been fertile, they would have intercrossed, and 
their instincb! and structure would hll\'e become blended. 
Aud nature has, as I beliel·c. effected this admirable 
division of labour in the communities of ants, by the 
means of natural selection. nut J am bound to confess, 
that, with all my faith in this principle. I shonld never 
hll\'e anticipated that natuml selection could OO\'e been 
efficicnt in 80 high a degree. had not the elUlC of these 
Muter insects convinced me of tI!e fact. I ha\'e, ther& 
fore, discussed this ease, at some little but wholly insuf. 
ficient length, in order to show the power of natural 
selection, and likewise because this is by far the most 
serious special difficulty, which my theory has encoun
tered 'L'he case, also, is very interesting, Ell! it prol'C!I 
that with aniluals, as witl! plants, any amount of modi
fication in structure cun be effected by the accumula
tion of IlUlllerous, slight, and u.s we must cull them acci· 
dental, variations, whicl\ are in any n:w.nner IJrofitable, 
without e:tercise or habit ha"ing come into play. }~or 

no amonnt of exercise, or habit, or volition, ill the utterly 
sterile members of a community could possibly have af
fected tho stnwtnte or instincts of tho fertile members, 
which n10no l&n-e descendants. I am surprised that no 
one has advanced this demonstrative ca.so of ncutor in· 
sects, against the weH-known doctrine of Lamarck. 

Bummary.-I have endeavoured brieHyin this chapter 
to show that the mental qualitiCfl of our domestic 
animals vary, and that the Yliriations are inherited. 
Still more brielly I have attemllted to show thal in-
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litincta: vary a1ightl,.. in a state of nature. No one will 
dispute that instincts arc of the highest imllOrtanoe to 
each auilnal. T1:lC!refore J can &e6 no difficulty, under 
cbanging ('(luditiolll of life, in natural 8e:leclion MCCUInU
lating Ilight modi6catwIl8 of inatinct to ally extent, 
in II.ny lIscful dirootiOll. In HOIDO CMCi habit or UIl6 
and disU80 l\l1vo probably COlllO iuto play. I do 1I0t 

pretend thnt the fo.cu given in this chapter strengthen 
in any great degree my theory; but 1I0lie of tho CiL!IeII 

of (lifficlIlty, to tllO best or my judgment, Qnnillilate it. 
On the other band, tho fact that in.runcta are not alwaYlI 
abeolutcly perfect and are liable to mi.,take.;-that DO 

ill~tin .. t h .. been Ilroduoed for the exelum\"o good of 
other animals, but that each animal take. Mh-ant3ge of 
the jnnincts of otheR i- that the canon in natural his
tory, of .. natura non (aeit saltl.llu" is applicable to in
stiuctll B8 well lUI to oorporool structure, and is Il18in1y 
eXlliiooh!o on the foregoing viOWll, but is otherwi8e illex
plicable,-all tend to corroborate tllO thoory of natural 
8(llectioll. 

This thoory it., alao, strengthened by IIOme few other 
facta ill ~'8"1 to illlltinctB; 88 by that common ca&e of 
closely allied, but cert.a.inly distinct, spedes, when in
habiting diiltant parU of the world II.lld living under 
ooosiderably different conditions of lite, yet. ofWu reta.in
iug nearly the I8me instinct&. For instAnoe, we CIUl 
nnderstand on the principle of inheritance. how it iii 
that the thnlsh of South America linCl ita neet "id. 
mud, in the IIIIme peculiar manner 88 d0C6 our British 
thMlah: how it is tlillt tho male wrens (Troglodytes) of 
North Amork-a, bnild "cook-nCllta," to 1'008\ in, liko the 
malcsof OU f distinct KittY-WJ'ellll,-a h"bit lI'holly un1iko 
that of allY other known bird. Finally, it may not be 
• logical deduction. but to my im3b-inaoon it is far 
more iIOtisf'actOry to look at IJUCh instinctll u the young 
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cuckoo ejecting its Coste.r-brotllcra,-ante making sJa\"e8, 
-the iarrlll of ichneumonidro fceding within the li"l"e 
bodies of caterpillars,-llot aa .pecially endowed or 
crco.ted instincts, but as small oolllK.'queuooe of ono 
general law, leading to the 8(h'Qnooment of &.l.1 organic 
beings, namely, multiply, vary, l~t the strongest live 
and tbo wookOlit die. 
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OHAPTER VIII. 

Ul'BBIDIBII. 

Diatill(ltiollbet_thll.terilityoffi .. ~andorhybrioU _ 
SleriJily ... nou.lll~,notuni .. e_l,atrl!'Ctedbycw.illter. 
bNedi~",movtdby~tioo-t. .... go"ruiDgtbemriUty 
orhylrida-St.:lrilityoot'fP!'CiIl~t,but'ocidentil 
(I:Iot..b.ditfereoca-Ca_ofthelt.erilityoffinl._1Dd 
olhybridt-~bet_thedreetloiehr.npdClOll. 
ditWniollif.allllcn:.iog-Fertilityoi nrietk. .. bftlao.ed 
alllloitbelr~ollilpriDgD(ltDoi.....t_lIylftlllnd 
mcagm. CIOIIl~ iDdepeodoeDtly oltbeir fertility_SDIIlDW"y. 

'J'UE viow generally entertained by IlfI.tumlists is that. 
speciCl, when intercJ'Oi!8ed, iuwe been specinlly endowed 
with tho qllnlity of sterility. in order to l,rovout tIle 
confusion of 0.11 organic forms. 'l'hiB viow certainly 
seems at jirst Ilf(Jooble, for specie. within the SBIllO 
country oould hardly Juwe kept distinct had they been 
capable of croasing Creely. The importance of the fftcl 
that hyLricb are l'err generally sterile, haa, 1 think, 
been much undcrTBted by IOmo Jato writert. On tho 
theory of natural IIClection the cue ill e8IMlcially im
portant, illMmuch as the sterility of hybrid~ could not 
poIlI:Iibly be of any adl'ant.age to them, alld therefore 
could not. hal'o been o.cquired by tho continued I'reecr
l-atiOIl of IJUceOl!llil'O profitable degrees of sterility. I 
hope, however, to be ablo to ahow that sterility is not 
a 81KlCinlly acquired or endowed quality, but is inci
dcntal on other o.cquircd differences. 

11\ treating tJLia subjet.l., two eJA880I of fACts, to a 
large exteut fundameutally different. IIIH-O genemlly 
been ooufounded rogethcr; namely, the sterility or two. 
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lJW-iOi wheD fll'll cro.ed, and the Iterilily olthe hybrids 
produrro from them. 

1.",,1'8 Ipt'('iel hal'e of COQI1Ie their orwwa 0( "'pnxluCo
lion in a pert'l'C1. oollditiun, yet when intert'ro.ed til!')" 
Ilrolin<!e eith('r feW' or no otrlJl'ring. II ybridt. on the 
other IUUld, have their rcpl"Oducliv(> organ. (1I11(.'tiOlllllly 

impott'ut, all lIIay be doorly 1K't'U in tho litnto of tho 
malo element in both plantl and animal,; tbough tho 
organ. tlif'mlClTOI are l)erred. iu llrul"lu"" all rar II the 
mi"l'Oe('()l)6 re1't'el& [n the fll"8t CIW6 the t,,·o llexual 
el('mente ~'hieh go to (oml the emiJryo aro pcrf'oct; in 
the .arond cue they are either not at IlII dC'felop.-.d, or 
are impcrf'cctly developed. Thit distiuctiull it i1npcm
ant, 'Irlll'n the CtI.UaO of the atcrility, which it oommllD to 
the hro C8IklI, has to be ooll8ider'\!\l Tho dittinction hlUl 
Ilrobably lJe<.u lliurrod over, owing to tho .terility in 
both CtIJI(lI being looked 011 III a , ()('Cia! endowment, 
beyond tho province of Ollr l'Cusoniug pOwcra. 

Tho fo rtil ity of "arietiCl, that ia or the fonD' kIlOW1l 
or be.l ion~d to hfl\'o dOlleendf'd from 00111111011 Ilflrellls, 

when intcJ'('f<*IO(l. and likewi.a tile f~rlilit,.. of tb~ir 
mougn.sl ofti!pring. ill, all my theory, 01 equal illl
portanoo with die sterility or 1(>«"i8; ror it IOOml to 
make a bro.d and cleu distinction between nrictie. 
and'peci6lo 

FiNt, for tbe Iterility 01 tpe('ie. "'hen cro.ed and of 
their hybrid oIfspring. It it imprwriblo to etudy tllo 
I8Teral lIIemoi,. and worb or thOle two OOl18Cicn
tiOtIl and IKltoimble obee-"en. l\ijlreut .. r and Girtner. 
who III molt devoted their livee to tliilmbjoet, without 
being doeply iml)1'UIIe(1 willi the bigh gent-mlity of 
101111) degree of IIWility. R01reut .. r mak. UII~ rule 
ulliveral; hut then be cut. the knot. tor in ten euea 
in wh,ieb he found two fol'1lllt oon&idered by molt 
au1hon .. distinct. .pecielt quite fl;rtile top;tther. be 
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unhesitatingly ranks them a/J .arictioa. Gartner, a180, 
makcs the rule equally universal; Dud he di8]lUtetl the 
cntire fertility of Kolrout('r'g ten ease&. But ill these 
and in mRny other caaee, Gartner is oblig«1 carefully 
to count. the seeds, in onler to show that dlcre is 
any degree or .sterility. He alway! compare!! the 
maximum number of aoodt produced by two species 
when croued and by their hybrid offspring, with the 
average number produced by both pure parent-Bpeeie8 
in a Mate ofuature. But fl lICrio\ls CRII&e of error sccms 
to me to be here introduced: a plant to be hyl>riW8Cd 
mllst be castrated. Imel, wilat is often more important~ 
mUit be aeclllded ill order to prevent IlOlIou being 
bl"Oughtto ithyinsecUJ (roln other plal\ta. NOMI)' all the 
plant. experimcllti8ed on by Girtner were potted. and 
8lllNU"ently were kept in 8 chamber in hie h~. That 
thC86 procea!el!l are often injuriOUll to tbe ferti lity of a 
llllUlt oonuo(. be doubted; for GiUtllor giv08 in hia table 
about a score of CMe8 of plallts wwch he C&8lrntro, and 
arti ficiAl ly fertililled with their O1m pollen, 11Ild (exclud
ing all C&8CIJ such all the LeguminOla', in whieh tJleN 

ill an acknowledged difficulty in the manipulation) half 
or these twenty planta had tlll!ir rertility in BOrne degree 
impaired iUoreover, &II Girtner during 116\' ... ,1.1 yeors 
repee.led1y cl'Uli8C!d the Ilriml"086 and oowslip, wllich we 
have Buch good reMOIl to believe to be varietiee, 
and only onoo or twice suooooded in getting fertile 
&ee<1; lUI he found the oommon red and blne rim
lK'rnels (Anagallill arven8ill and e<erUIee.), which the 
best botanist.. rank all l'arietice, abeolntely lterile to
gether ; and at he came to the ll8lD.e OOUclU.lOIl in 
eel-era! other analogOlu ra8eII; it lI6ellUl to me that we 
may well be pennitted to doubt whether many other 
@pecioB are really 80 sterile, when intercrossod, all Giirt
ncr believes. 



2'8 

It is certain, on the one hand, thnt the IJt.crility of 
various spccica when ClOIIIIed is 10 different in degree 
and graduatce away 110 inaell.8ibly, and, on tho other 
hand, that the fertility of pure llpecies is 80 easily 
affected by \'arioua circum.stancee. that for all practical 
l)urpoBei! it is DlOI!t difficult to say where perfect fertility 
euds and sterility begins. 1 think no better evidence 
of thia call be required than that the two mOfit experi
enced ob;en'crs who have over lived. namely, liolrcute:r 
IWd Gartner, should ha.e arrired at diametrically 0PI~ 
Bite oonclusiOIll in regard to the very IIIlmo species. 
It is alHO mOflt instructive to compare-but 1 lIayo not 
1Ip600 here to entor on details-the evidencc advanced 
by our 00st botauist8 on the quostion whether certain 
doubtful (orml should be ranked aa species or l'Mcties, 
with the evidence from fertility adduced by different 
hybridiaers, or by the sarno author, from experimentB 
made during: clifferent yelU'8. It call thus be shown that 
neither stl'riiity nor fertility alford! any clear distinction 
between sj>ocica aud vRriotioa; but thnt the evidonce 
from thiB IlQUfOO graduatoa awny, and is doulMul in the 
8B.me dogree as is the evidenoo derived from other con
stitutional and structural di1I'eronoea. 

In regrud to the sterility or Ilybrids in suoeessi'f'e 
generationlJ; tllOugh Gartner was en.abled to rea.r IJOmo 
hybrids, c8N!fully guarding them from " Cl'OIII with 
either pure llfU'ent, for W: or 8Cveo, nnd in olle ca.se for 
ten generatioll8, yet be a8IIOrt. positi,-ely that their fer
tility never iucreased, bot generally greatly dClCrefl.!led. 
1 do not doubt that this is usually the case, and that 
the fertility often sud(lcnly docrea.&efJ in tbe first fow 
goneratioll8. N(wertholcu I be.lieve that in all those 
eJ:perimentll the fertility bas been diminished by 8.D 

independent call1lO, namely, from cloee interbreeding_ 
I have collected 80 large a body of ractl, showing 
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that c1088 interbreOO.ing lessens fertility, and. on the 
other hand, that an occasional eroes with a distinct in. 
dividual or variety increases fertility, tll"t I cannot doubt 
the oorreetness of this a1mOlt unin'rsaJ belief »mongst. 
bn.."'('(lera. n ybricll nre aeldom raised by experimen
talilll.8 in gre"t llumbel"8; and as the pnrcuHJ.>cciee, or 
other allied hybrids, genemlly grow ill the Mme garden, 
the ,·iIIil.8 of in8(!C1.8 mUBt be carefully IlTCvented during 
the Rowering IIOO8On: hence hybrids will generaJly be 
fertililJed during each generatiou by their own indi
vidual ))Qilen; and r Am COOl-iced that this would be 
injuri0u9 to their fertility, already h.cned by their 
hyLrid origin. 1 am strengthened in lhia oounction 
by a remarkable 8Ultement I"(>peated1y InadO by 
Girtner, lUUDely, that if e"en the Je811 fertile hybrids 
be artificially fertilised with hybrid pollen of the @aIDe 
kind, their fertility, uotwithstanding the fn!quent ill 
effool.8 of manilllll"tion, IIOmetimes dooidedly iucreRSe!l, 
and gOOl ou illcroosing. Now, in artifici"l fertilisation 
pollen ia as often taken by chance (1\8 I know from my 
own CXllCriCIlOO) from tho Anthel"8 of Another /lowc:r, as 
from the antllers of the flower itself which iJ to be 
fertilDOOi 110 that a cro88 between two flo~ though 
probably on tho 8amo plant, would be IhUB effected. 
Moreover, wheno'·er complicated exllCrimenlll are in 
progre-. 80 careful An observer 88 Gartner would hlwe 
easl.ratoo hiI hybrids, and this would have iWlUred in 
each generation a Cl'088 with the pollen £rom a dirunct 
flo1\·er, either from the same plant or from another lliant 
of tlle Mme Ilybrid nature, And thuB, the strange fnet of 
the inerQft80 of fertility in the suOOOMive genf!mtiona 
of artificiaUy ftrliLUed hybrids may, I believe, be no
COWltoo for by elO&e inwrbreeding haYing been a\·oided. 

Now let us turn to the rosulm Ilrril·ed at by the third 
moo. experienced hybridiser, lUUDely, the lion. And 
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Rev. W. llerberl. He is as emphatic in his coneInaion 
that some hybrids nce perfectly fertile-lUI fertile lUI the 
pure parent-species-as are Kolreuter find Girtner that 
80me degree of sterility between distinct species is a 
universal law of Mtme. He experimenfued on some 
of the very same species 118 did Giirtner. 'fhe diffe .... 
ence in their resuJts may, 1 think, be in part 00-
counted for by lIerbert's great horticultural skill, and 
by his having hothousee fit his command. Of his many 
important statements I will here give only a single 
one til! au examllie, namely, that "every ovule in a 
pod of Crinum capensc fertilised by C. re\·olutum pro
duced a plant, which (he saya) I never saw to occur in 
a CtlIIO of ita natural fccundation." So that we here 
have perfect, or even more than commonly perfect, fcr· 
tility in 0. finst C1'088 between two distinct specie!!. 

'fhis case of the Crinum leads me to refer to a Inest 
singular f!\Ct, namcly, that there are individual plants, 
as \lith certain spooiea of Lobelia, fllld willi all the 
species of the genU8 Rippcastrnm, which can be far mortl 
easily fertilised by the pollen of another and distinct 
species, than by their own pollen. }~or these plants 
have been found to yield seed to tlle pollen of 0. distinct 
species, though quite sterile with their 0\111 pollen, not
withatanding that their 0\111 pollen was found to be per
fectly good, for it fertilised distinct spcciCil. So that 
certain iudividuo.llllant8 and all the individuals of cer
tain BpCCiee can actually be hybridiscd much llIore 
readily than they can be flClf-fertiliscd! For instanoo, 
Il. bulb of Hillpenstrum aulieum produced four flowers ; 
three were fertilised by Herbert with their own pollen, 
and the fourth waa subsequently fertiliaed by the pollen 
of It. oompound hybrid descended from three other and 
distinct sl~ies: the result Wa!! that "the ovaries of 
the three first flowers soon ceased to grow, alld after a 
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few days perished entirely, whereNI the pod impreg_ 
nated by the pollen of the hybrid made vigunmH 
growth nnd rapid IJrogre88 to maturity, Rnd bore good 
seed, whieh vegetated freely." In a letter to rue, in 
1839. Ur. Herbert told me tllat he bad then tried the 
aperiment during fiye yoors, and he continued to try 
it during several subsequent yeal"8, and alw8ya with the 
same n'!tIult. 'I'hia result has, also. been confirmed by 
otber oo..elYer& in the case of Hippea8trnm with ite 
aub-geuera, and in the ease of !!Ollie other genera, 88 

Lobcl ia,Pnssiflomllnd VerbMelllll. Although the )llants 
in theM experimeutll aplK'ftrcd perfectly healthy, al\d 
although both the ovules tond pollen of the IIlune 
flower were per1C(:tly good with respect to other speciee, 
yet as they were fUllctioWllly i ml~rfC(:t ill their lIIutllal 
self-actiou, we must infer that the plallts were in an 
unnatural state. NeverthelC88 theM facts show on ",hat 
alight ftud mysterious CIIU8eII the le&llCr or greater fer
tility of species when crossed, in comparison with the 
same 8pecies when self-fertilised, IIOmetime8 depends. 

The pmctical e:a:perimenb! of horticulturistB, though 
not mOOe with scientific precision, deecn"e lIOme 
not ice. Jt is lIotOriOU8 in l\Ow oompliClltOO a manner 
the apt"("ies of Pelargon:iulII, Fuchsia, Calooolarin,. }l&

tunin, llhododendron, &c., ha\'e been croMed, yet many 
of these hybrids teed Croely. For ill8tance, Herbc.rt 
aseerts that II. hybrid frolll Calooolarin integrifolio. 
and plantaginca, speciea most widely dissimilar in 
general habit., u reproduced itself 88 perfectly all if 
it had been a natural Ilpocie8 from the mountaius of 
Chile." 1 have takeu lIOmo paiDB to ascertain tIle 
degree of fertility of IIOme of the complex C1'OIIIIC8 of 
HhododcndroIl8, and 1 am 88IIlln!<I that. Jll8ll)" of them 
ftre perfectly fertile. Mr. C. Noble, for instance, infOrtllll 
me thnt he raises stocks for grafting CroUI a hybrid 
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between Rhod. Pontieum and Calawhiense. and that 
this hybrid "see<u ail froelYaiI it is po88iblo to ima· 
gine." llad hybrida, when frillly treated. gollO 011 de
creasing in fertility in ench Bueccssi\'o g.:ucnllioll. IlB 
Giirtuer believes to be the case, tIlO fu.ct would hal'e 
been notorioW! to nurserymen. H orticulturutil raise 
large beds of the Bluue hybrids, and such a lone are 
fairly treated, for by insect agency the 8(l\'eral indio 
viduals of the same hybrid variety are allowed to Creely 
Cl'08iI lIith each other, Ilud the injllrioUIJ infiuence of 
close interbreeding iii thus prevented. Anyone may 
readily com-ince himself of the eflicieney of insect
agency by ex.a.mining tho flowers of the more sterile 
kind!! of hybrid rhododendrons. whieh produce no pol
leu, for he will flnd on their stigmaa plenty of pollen 
brought from other lIoll'ers. 

ill TCgllni to animals. lUuch fewer experiments have 
been carefully tried than with plants. If our systemjltic 
arrangements Ciln be tnl8tC(l, that is if tho genera of 
animals are as distinct from each other. fIB are tho genera 
of plants, then 11'0 may infer that animals luore lIidely 
separated in the ecnlo of nature cau be more OO8ily 
ClO8iIed than in the case of lliantll j but the hybrids 
thenlSC!nli! arc, I think. more sterile. I douUt whether 
any case of a perfeetly fertile hybrid animal can be 
considered as thoroughly well authenticated. 1t should, 
howe\'er, be home in mind that, owing to fow animals 
breeding freely under confinement, few experimentil 
hcwe been fairly tried: for i.mt.ance, the Cilnary.bird 
has been croa&ed with nino other finchCIJ. but nil not 
oue of these nine species breeds £reely in confinement, 
we ha\'e no right to elllKlCt that the flJ'l't (,1'08iIe8 be
tween thelll and the canary, or that their i1ybrid!!. 
SilOUld be perfectly fertile. Again, with I'CiIpcct to the 
fertility in succc88i\'e generatiOlI8 of the lUore fcrtilo 
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hybrid Animal!, I hardly l""11oW of an instance in which 
two famiLice oft1l0 Hamo hybrid ha\'O been nU.;cd at the 
lame time frolll difl"crent pttreuta, 80 as to Ill'oid the ill 
efl'octa of dose intcrbroodillg. On the OOlltmry. b~ 
thelll and lIi.!tCI"il have 118118111 been cl"088ed in each sue
eel:J&ve brt'ncnltioll, in opposition to the OOllsti'lllt/y re
pented oo.monitiou of every brooder. And in this Ct\IlC, 

it is not Ilt nil surprising that tho inherent f!lerility in 
tho hybrids should wn'o gone on increa.siug. If we 
were to R(,:t thus, Ilnd pair brothers and SistOR in the 
CtUiO of auy pure animal, which from any cause had 
the least t('udolley to sterility, the breed would as
mredly be lost in a very few gcneratiou& 

Although I do not know of any thoroughly wcU-8uthen
ticotoo caaes of perfectly fertile hybrid Animals, 1 have 
lOtne rcaaon to belie\'o that the hybrids from Cermlus 
Vagillalia Mel Roo\"l~sii. and from P111U1iallllll colchicus 
with P. tOrqURt1l1l and with P . versicolor are )>>erfediy 
fortile. '1'ho hybrids from tho common Rnd ChinC8C 
geese (A. cyguoidee), B}><lCies which arc 80 di/Tl'rcnt dint 
lheyare b"Cllcrally ranked ill di:;tinct gencra, Ilave often 
bred in this OOWltry with either pure parellt, alld in 
ooe single inatance they }18,'e bred inkr «. This was 
etrected by Mr. £)100, who raiaed two hybrids frow the 
IJIlme pan:ntt but from different hatchee; ud Crow 
these two bird, he raiaed no leu than eight hybrida 
(grandchihlren of the pure geese) from olle neat. III 
India, however, theso Cl't'lf&-brod geese must be far 
more fertilo; for I am assured by two eminently 
call1lhie judges, uamely !,[r. Blytll and Capt. HuttOIl, 
that wholo Ilocb of these Cl'08IIed geeeo IU"O kept in 
\'ar10U8 1)(l.11Il of the country; and WI tlley nrc kC}lt for 
profit, where ncither pure pArenl1Jpecioe crista, they 
Wllet certainly be highly fertile. 

A doctrine which originated with Polllll, baa been 
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lru-gely accepted by modeni lIaluraliste; namely, tllnt 
most of our domestic animals have descended from two 
or more aboriginal species. since commingled by intcr
crossing. On this view, the aboriginal species must 
either at first han) llrodllced quite fertile hybrids, or 
the hybrids must have become in subsequent genera
tions quito fertilo IInder domestication. 'l'his latte r 
alternative seems to me the most probable, and I am 
inclined to bclie,'o in its tnlth, although it reetl! on no 
direct evidence. I believe, for instance, that 0111' Iloge 
hal'e descended fl'01l1 se"l""ernl wild Bloch; yet, with pe.r
iul.r.s the excel/tion of certain imligcnous domestic doge 
of South America, all are quite fertile togethcr; lind 
analogy mnkee me greatly doubt, wheUler the several 
aboriginal species would at first have freely bred t& 

gether and h!l.l'e produced quite fertile hybrids. So 
again tllere is reailOlI to beliel'e that 0111' European and 
the humped Ilidian cuttle are quite fertile togother; 
bllt from facts oommuniooted to me by ~Lr. Hlyth, 1 
think they must be considered as distinct species. On 
this viow of the origin of IlUllly of 0111' domClltic animals, 
we DlUst either gi,·o up tlle belief of the almost uni
versal sterility of distinct SJ>ccies of animals when 
cl"08SCd; or we must look at st.erilit~·, not as an in
delible characteristic, but as ono Cfll)ll.blo of being reo 
monld by domestiootion. 

Finally, looking to all the ascertained facts on the 
intercroesing of lliants and animals, it may be OClIl
eluded that lIOmo dcgree ofsterility, bolll in first CJ"06S08 

and in hybrids, is Rn extremely generol result; bllt that 
it cannot, uuder our present state of knowledge, be oon
sidered t\8 absolutely universal. 

LaIC' fPtJf:Tfling tA.! Stmlitp of fir", 0r0tM. alld of Hp
brUU.-We will now consider a little more in detail tbe 
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circulllstane<>8 and ru1es go"erning the sterility of first 
CI'OIIIe8 and of hybrids. Our chief object. will be to see 
whether or not Ole ru1es indicate tlmt specie! ha"e 
specinlly been endowed witll this qUlllity, in ordcr to 
Ilrcvent their eroesing and blending togetllC!r in litter 
confusion. The following nllOil and ooncluaiOIl~ are 
chicfly drawu up from Giirlncr's admimblo work on tho 
hybridi80tion of pillut&. I have taken Illlleh pains to 
~rtain how ftu' the rules apply to animals, and oon
sidering how lK'anty our knowle<4,'9 ill ill re~;ard to hy
brid anima.h. I have been surprised to find how gene
rally the same nllea apply to both kingdoDlJl.. 

It hllll been already remarked. that the degree of fer
tility, boUI of first cro!I8eB and of hybrida, gradtultes 
from ZCI'Q to perfect fertility. h ill I!Urpriaing in how 
many curious wa)'ll this gradation call be shol\'II. to 
exist; but only the barest outline of the foots call here 
be ginm. When l)Ollen from a plant of one family is 
placed on tho IJtigllla of a plant of a distinct family, it 
exerts no more influence than 80 Illuch inorganic dust. 
}~rom Uri! o.h80lute zero of fertility, the pollen of differ
ent speciCII of the IIllme genua applied to tho stigma of 
8Omo ono species. yield8 a perfect. gradation in the 
number of I!II!oCds produced. up to nearly complete or 
e,'en quite complete fertility: and, as we Iun-e 1leCll, 

in certain abnQnnal cage8, even to an c.xc:oo. of fertility, 
beyond t1mt which the plant's own IKlUen will produce. 
So in hybrids themselves. there aro IJOllle 1fh.ich nc,'er 
111,,"0 prodtl(.'oo, and Ilrobably nover would produce, oYen 
with tho lKlllen of either pure parent, ji singlo fertile seed: 
but ill some of these C8.SCIl a first trace of fertility may 
be d<'toctcd, by the pollen of one of the pure IlIlrellt
species causing the flower of tho hybrid to wither 
earlier than it otherwise 1Iwld ha\'e done; aud the 
early "..ithering of the flower is well knO'll11 to be a sign 
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of incipient rerti liSfltion. From tbis extreme degree 
of sterility we 111"'0 flClf·fertilised hybrids producing a 
greater aud greater number of 800<ls up to perfect fer
tility. 

liybrids from two apocies which are ,'ery difficult to 
cross, and wl.ich rardy produce any oJI'spring, are gene
rally ,-cry sterile j but tbe pamllelillm between the (liffi· 
culty of making a first CI'068, and the sterility of the 
hybridJ thM produced-two cla88e8 of facts which are 
genernlly ooufoundod togetber-is by no means strict. 
There are many C8808, in which two pure specie>! can be 
united with unusual facility, ami produce numerous 
hybrid-oll'sJ.lring, ye~ theee hybrids are remarkably 
sterile_ On tho other Imlld, t1w.re are species which 
can be ct'088C(l "cry rarely, or witb extreme difiiculty, 
but the hybrids, when at Jrurt. pro<iucc<l, are \"ery fertile. 
E,-en within tho limits of tIle samo genus, for irutanco 
in Dil'l-lIthus, these two opposite cases occur. 

Tho fertility, both of first el'OflSCll (Iud of hybrids, is 
more eMily affected by unfavourable oouditiOIlS, Ulan 
is the fortility of pure IIpccies. But the degree of 
fertility is likewise innately variablo j for it is not always 
the same when the samo two species are crossed under 
the same circumstancee., but depends in part upon the 
ooll8titutiou of tho individuals which hapjX'1l to have 
been cl106CIl for the experinlent. So it is with hybrids, 
for their degree of fertility is often found to dill'cr 
greatly in the se'-ernl iudh'iduals raised from seed out 
of the sam~ capsule and exPOIlOO to exactly the same 
conditious. 

By the .... nn systematic affinity iii meant, the resem
Llance betw~1l sp(!ociCii in structure aud in constitutiou, 
more esllOOially ill the structure of pm1.iI which are of 
high physiolOb-ical importauce and which differ littlo in 
the allied. specice. No",' the fertility of first CJ'06.SeS 

© The ComDlete Work of Charles Darwin Online 



u.ws OF STERILITY. 2,')7 

between apeciea, tUld of the hybrid! produced from 
thcm, 11 largely governed by their systematic af· 
finity. This ia clearly shown by hybrid! never lun·ing 
been miaed between specics ranked by sylJtematists in. 
distinct falllilies; and on the other hand, by ,·cry closely 
allied species genemlly uniting with facility. But the 
correepondellce between systematic affinity and the 
facility of Cl'08Bing ia by no menll8 strict. A mul· 
titude of ease! could be gin.'n of '"ery clOllCly allied 
species IIhich will not unite, or only with cllOtreme 
difficulty; and on the other hand of ,·ery distinct 
species whieh unite with the utmost facility, In the 
same family thero may be a brenus, !L!I Dianthus, in 
which ,·ery mMy IlIJecies eM most retl(lily be Cl'OIiIit!d; 
amI another gellUS, as Silene, in wbich the mM 
perae,·ering efforts ha,'e failed to produce between 
extremely clOllC species a single llybrid. Eyen within 
tho lilll its of tho same genus, we moot with this SBme 
difference; for insto.nce, tlw many spooies of NicotitUla 
have hoen more largely crossed than the species of 
almost any other genUll; but Giirtner fOlmd that N. 
acuminata, which is not a porticularly distinct spcc:ies, 
obiit.iuately failed to fertilise, or to be fertilised by, no 
leiS UlAn eight other species of ~iootinna. Very many 
analogous facta oould be given, 

No one hBe hoell able to point out wllAt kind, or what 
amount, of difference in sny recognisable chamcter is 
sufficient to prm"ellt two species cro8i!ing. It call be 
shown that 1)lllniB most widely different in Imbit cllld 
gcnernl nppcaral\Ct:l, aDd having strongly mnrked diffcr
eucCi in every part of tho f1owor, c,·on iu tho pollen, in 
tllO fruit, and in the cotyledons, can be crQ68(.'(L Anuual 
and perennial plants, deciduoUll and eyergrcen trees, 
plants inhabiting different statiODl and fitted for ex
tremely different climates, can often be cl'Oll$C(l with ease. 



258 

By II. roriprocal Cf08II between two tpeCies, 1 mean 
tho case, for inBtance, of a stallion-horse being fust. 
cfQ8lIeIl \lith a female-ass, and then fl lURIe-a&! with a 
.mnre: theso two species may then be Mid to have been 
reciprocally cros:scd. Thero is often the widest possible 
difference in the facility ofmnking reciprocal crosses. 
Such C/UlC8 are highly important, for they pro\'O thnt 
the capacity in nny two species to 01'088 is often com
pletely independent of their aystcmatic affinity, or of 
any T(l(l()gniso.ble difference in their whole organisation. 
Oil the other hand, these caaoe deArly ahow that the 
c8]mcity for cfOllSing ill connected \lith constitutional 
diffcrenees imperceptible by us, and confined to tho 
reproductive system. 'l'hia difference in the result of 
reciprocal CI'QS8e8 between tlle same two species was 
long ago observed by Kolrenter. '1'0 giye 811 in!ltanoo: 
~timbilis jalllppa can easily be fertilised by tho pollen 
of ilL !Ollbriflom, and the hybrids thus produced are 
I!ufllcicntly fcrtilo; but Kijlrcutcr triod more than two 
hundred times, during eight following yoors, to fertilise 
reciprocully M. longiftora Wilh the pollen of U. jalaplJa, 
and utterly failed. So\'eml other equnlly frtriking Cft!Ie(I 

could be given. Thnret hlUl obeen·eJ tbe I\ftme fact. 
with certain fl68.-weOOa or lllei. Giirtner. moreover, 
found that this difference of facility in making red· 
procel CroMOS ill extremely common in a lesser degree. 
11 0 hAIl obeen·eJ it m'en between formnoclose1yre:iated 
(All i\fauhiola annua and glabm) that many botanista 
mnk them only All mneties. It ill alilO a remarkable 
fnet, that hybrids raised from rooiprocul CI'OI!SCS, though 
of course compounded of tho very sarno two spocies, 
the 0110 sneciea haring first boon used as the father and 
then a8 the mother, generally difTer in fertility in II. 

amall, and OCCIl8ionally in II. higll degree. 
Se,'eral otller singular m1ea could be b-iven from 
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Giirtner: for ilUltanee, 80me species have a remarkablo 
power of crossing with other speciCII j other species of 
the Mille gellUS have fl remarkable power of impret!S:ing 
their likenC88 on their hybrid offspring; but these 
two powers do not at all nccessnrily go together. 
Thero are certain hybrids which instcnd of hm'ing, as 
is usual, un intcnnooiatc cbarocter between their two 
parenti!, alwnys closely resemble olle of them j amI 
such hybrids, though exterlUllly 80 like 0110 of their {lure 
l)8.rent-f!:p~~ciee, are with rare exceptiol}! extremely 
sterile. So ab"ftin amongst hybrids which are usually 
int('nncdiate in structure between their parents, C1-
ceptiollfll and nbnonnal indh'iduals 8OmetirnC8 are hom, 
l.-hicl! clOflCly resemble one of their pure parents j lind 
these hybrida are almost alwaya utterly 8terile, m'en 
when the other hybrids raised from aced from the 81'111\0 

<'lIpsule have a COllSidcrable degree of fertility. 'l'hese 
f,\ct9 !!.how how colllpletely fertility ill the hybrid is 
independent of iiB extenlRI resemblnnce to either pure 
))8.l'('ut. 

Considering the IICl-eral rules now gh'en, which 
govem t1H~ fertility of first Cro88Cfl lind of hybrids., we 
IJOO that wlwn forma, whieh must be considered 8i.I 

good lIud distiuct !!.IJeCiOll, are wuted, their fertility 
graduat&! from zero to perfect fertility, or even to 
fertility under certain condition!!. ill exCUIfJ. That 
their fertility, besides being eminently Buscel,tible to 
fn\'oUfnble find unfa\'oumble conditions, is iunately 
variablc. 'l'llat it i~ by no moon~ always the !lame in 
dcgree in tho first Cr0ti8 and in the hybrids produced 
{nlin this Ct0S8. That the fertility or Ilybrids is not 
related to tho degree in wluch they reeemble in exter
nal s)llICSranoo cither parent. And lastly, thllt the 
facility of making n first CI'068 between any two species 
is not al"'ays b"O\'erned by their systemntic allinity or 
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degree of resemblance to each other. This latter 
statement is clearly proved by reciprocal crosses 
between tho Bamo t wo species, for according as the 
one speeies or the other is used aa the father or 
the mother, there .is generally some difference, and 
occasiollll.lly the widest possible difference, in the 
facility of effecting an union. The l!ybrids, more
over, produced from rocilJrocal crosses often differ in 
fertility. 

Now do these complex and singular rules indicate 
that species hare been endowed witll sterility simply 
to prewnt their becoming confounded in UAturo? I 
think not. For why should the sterility be so extremely 
different in degree, when varions species are crossed, all 
of Wllich we mnst suppose it would be equally important 
to keep from blending togcther? Why should the 
degree of sterility be innately varinble in the individuals 
of the &lme species? Why should some species cross 
with fneil ity, aud yet pnxiu<.:e wry sterile hybriw; 
Ilnd othor species cross with extreme difficulty, and yet 
produce fairly fertile hybrids? Why should there ofren 
be 80 great a difference in the result of a reciprocal 
cross betweeu the same two species? WIlY, it may 
o,'en be asked, has the production of hybrids been per
mitted? to grant to species the special power of Iln>
ducing hybrids. and then to stoll their further PTOIJa,;,"Il
tion by different degrees of sterility, not strictly related 
to the facility of the first union between their parents. 
seems to be n strnngc aTrungement. 

'1'he foregoing rules and facts, on the other hand, ap
pear to mo clearly to indicate tllnt the sterility both of 
first crosses and of hybrids is simply incidental or de
pendent on unknown dLn'erence!!, chiofly in tho repn>
ductive systems, of the species which are erosacd. 'fhe 
difference!! being of 90 peculiar and limited a nature, 
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that, in rooiprocal erosses between two species tile male 
IICXllal element of the one will ortell rreely act. all the 
female IICXllal element of the other, but not in a re
versed djrectioll. It will be advisable to explain a little 
more rlilly by an example what 1 metln by sterility 
being inciclental on other differenC68, and not a SI)CCi
ally ondowed quality. As the capacity of one plllnt to 
be grafted or hucldcd on anotllCr is 80 entirely unim
portant for ita welfare in a state of uature, 1 prc8l1m6 
that no on6 will IlUppose that thi8 capacity is 1\ .p«iall!J 
endowed qual ity, but ",ill admit tllnt it is incidental 
on differenOOl in the laws or growth of the two plants. 
,Ve can 80metimes 800 the reason why ono troe wiU 
not take on another, !'rom difl'ereuce8 in their rate of 
growtll, in tile hlU'dnC!18 of their wood, in tile l)('riOO of 
the Bow or nature of their sap, &c.; bllt in a multitude 
of caBC8 we can 3111!ign no rooBOn whatever. Great di
l'ersity in tho &ize of two plante, one being woody nnd 
the otller llerbnooollll, one being evergreen and tim 
other clecidnouB, and adaptation to widely diffeI"Cnt 
climate!, does not always prevellt the two gmlling to
gether. As in hybridisntion, 80 with gnlfting, tllO 
capacity is limited by Bystematie affinity, for no one 
ha.s been able to graft treel! together belonging to quite 
distinct families; and, on the other hand, e10eely allied 
species, alld \'aMeties of the same spooies, eRn ll5Ually, 
but not inl'ariahly, be grafted witll ease. But thia C81l6-

city, WI jn hybridisntion, is by no moons absolutely ~ 
venlCd by systematic affinity. Although many distiuct 
gencm withill tho w.me family hnve boon gmflcd to
gether, ill other cases species of the 8IlIDO gelllls will 
not take on each other. The pear can be grafted fnr 
morcrcadilyon tho quince, which is rtUlke.:iWlnuj,;tiuct 
genus, than on th6 apple, which is a member of tllO 
same genU& Even different YaMeties of the I.e&.r take 
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with dilTerent clegroos of (,I(:iiity 011 the quince; &0 do 
different vnrietiOl! of the Ililrioot and l~ach 011 cortall\ 
varieties oC the phUll. 

As Gartner found that there was sometimes iUI innate 
difference in different illdiuiduau of the same two spe
cios ill crossing; 80 Sagaret believes this to be the case 
with different individuals of the same two species ill 
bewg grafted together. As in recipl'OCl\\ CI'OIIiC8, the 
facility of effecting an union is often very flIT from 
equnl, so it sometimes is in grafting j the common 
gooseberry, for instance, CllliUot be grnfted on the cur
rant, whereas the CUTrant will take, though 'with diffi
culty, on the gooseberry. 

We have seen that the sterility of hybrids, which 
have their reproductive organs in au imperfect con
dition, is 0. "cry different case from the dilllculty of 
lUliting two l)ure SpooiOll, which ha\"c their reproduc
tive organs perfect; yet these two distinct cascs run 
to a certain cxtcllt pilrollel. Something analogous 
OCCUJ'll in grufting; for Th.ouiu found that three species 
of lWbiniu., which seeded freely on their OWII roots, 
and wh ich could be grafted with no great difficulty 
on nnother species, when thus grafted were rendered 
barren. On the other hand, certain species of Sorbus, 
whell grafted on other species, yielded twice 1\8 much 
fmit 1\8 when on their own roots. We are reminded by 
tlw Intter fact of the extrnordinary case of Hippe.. 
astrum, Lobelia, &c., which eooded much more freely 
when fertilised with the pollen of distinct species, than 
wlwn self-fertilised with their own polh:m. 

\fe thus see, that although there is a clear and 
fundameutnl differenco between the mere adhesion of 
grufied stocks, and the union of the Ulale nnd female 
elCillents in t he Ret of reproduction, yet that tlwre is a 
rude degree of parallelism in the results of grafting and 
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of cl"Of\!!.ing dilltinct. 8pecies. And lUI we mUlt. look at. 
the curiOllS and OOIDI)lex laQ goyerl1ing the foo.ility with 
which trees can be grafted on each other 118 incidental 
on ullknown (LiffereOce8 in their vegotati,·e BysteU11I, flO 

I believe that. the still more oomplel: lawg govemillg 
the facility of finlt crosses, are incidentlll on unknowJl 
differenccs, oILieRy in their reproductive fJystems. 
'l'hCflC difforellces, ill both caYlS, follow to a certain 
extent, fI8 might IUH'e been expected, Bystemntic affinity, 
by whieh ew!ry kind of re5emblallOO and diB8imilarity 
bet"·een organic beiub'1l ill attempted to be eJrpreesed. 
The fl\(.18 by no means Il00111 to me to indicate that the 
greater or le8IK'r difficulty of either graftillg or cl"'08!Iing 
together variOl.l8 specie8 hM been a @pecial endow
mOllt; although in the C88e of cn:lll8ing, the diflleulty 
is fL8 importllnt for the endurance and !!lability of spe
cific fonll~, fL8 in the case of grnfting it ill unimportant 
for their wCIrllrc. 

GallHl of tM Sterility of fir-It Grow" and of ITylm·a...
We mlly IIOW look a little clO8Cr at the proooble caullC8 
of the 81erility of first CI"O!:!&CS and of hybrid.a 'J11C!1e 
two Cfl&eIj are fundamentally different, for, 118 jU8t. 
remarked, in the WI ion of 111·0 I)ure specice the male 
awl female sexual elements are perfect, whercaa in 
hybrids they are imperfect. E,'cn in first croesee, the 
greater or IC88Cr difficulty in effeetiug Ilunion apparently 
depends Oil 8O'·e",1 distinct causes. There must 8OIDe
tilllOl be a physical impossibility in tIle male element 
reaching the ovule, &'! would be tho C88C with a plaut 
baying fI, pistil too long for tho pollcn.tube8 to reneh the 
omrium. It Ims also boon oheern"Jd tlmt when pollell 
of ono slH.lcics ill 1)laced on the !!ligma of a d.istantly 
allied speciee, though the J>ollen.tubee protrude, tlu~y 
do 110t penob"nte tho stigtll3tic surface.. Again, the 
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male clement may reach the female clement, but be 
incapable of eamring all embryo to be dc,"eloped. as 
seems to ha,"O been the ease with 90me of Tlnln!t'8 
experiments on FueL No explanation call be gi"en 
of these facta, 1I1l)' more thon why certain trees canllot 

be grafted 011 others. Lastly, an embryo may be 
dc\'eloped, and then peris!l at an early period. Tills 
latter altcnlath'C hfL8 not been sufficiently attended to; 
but I believe, from observatiollll communicated to me by 
Mr. Hewitt, who has had great experience in hybridu.ing 
gallinaceous birds, that tile early death of tile embryo 
is R '-cry frequent cause of sterility in first CI'088eS. [ 

WIU! at fll'!it vcry unwilling to be1ic'fc in this vicw; 
as hybrids, when once born, are generolly healthy 
Ilnd long-lived, 1\8 we 800 ill the ease of the common 
mule. R ybrich, however, are dift'erently circumstanced 
before and after birth: when born ond living in 8 COUlI 

try WIICTe their two parents clln Ih-c, they are gene.. 
mIly IJlaced under suitable conditiona of life. But a 
hybrid Imrtakee of ouly half of tho nature and consti· 
tution of its mother, and therefore before birtb, as long 
88 it is nourished within its modler', womb or within 
tlle egg or seed produced by the mother, it may be 
exposed to conditions in BOmo degree ullsuitable, 
and coIll!equently be liable to perish at an early 
pcrioo; more especially as nIl very young beings seem 
eminently ecnaiti\'e to injurious or unnatural condi· 
tiona of life. 

In regard to the sterility of hybrids, in which the 
sexual elements are imperfectly do,'eloped, the case is 
\'ery different. I ha\'o more than on('(l alluded to a 
largo body of facts, which 1 111n'o collected, allowing 
that when animals and IJianta are remm'ed from Uleir 
natural conditionil, they are extremely liable to ha\'e their 
reproducth'e systelllll seriously affected, This, in fact, is 
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the great oor to the domestication of animals. Bctw~1I 
the sterility thUlIBUperinduced and that of hybrids, there 
are mallY pointB of similarity. In both cases Ole sterility 
ill indel)(!ndent of general health, and ill often accom
panied by exCC88 of size or great luxuriance. In both 
CWlCS, the sterility occurs in various dcgroes; in both, 
the malo clement is the most liable to bo ntrC(..1cd; but 
sometimClj the female more than the mole. In bodl, 
the tendency goes to a certain extent with 8)'stematic 
affinity, for whole groups of animals and plants are ren
del'e(1 impotent by the same unnatural oonditioll8; and 
whole groups of species tend to produce sterile hybrids. 
On tho other hand, one s:pecies in a group wiU 8Ome
times res1iJt great changes of conditions with unimpaired 
fertility; and certain speciCiJ in a group will produce 
UUll8llRlly fertile hybrids. No one can tell, till he triee, 
whether any particular animal will brood under confine
ment or flny plant seeo:l frooly uuder culture; nor can 
he tell, tiH he tries. whether any two species of a genllS 
Wil1}lrodlloo more or less sterile hybrids. lAstly, when 
organic bcinga are lliaced during 8C\'eral generations 
under conditions not Jlntural to them, they are ex
tremely Hllble to \'ary, which is due, M I believe, 
to their rellrodncti\'e systems lun-ing hoeD specially 
afl'ected, though in a lesser degree thall when sterility 
ensnes. So it is with bybrids, for hybrids in successi\·o 
generations lire eminently liable to "ary, lUI c"ery expe
rimentalist hM observed. 

Thus we flee that when organic beinga are placed 
under new and uwmtnrai oonditions, and when hybrids 
are produced by the 1lI1IIaturai el"08S.ing of two species, 
the reproducti"e system, independently or tho gelleral 
state of health, ill affected by sterility ill a very similar 
mnnner. In the one case, the conditions of life have 
been di:lturbed, tbough often in 80 8!igM a degree lUI to 
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be inallllr'('('iAble by os; in the other cue, or that of 
hybrids, the external conditions hal'O remained the Mme, 
but the organisation 1183 been disturbed by two different 
structure8 and constitutions baving been blended into 
oue. For it is scarcely poIIIiblo that two organisations 
should be <'Ompounded into one, without some distur~ 
Il.UCC occurring ill tho dCH~lopment" or periodical action, 
or mutual relation of the difte-rent ports and organs QUO 

to another, or to tho conditiOIlS of life. When hybrid!! 
are able to breed iJ1Ur Ill, tlley tnullJIuit to their offspring 
(rom generation to generation tIle 8Dmo compounded 
orgau.i!llltiOIl, and hence we need 1I0t be 8I11"),ri&ed that 
their eternity. though in some degree \'ariable. rarely 
diminisbcfl. 

It must, however, be confcMed that we caunot unde .... 
stand, c:s:cc))ting on '-ague b)1)otheaea, acw!1'fI1 facts lIith 
rc!Ipect to the 8terility of hybrida; for instance, the 
unequal fertility of hybrids produced from rooiprocul 
CJ'088C8; or the increased sterility in th08C hybrid9 which 
oocnsionally and exceptionally resemble clOlK'ly either 
pllrc parellt. Nor do 1 pretend that tho fort'gOing 
remarks go to tho root of the Inatter; no explnnatioll 
is offered why all organism, when lliaced under nnna· 
tul'lll collditiOll!!, ill rendered sterile. All that 1 ha.e 
attempted to show, is tbat ill two c~ in 80me l'('(lpecta 
fillied, steriJity is the common resuit,-in the one case 
from the coliditionlJ of life baving been disturbOO, in the 
other ease from the organisation having beell disturbed 
by two organi8Eltiollll having been OOIDI)()unded illto one. 

n mny 800m fanciful, but I BllIIpeet thut a. similar 
pnrnllelism extends to flll allied yet ,'ery diJTerent cl88B 
of facts. It is an old Ilnd almost unin~rtlII.l belief, 
fOllnded, J think, on a oolU!idernWo body of evidence, 
that slight changea in the oouditionll of lifo are bene
ficial to all li\'ing things. We 100 this acted 011 by 
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fanncl'll allft gftmcoera in their frequent exchanges of 
eeed, tubers, &c., from one BOil or climate to anotber, 
and back agai'L During the connlJeeoence of animals, 
we I)\ainiy see that great benefit.ii dcri\'oo from almost 
auy chango in dlo habits of life. Again, both with 
plantll and allimal8, there is abundant ovidence, that a 
cross bctWC('1I "ery distinct imlividuals of the 8nllle 8po

cief!, that ill between members of dilTl'rcnt strninB or 
lIub-breros, gi\'es vigour and fertility to tho offspring, 
J belie\'c, indeed, from the facts alluded to in our fourtll 
chapter, thnt a certain amount of crossing is indispens
able ('n'n II-itb hennaphroditesi aod that cloee inter
bl't'<'ding continued during se\-enU gcnel1ltioul between 
the netl.roOlt rclatioD.8, especiaUy if theeo be kept under 
the sarno oonditions of life. alll-aYI indueea weakness 
and sterility ill tho progeny. 

lienoo it I!CelllB that, on the 00(1 hand, slight changes 
in the oonditi0118 of lifo benefit all organic bcinb'fl, and 
ou tho other hnnd, that slight CI'068(!8, tlmt is CI"OIlSeS 
!x·tween tho males and females of tho SlImo Speci08 
which IllWO varied aod boeome slightly dilTerent, gh-e 
vigour and fertility to the offiqlring. llut we ha\'e 
IlE.'eD that greater cllllllges, or changes of a Jl8rticular 
nature, ofWn n>.nder organic beinga in 110100 degree 
IWriJe; and that greater CfOIISCiJ, that is CI'08!lC8 bet1ll"een 
maleII and females which hare become widely or spe .. 
ci6cally different, produce hybrids which a.re &...:!ncrally 
I!Iterilo in BOmo degree. J cannot pefllUadO myself lhat 
this pRl1Ill('iism ill an accident or all illusion. Both 
lent's of filets seom to bo oonnooted together by somo 
comlDon bllt lllu.nown bond, which is O5lClltially rolated. 
to the Jlrineillioof iife. 

Ftrl.ili.tyoJ Varidiu tchm CTOIttd, and oj inrir Mrmgrtl 
offtpri..,.-li may be urged. &/I a mOit forcible argu .. 
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ment, that thero must be aorne essential distinction 
between species and \"aricties, and that there must be 
lOme error in all the foregoing remarks, inasmuch as 
,-aricties, howew!r much they may differ (rom each 
otllcr in extenUlI 8PI)EllU'8nQe, CfOiII with perfect £aci1ity. 
and yield perfectly fertile offspring. 1 fully admit that 
tiliil it almost im"ariahly the case. But if 'I'm look to 
'-orieti611 produced under nature. we are immediaooly 
inyoh'OO in hopelOilll difficulties; for if two hitherto 
rolllltod varictiee be forum in any degree 8terile to
gether, they are at once mnked by most. lIutumiisb! 
tI8 8JlociC8. For instance, tho bluo aud red Ilimpcrnel, 
the (lrilllJ'Oll6 and oowalill, which are considered by 
IIlllOY of our best bolAniiits as ,-arietiee., are said by 
Gurtner no\ to be quite fertile when CI'OEJ8('(I, and he 
consequently milks them IlB undoubted 81M.lCies. If 1""0 
thlUl argue in a circle, dlo fertility of all nrietiee p~ 
dllced under nature "·m nssllredly havo to be b'rlUlted. 

lfwe turn to vurictios, produced, or supposed to hal"e 
been produced, under domestication, we aro still in
roh'oo in doubt. .For wheu it i!I stated, for in;rtance, 
that the Genllan Spitz dog llni~ more CftIIily than 
other dogs witb foxes, or that certain South A mencan 
indigenous domestic dogs do not readily ('lUll with Euro
pean dOb'S, the explanatioll which will OCCllr to every 
one, and probably tho tnlO one, is that these dogs hal"a 
dQ8Ccnded from sevcrnl noorig- inaHy distinct species. 
NO\'ertheless the penect fertility of 110 mAny domestic 
mrieties, ditTering .... idely from ench ether in allpea!'
allee, for instance of the pigeon or of the cabbage, is 
II. remarkable fact; more especia1ly when lII"e reflect 
how many 8116Ciee there are, which, though reoN!m
bling each other mOilt closely, are utterly sterile when 
intercroased. Several CQusidemtions. hOll"Cl'er, render 
the fertility of domestic "arietiee less remarkable than 
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lit first appelU"8. It call, in the first place, be dearly 
sllo1ll"1l. thnt mere external dissimilarity between two spe
ciee dO('ll nol determine their greater or l(.'88('.r d~ of 
8tc.rility when CJ"08SGd; ami we may apply the same rule 
to dom~tic ,'srieties. In the second place, IIOme emi
Dent nntumlistB beliel·e that n long OO!lrso of domesti
cation tends to eliminate sterility in tho suOOt!&!ire 
gcncrntioll8 of hybrids, whieh were at first olily slightly 
sterile j alld if tltis be 80, we surely ollght IIOt to el'pect 
to filld sterility both appearing and disal1l)elU"ing under 
nearly tile same oouditiolls of lire. Lutly, lind thia 
1Mlelll8 to me by far the most iml)()rtallt ooll8idemtion, 
new races of animals alld lliants are Jmxlueed under 
dOlDcst ication by man's methodical and unoonaciOlilJ 
poll'er of eeledion, for his 0111"11. UBC alld plcasure: he 
neither wishes to select, nor eould IIflleci, slight differ
ences in tho reproducti,"e sylrtcm, or other constitutional 
differences oorrclnWd with tho TClll"Qducti\"e system. 
110 supplies Ilis se,'eml \'nrieties with tho snme food j 

treatB them in nearly the same mauner, nnd does not 
wisll to alter their geneml habitB of life. Nature nets 
unifonnly ami slowly during yaat periods of timo on the 
"hole orgt1uistl tion, in any way which may be for each 
creature's Oll"n good; and thus she IDay, either directly, 
Of more llrobebly indirectly, through oorrelation, modify 
tho rt'proo:!ueth'e system in the sevcml desceodlUit/J from 
anyone Sll6CiCi!. Seeing tlliB difference in tho process 
of ac lcetion, !\S carried on hy man and nnture, we need 
not be sUl]lrised fit /IOlUe difference in the TCIlult. 

] hll\'o as yet IIJloken as if the \'arietice of tho sarno 
species \\ ere ill\'ariably fertile when intorenl8l!ed. But 
itaeellls to mo impossible to TCIlist tho evidence oflhe 
e1isteo~ of a certain amount of sterili ty in the few 
following ('8!JC!, whieh I will briefly abstract. The evi
dence is at least. 811 good as thllt from which we belie"\""e 
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in tJle sterility of a multitude of sl'ccice. The e,idence 
i.a. also. derived Crom hostile witn~ who· in all other 
ca8C8 C01lllider fertility and sterility M I18fe criterious 
of S)>ooific distinction. Giil1ncr kept during Bevcral 
yean a dwarf kind of nlRize witlt yellow seeds, and a 
tall mriety with rod seeds, growing nCtlr each other in 
Ilis garden; and altl,ough these 1)lants have IJePIlNlt.c<i 
aexee, thoy IIC,-cr u.a.turally cl'Olll!Cd. He then fertilised 
thirteen flowers of the one witJ. the polleu of the other; 
but only a single head produced any fK'C(1, and this one 
head produced ouIy fire grains. Uanipulation ill this 
CMO oOllld not bave been injnriout., lUI the plants haye 
acparatoo I!ICXe& No one, 1 be1ieve, liM suspected that 
these '-ftrielics of maize arc (1i~tinct specics; ami 
it is important to notice that the hybrid plants tbla 
raised were themsch-es pUftdl9 fertilo; I!O that even 
Giirtner di(lllot l'enture to consider tho two varieties as 
specifically tlistinct. 

Giroll tie UlI7.nreinglles cf08ilOO tJlI'OO ,-aricties of 
gourd, wl.ich like the maize has BCflRrated IJexe&, and 
be asserts thftt their mutual fertilisation is by 80 much 
tho ltWI easy lUI their differ<!n~ ftre gf'(!fl.ter. ITo 'll' far 
th(.'86 experiments may be trusted. I know not; but the 
fonruJ UI)l'rimenti8ed on, ftro ranked by 8ngaret, who 
Illainly fO\luds his c1.aiI8ificntioll by U.e tCllt of infertility. 
1l8\,aneties. 

The following case is far more remarkable, aud aeems 
at flJ'St quito incredible; but it is tho rurult of au II.8to
nisliing 1I11moor or oxperiments made during many years 
011 nino species of Verbo.scum, by 80 good an obecrver 
ami 80 1101:1111e a witness, as Giirtner: namely, that yellow 
and whito varieties or tho I18llle !!pOOies of Verbtlseum 
when illtereI'O!l!JOd produce 1(.'68 aced, tllfUl do either 
coloured \'arietiCll when fertilised wid. pollen Crom their 
0111\ eoloured flowers. Moreover, he 8.88Crta that whell 
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yellow alld white Yarietie8 of one lJl'cciCil are CI"OIIiIed 
with yellow and white varietiCil or a didind, IJpecies. 
lDore flOOd ia produced by the Cr()88(\I between the samc 
ooloured f1owenl, than between thOlO which are differ
ently ooloured. Yet these varietie8 of Yerbascum pro
sent no oj,her difference besides the mere colour or tile 
flower; ami one variety CIUl sometime!! be rniilCd from 
tho seed of tho other. 

Prom obiw:>nalioUll which I 111\\'0 mado 011 cer1ain 
mrieties of hollyhock, I Iun inclinoo to 811lilX!Ct that 
they present analogous facts. 

Klilreuter, '01'1.080 /:ICCUracy hail been oonfirmed by 
{'v{'ry 8ul:lilequent obeeryer, haa IlroVed the I1'Plarkable 
f~t, that one nloriely of the common toOOcoo ill more 
rertile, when crossed with a widely distinct ~Ilecies. 

than are the other varieties. Ho cxpcrimentiscd on five 
forma, whieiL are oonllilonly reputed to be "nrietics, and 
whieh lio tested by tho severest trial, namely, by reci
procal Ct088C8, and he found thei r mongrel oftsJlring 
perfeetly rertile. But one of t]U",S6 fi,'o vllrietics, wilen 
used either as rather or mother, and cro6iled with the 
N.il'otinlla glutin088, nhmYli yielded hybrids not. 80 
&l(·rile aa those which were produced from tile four 
ot.her varieties when croe&ed \lith N. glntil1068- lIenee 
the relln:xiuctive sy8tem of this olle ,-ariety must ha,-e 
been ill IIOme manncr alld in some degree modified. 

From lhC8Cl racts; from the greet difficulty of ascer
tainillg Ule infertility of varieties in a state of nature, 
for a sUpj)o8ed variety ir inrcrtile in lilly degroo would 
gellenilly be mnked lUI SpeciCII; from n:Uln selecting only 
uh:rlU\1 chllracters in the production of tho mOlt dis· 
tinct. dome!!tic '·ll.rietics, and from not wishing or being 
able to Ilrodlloo tOOOlIdite and fUllctional diifcrencee in 
the reproductive system; (rom Ui086 80vernl cons.ider
at10us and (acY, I do not think that the "ery general 
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fertility of varieties can be proved to be of universal 
occurrence, or to form a fundamental distinction between 
mricties and species. The general fertility of varieties 
doee not l!e(!rn to me sufficient to overthrow tho view 
which I luwe taken with respect to the ,'ery generol, 
but not inmrinhle, sterility of first Cl'OI!S(lS and ofhyLrids. 
Mmely, that. it is not a special endowment. but is inci
denial on 8lowly acquired modifications, more cspeeially 
in the rel)J'O(llictive 8yStclll8 of the fOnIl/:l wllieh aM ,""""'. 

U!lfJridl and MflIlgrtll Cf.Impared, indepnukntly of the!°r 
jertiljty.-lndcpcndcntly of tho question of fertility, tl10 
olTspring of species when cl'08lled and of nuicties when 
cl'088ed may be compared in several other respects. 
Giirtner, whose strong wish W88 to dnlW n marked line 
of distinction hetwe<!11 species ftnd varietiC8, could find 
very few and, fill it seems to me, quite nnimportant 
differences between the 8O-eIllJed Ilybrid offspring of 
spocies, and the 8(K'nlled mongrel offspring of "nricties. 
And, on the other hnllrl, they agree most closely in ycry 
many importAnt respccta. 

I shall hero discU88 this subject with cxtreme bnwity. 
The most imlJOrtaut distinction is, tlmt iu the first. 
generation mOll",<>rels are more \'ariab10 Ulan hybrids; 
but Giirtner admita that hybrid!! from species which 
lUn'e long been eulth'atod are often Yariable in the first 
generation j and I haYe myaeJC 80011 striking illsUlIlCC8 

of this fact. Giirtuer further admits that hybrids be
t~'ocn very closely oJlicd .species are more "Mablo 
than those from ycry distinct species j and tbis !!hoV.1I 
tllat the difference ill the degree or yariability gro.
duntCil away. "'hen mongrels nnd the more fertilo 
bybrids IU"6 proptlgtltod for ilCycml generations an ex
treme amount of "ariability in their offspring is Ilotori-

The wmolete Won. of Charles DOfWIrl 0 _ __ _ 
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0118; but !lOme few CIl8C8 both of hybrids ftnd mongrels 
long retaining unifonllity of chamcter could be given. 
Tho \'ariauility, however, in the sUCCCIISh·o generntiollll 
of mongrels is. perllftps, greater than in hybrids. 

This greater variability of mongrels Olan of Ilybrids 
dOOflnot 8eem to me at nil surprising. For tIle parents 
of mongrels are '\"arletics. and mostly domestie nrieties 
(,'cry few experiment8 illwing been tried on natural 
varieties), and tllls impliCfl ill most eases that there has 
hoel. recent variability; and therefore we might expect 
tllat such \'nriability would often continue find be super
added to that arising from the mere oct of crossing, 
The Blight degree of ,'arinbility in hybrids from the fil'llt 
0I'0Il8 or in the first generotion, in contrast witll tlleir 
extl'li'me variability in the 8UOC-eeding generntiCIIIII, ill a. 
curious fact and deilC-r\'es attention. For it beers 011 

and corrolwJmtes the view which I ruu'o taken on the 
cause of ordinary variability; namely, that it is duo 
to the reproductivo system being eminently scneitivo 
to ally change in tho coliditiollll of lifc, I.>eing thUll 
00('11 rendered either impotellt or at least incapable 
of ita proper function of producing offspring identical 
with the parent-fonn, Now hybrids in tbe first gene
nltion are descended from 8pecies (CXChldillg tl1080 
long eultil'ated) wllich have not bad their rep~ 
ducti'e syste1ll.B in any way affC(!ted, and they are 
not vllriable; bllt hybrids themsclves lIa,'o their rellI'Q
ductive systelUil seriou8ly affected, and their descend
ants are highly variable. 

But to returll to our comparison or mongre18 and 
hybrids: Giirtner 8mte& that mongrelll are more liable 
tllan hybrids to revert to either parent-form; but 
this, ir it be true, is certaiuly oo1y a difference in 
d(>grce. Giirtner further insists that when any two 
8J'lCCiCB, ahhough ffi08t closely allied to ea.cll other, are 
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the female, 80 that the mule, which is the offspring or 
the male-a88 aud mare, is more like (ill a88, thnll is the 
hinny, which is the offsl)ring of the female-au aud 
stallion. 

Much Jrtress hAll been laid by IIOme authors on the 
I!tiPpoeed foot., thnt mougrel a.Wmab aJone are born 
dCltlely like one of their lJ6renbi; but it c.l\ be shown 
that this does 80metimes occur \lith hybrids; yet 1 
grant much le88 frequently with hybrids iJmn with 
mongrels. Looking to the Cft8CII which I Imve (;ollected 
of cl'08!3-bred Illlimnls cJOIIely rcecmbling one parent, 
tho n!8emblancetl Beem chieHy confined to dmmeters 
alm08t monstrous in their nature, and which htn-e sud
denly al)peared---l!llch 88 aJbinism.,. melanism, deficiency 
of tail or horm, or additional fingers and toea; and do 
not relate to chamctcl'l which ha.'I"e been slowlYac<IUirro 
by aclection. Consequently, 8udden ro'"ersions to Ule 
perfect character of either parent would be more likdy 
to occur with mongrele, which are desccnded from ,"a
ricties often suddenly l)l'O(iuced aud semi-monstrous in 
cbamcter, than with hybrids, which are de8(.'Cndcd from 
Bpe('iCII &1o\l·ly and natunilly produced. On the whole 
I eutirely agree ..nth Dr. l>rosper Lncas, who, after 
arranging an enonnoull body of fact;! with respect to 
animtl.ls, cornell to the conclusion, that the law8 of re&em
blance or tho child to it3 pBrenU! are tIle same, wllctllCr 
tbe two parenta differ much or litUe from each other, 
namely in the union or individuals of the 88me ,'ariety. 
orofdiffercnt "arictiOl, or o£ distinct rpecie8. 

Laying aside the question of fertility and sterility, 
in all other respects tllcre eeems to be a gencra! and 
cloee limilarity in the offspring or crossed 8]leeics, and of 
cn.l8ilCd ,'arielia If we look at 81leeies lUI IlIn"iug been 
specially created, and at ,'arieties ail having been pro
duced by seooudary 11\\\11, this similarity would be nil 
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astonishing fact. But it harmonise!! perfectly with the 
view that there is no essential distinction between spe
cieaand varieties. 

Summar!! of O,\apter.-First crosses betwoen forms 
sufficiently distinct to be mnked us species, and their 
hybrids, are very genemlly, but not uni,'ersally, sterile. 
The sterility is of all degrees, and is often so slight that 
the two most careful experimentalists who have ever 
Jjved, have come to diametrically opposite oouclusioll.8 
in mnking fonns by this test. The sterility is inlUltely 
\'ariable in individuals of the sa.me species, and is 
eminently susceptible of fuvonmbJe and unfavonmblo 
conditions. The degree of sterility does not strictly 
follow systematic affinity, but is wwerned by seveml 
cnrious and oomllleJl: laws. It is genemUy different, 
aud I!Ometimea widely different, in reciprocal CJ'Ol!8CS 

between the same two species. It is not always equal 
ill degree in u fifSt cross and in the hybrid produced 
from this cross. 

I n the same manner as in grafting trees, the etlpacity 
of one species or variety to take on another, is incidental 
on generally unknown differenc<!fl in tJ1eir vegetative 
system.s, so in crossing, the greater or less facility of one 
species to unite with auothcr, is incidental on unknown 
differences in thei r reproducti\,c systCllll!. There is no 
more reason to think that species have ~n specially 
endowed with VUriOUB degrees of sterility to prevent 
them crossing and blending in IlIlture, than to think 
tlUit trees have been specially endowed with various and 
somewhat analogous degrees of diffieulty in being grafted 
together in order to prevent them beoomiug iuarched 
in our forests. 

'L'ho sterility of first erosses betwoon pure species, 
which have their reproductive systems perfect, 80CUUI 

I", W rI< f ~ rwin nli 
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to d('l)Cnd on I18vera1 circumstanOO8; ill 80rne cases 
largely Oli the esrly death of the embryo. The sterility 
of hybrid~ which ha,'e their rellrodueth'e systems im
perfect, and whicll ha,e had this syll1.em nnd their whole 
orgunislltion di>Jturbed by being compounded of two dis
tinct spociC$, 8CeIllS clOilOly allied to that sterility which 
80 frequently affecta pure speciC$, wilen their nnturol 
comli tioHS of life ha,e been disturbe<L This view is 
supported by Ii pare.llelism of Imother kind ;-Iulmely, 
that the cl'OMing of fonnB on]y slightly different is 
fd\'oumble to the vigour and fertility of their offt>llring; 
and that slight changes in the oouditions of life are ap
parently fal'ourable to the yigour and fertility of all 
orgi'uic beings. It is not Slll]lrifring: that the degree of 
dillleulty in uuiting two SpeciCfl, and the degree of 
sterility of their hybrid-off.;qlriug should g.:!nerolly oor
respond, thOllgl1 due to distinct Cl\\l8e8; for bottl depend 
011 the Rmount of differenoo of 80me kind between the 
spedee which are crossed. Nor is it surprising thllt 
the facility of effectillg a first CnJ88, the fertility of the 
hybrids produced, and tile capacity of being grafted t., 
gether-though this latter capacity e\'idently depends 
on widely different circumstances-should all run, to a 
certain extent, pamUel with the systematic alllnity of 
the fonnl which are subjected to I!l:I)Criment; for sy&
telllatie affinity atwlIlpUl to C:lpre88 all kinds of resem
blanoo between all species. 

Finlt CfOlllle!l between fonnB knolll'll to be yarieties, or 
auffieicntly alike to be ooll8idered lUI varieties, and their 
mongrel offspring, are very g!!llemlly, but not quite uni
Yel'8ll.Uy, fertile. Nor is this noorly geuel'illnnd perfect 
fertility lurprising, when we remember how liable we are 
to Iilrguo in a circ]e with respect to ,'ariclics ill II. state 
of nature; and when we remember that the greater 
number of varieties have been produced under domesti-

___ -"'-" ..... _ te .t/'o rk. f:.....arIL. 



278 

CAtion by the &election or mere e:s:temal differences, and 
not of difT~rences in the reproductil'e lIystem. III all 
other respects, excluding fertility, there is II c101e gene
ml reecmblnnce between hybrida alld mOIl{:,rrels. Filially, 
tilell, the facta brieOy gh'en in thill chapter do not seem 
to me opposed to, but C,'CII nlthcr to IIUpport the "icw, 
that there ill no fundamental disLiuction between SpeciC8 
and \'ari(>ties. 
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CUAPTER IX . 

Os TII.la1'l:.RrECrH)l< or Til. OWLOO1CAL R &CORD. 

On the Rbecnoa of intermediate "arieli ... at Ihe I'retelll day-On 
the nature of ntinet. intermediate ,·arietle. j on their Ilumber
On the"",t lat*' of time,'" iuferred from the l'llleof depoori_ 
tiouRlldofdenudatiou-OothepoOnH.'UofOUrpaUoontolagieaJ. 
COUOCUODI-On the intermiUenoe of geological fQmlatiQllS_ 
On the ab.enoe of intermediate .-.riCIie. in anyooe formation 
-On the tudden appewana! of gtOIll" oflJl«M.o.-On u..,ir 
Ilidden 1I'I;ean.n.oe in the lo"'('IIl known fOMiliftroul atl'llla. 

b the sitth chaptcr T enumerated the chief objcctioIllJ 
which might be justly urged against the views main
tained ill this ,·olume. MOilt of them hnn~ now been 
discuSSQd. Oue, namely the distinctness of specific 
forma, and their not being blendcd together by innu_ 
merable transitional links, is a w~ry obvious difficulty. 
1 lLSi!iglled rellllOlllI why such link8 do uot oollllllouly 
occur at the prc8Cnt day, undcr the CircuIIISUlllc(!!l ap
llal'elltly m08t fa"ourable for their IJt'C8Cnoo, namely 
on an extensive Ilud continuous area with graduated 
IJhy~ical conditioll!!. I endea,·ourcd to ahow, that the 
life of each speciefl depends in a more iml)()rtnnt manner 
on the l)reecnce of other already defined organic Conns, 
than on climate; and, tllereCore, tlmt tho really go
ycrning COO(liti008 of life do not graduate away quite 
in8Cusibly like hcat or moisture. I elldell\'ourcd, also, 
to show that intennooillte mricties, from Ui.;tUlg in 
le88Cr numbers than the fonns which they COlinoct, will 
gencrally be beaten out and extenninatcd during the 
COUl'Bc of furtlwl' modification and iOlI)ro'·Cment. The 
main can.9C, however, of iwmmerablo intcnnediate linkJs 
DOt now occurring e,·erywbere thronghout nature de-
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pends 011 the Ycry process of nalurnl sdoction, through 
which new varieties continually take Ihe pllWe8 of and 
extenninate their parent-forms. But just in proportion 
lIS this process of cxtcmlination has acted 011 all 
enormous 8I!ale, so must tIle uumber of intermediate 
varieties, which have formerly existed OIl the earth, 
be truly cnormous. 'Vhy then is not eycry ~ 
logical formation and every stmtmll full of such iuter
mediate links? Geology Mllllredly ?0C8 not revcal any 
such finely graduated organic chain; and this, perhaps, 
is the most obvious and gnwcst objection which can be 
urged against my tlleory. The eXllitmation lies, as I 
believe, in tile extreme imperfedion of the geological 
_w. 

In the first place it should always be borne in mind 
what sort of intennediate fonns must, on my theory, 
hal-e fonnerly c:tiated. 1 have found it difficult, when 
looking at any two specie£!, to al'oid picturing to myself, 
fonns directly intennediate betwoon them. But this 
is a wholly false l'iew; we should always look for fonns 
intermediate between each species and a common but 
unknown progenitor; lind tbe progenitor will generally 
ba\'e differed in some rospects from all its modified de
scendants. To give a simple illustrntiOll : tIle fantail and 
pouter pigeons have both descended from the rock-pigeon; 
if we llOSSCasod all the intennediate mrieties whieh 
haveel'erexistod, we should hal'e anedremelyelose series 
between both and the rock-pigeon; but we should ha,'e 
no l'o.rieties directly intermediate betll·cen the fantail 
aJld pouter; none, for instance, combining a tail some
what expanded lIith a crop somewhat enlarged, the 
characteristic features of these two broods. 'fhese two 
broods, moroover, have become so much modified, that 
if we had 110 historical or indirect evidence regarding 
their origin, it would not have been po;iI!ible to llave 
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detennined from a mere comparison of their structure 
widl tlUlt of tbe rock_pigeon, whether tlley had deaoeuded 
from tllislpeciee or from BOrne otller allied S)k!Ciee. such 
8iI C. oella& 

So with naturol apecies, if we look to forolll \'cry 
distinct, for instance to tbe borse amI tapir, we Ila\'e 
no reason to 8UpPOse that links eYer cxbted d ire<:tly 
inwnnedinte betW(!C11 them, but betw(!Cn cadI and all 
Illlknown common parent. Tho common lJ6rent v.iLl 
hal'e hnd in itB whole o'b'llnisatioll much ~nernl reflCm
blanoo to the tapi r and to the horse; bllt in BOnle points 
of structufC may 11&\'e differed oonaidrrnbly from both, 
C\'(!lI perhaJ:18 more than they differ from eae-h other, 
llenee in aill !JUCh cases, we shou1d be ulli\ble to recog
nise the parent-fonn of any two or more species, even 
if we c101JCly compared the structure of the parent with 
that of ita modified deseeudanta, unlC88 at the wIlle 
tilno we had a nearly IK!rfect chain of tIle intermediate 
links. 

I t .is just p08llibJo by my theory, th.at oue of two living 
fonns might 11&\'0 deaoeJl(led from the other; for in
lltanoo, a horse from a tapir; 8nd in this Ctl80 direct 
intcnncdiate links will have existed between them, 
Dut f!U<:h a ease would imply that Olle fonn had re
mDilled for a "cry long period UlliIltcred, whilat its 
descendant.! had undergone a nl."t amount of change j 
and tile principle of competitioll between organism and 
organism, between child and lJ6rent, will remlDr tJlt! a 
\'ery ral"O event j for ill all cases tIle new and impro"ed 
fol1ll.8 of lifo will tend to supplant tllO old and uuim
prO\'ed fonns, 

lly tlie thoory of natural selection all lh'ing specictl 
ha,'e been oonuected \lith the parent-llpedctl of each 
genU8, by diffDrenece not greater tllan we 800 be
tweell the vanetictl of the same sl)€-Cicti nt the l)reflCnt 
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day; and lbetle po.renwpecies, now generally extinct, 
ha\'e in their tunl been I!imilArly eonnected with more 
andent species; anll 80 on bAckwanle, allmy' oon
\'erging to the oommon ancestor of each great cla.8a. 
So that the number of intennediate and lrnnsitionai 
links, between all li,-ing and extinct species, must ha\'o 
been illooncei"ably great, But flS8uro<lly, if this theory 
be lnW, Buell have li,'e<i ~1)Qn thill earth, 

On tit! 10/* of Tinw.-lnde)K'ndently of our not 
finding fOMil remains of sueh infinitely Illlluerous con
nectiog linia, it may be objected, that time will not 
Mve @IlfIiced for flO great an amount of organic change, 
all ehanges haring been eft'eetcd ,"ery slowly through 
Miural8deetion, It is hantly poIIiIible (or me even to 
roca.lI to the rooder, who may not be " pmctical ~ 
loe-i~t, lhe fneta leading the mind feebly to comprehend 
the IIIp80 of time, H e who can rend Sir CIUlri(!j> Lyell's 
growl work 011 the Princillies of Gcology, whieh tho 
futuro historian will rooogniso na IUl,"ing produced n 
ro\'olutioll in natural 9Cience, yet does 1I0t admit how 
inoollllll1'beusibly "lISt lun'e been tile 1)88t. periods of 
time, may at once c10111l this ,"olume, Not tiUlt. it. &uffices 
to study the Princillles of Geology, or to reed gpecilll 
tretltisc!l by dilI'erent obserWril 011 aeparate fonnations, 
811d to lIIark how each author aU(>mpta to !."\'e !Ul in
adeqUAte idM of tho duration or Mch fonllfltion or c\'en 
each stratUm, A man rullllt for y(>tU's eXflmine for 
himscIr great )liies or slIpcrim j:K1800 strnta, and watch 
tho sea at. work grinding down old rooks and making 
fresh lIOdimcut, before he can hope to oompreheud any
thing of the lapso of time, tho 1Il0nUIIlenta of which we 
IIOOflrouud us. 

It ill good to wander aJong linC8 of 1!e8.-eoasl, 
WheD formed of mooemtely hard roe.ks, and mark the 
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proot'l8 o( degradation. The tidet in moo ~ reach 
the cliff" only (or a short time twice " day, and the 
wave. eat into them only "hen they are charged 
witli Mnd or l~hb1C8 j (or there is N!ft8On to believe 
tJ\Rt IJIlre water can effect little or nothing in wearing 
aWlly rock. At last tlle base of tlle elilT ill under. 
mill{"I~ hugo fmgmenta (aU down, aud these remain· 
i.ng fu::ed, II/we to be wom away, atom by atom, until 
reduced ill size they can be rolled about by tho wa,'ee, 
and thcll are more quickly ground into I~LbICl!, Rftud, 
or mud. But how often do we 8I'!e along Ule buce of 
retre.ting clif& rounded boulders, aU ulwkly clothed 
by marino production8, rIDo"fing how littJe they are 
abraded aud how III!ldom they are rolled about! More
ov(>r, if ""0 folio .... for a few mile. aoy lino of rocky cliff, 
which ill undergoing degradation, we find that it it only 
hf're And there, along a sbort length or rouud a pf'&o 
monto'1',tlJllt tho cliffs are at tho presenttimollu!l:'ering. 
'J'lIo al)I~I"'iU1OO of the surface aud tIlO vegetation show 
that el86'11'hero yeal'll ha,.e elapsed since the watert! 
wqhed their lIMe. 

Ho who mOilt closely studies tho aetion of tJlO left on 
our aho~ 'will, 1 beJie'fe, be ~t deeply lml're!!800 
.... ith the s1oWDet18 with which rocky COMU are 1fOm 
a.".)'. Tho obeenatioDB 00 this IleAl! by 1Iugh Miller, 
and by t1\Rt excclleut observer Mr. Smith of Jordan 
Hill, are most iJllptt'fllli'fe. With tho mi.nd thllll im
~ let anyone examino bcd8 of conglomerate 
many thOllBllnd feet in tJlicknC88, whif' h, thollgb Il~ 

bRbly fonu('(1 nt a quicker mto lhlln Illflny other df'po
lIib!, yet, frow being fonned of wom find TOIwded 
!,,,bblce, (,ath of whkh bears the ataml) of time, are 
~ to IIhow how slowly the mW18 11M been RCCumu
lated. 1 .. -1. him remember Lyf'\J'1I llrofound remark, 
that the thicklleM and extent of eedimentary formatioufl 
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are the result and measure of the degradation which 
the eartl}'s crust has elsewhere 6utTered Aud what an 
amount of degradation is implied by the sedimentary 
deposits of many oountri<!l!! Professor Ramsay has 
given me the maximnm thickness, in most CIlBCII from 
actual mC8Suremellt, in a few CfI8CII from estimate, of 
each fommtioll in di/Terellt parte of Great Britain; and 
this iB the reeult:-

~. 

PaIJeozoiestr&ta(ootincludingignooulbedl). 67,1S' 
Sooondaryitrata 13,190 
TertWYltrata 2,240 

-making altogether 72,584 feet; that is, "ery nearly 
tllirteen and three-quartera British miles. Some of 
these formations, which are repl'CIICntcd in England 
by thin beds, are thousnnds of feet in tllicknC88 Oil the 
Continent. Moroo"er, between each successive fonnation, 
wo luwe, in the opinion of most goolOf:,rista, enonnomly 
long blank period&. So that the lofty pile of se<limen
tary rookl! in Britain, gives but ftII inadequate idea of 
the time which has elapsed during their accumulation j 

yet what time thiB must ha,'e COll8ullled! Good oir 
8CrTers Il.(wo estimated tllat IICdimellt is deposited by the 
great Mis8i1lsil1l'i river at the rate of only 600 feet in a 
hUlldrod thousand years. 'fills estimate may be quite 
erroneou.s; yet, oolll!idering over what wide Spac«! ;ery 
fino sediment iB tmlll!portcd by the currents of the 
sea, thc process of accumulation in auy one area must 
be extremely slow. 

But the amount of deuudation which tho strata IlIl.\"e 
ill mallY places sutTered, indcpelldelltly of tho rate of 
accumulatiou of the degraded matter, probably offel'8 
tho best. evidence of tllC lapse of time. I remember 
having been milch struck with the evidcnce of denuda
tion, when ,'iewing volcanic islands, which have been 
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worn by tllO "'aves and pared all round into perpendicular 
cliffil of ono or two thousand feet in height; for the 
gentlo slope of tllO I.o.n~...£!treaIIl.8, duo to tllei.f fonnerly 
liquid SUite, sbowed at a gI.o.uce how far tho Imrd, rocky 
beds had 01100 oxtcndod into tllC open ocean. The 
I!IIome story is still more l)lainiy told by faulta,-thoso 
groat cmckB nlong which tJIO strow. JUH'O been Ilplicavod 
On ono side, or thrown down on tho other, to the 
height or deptll of thousands of foot; for since tho crust 
emcked, tho surface of the land has been 110 completcly 
piauod down by tho action of the 8Ca, that no troce of 
thCilO YlUlt dislooatiOUB is externally ,-isible. 

The Cnn-en (n\lIt, for instance, extends for upwards 
of 30 miles, aud along this line tho vcrtical ditqliaoo
ment of the strnta hM "aried from 000 to 3000 feet. 
Prof. Hamsay has published au accouut of a downthrow 
in AnglCf!Cfi of 2300 feet; and bo infonns me thnt he 
fully believes tllcre is one in ?ll erionethllhire of ]2,000 
feet; yet in theeo CiI8e8 there is 1I0tli ing on the Burface 
to sbow such prodigiOUll moYcmeuill; the )lilo of rocks 
ou the one or other side having been smoothly swept 
awa.y. Tbe oollsidemtion of these facts imllre8<1e8 my 
miud almost. in the Bante ffiallllcr M does the "aill cn
doo"our to grapplo with tbe idea of eternity. 

I am tempted to gi"o ono othe.r case, Iho well-known 
olle of the delludation of the Weald. 1'bough it must 
be admitted that the deuudation of the Weald 11M beeu 
a mere trillo, in comparisou with that wliieb hail 
reulo"ed 1ll888Cfl of Ollr palreozoi(} stmta, in parte ten 
thoUSBncl foct in thickness, fI.'I shown ill 1'rot. lUUllsay'B 
Dl4Ijte rly memoir 011 tllis lIubject. Yet it is all u.dmirable 
leoJeoll to stAud on tho North DoWllll lIud to look flt the 
diitant South D OII'\l8; for, rewembering that at 110 

greet di8tance to the west tho northern and 80utheru 
elC&TpWCIlUi meet and dOlle, 0110 can Ba£t'ly )licture 10 



286 

oneself the great dome of TOcla which must IUl.Y6 covered 
IIp tho Weald within 80 limited a period as since the 
latter part of the Cllalk fonnation. The distanco from 
the northern to the lIOuthem DoWllII iiJ about 22 miles, 
and tho thicknCSil of the s(ll"cmi formations is on au R\'e

ruga about J 100 foot, as I am informed. by Prof. Ralllsny. 
nut if, a.a some gcologiste SUIlP08C, a range of older rocks 
lllld('riies the \Veald, on the f1anka of which tho over
lying !!edimentary deposits might have accumulated ill 
thinner IUIlS8C8 than elsewhere, the above estimate WQllld 
be erronOOI18; hut this !IOurce of doubt probably would 
not greatly affect the estimate as ap))lied to the westenl 
extremity of the district. If, tllen, we knew the rote at 
which the sea commonly weal'll away a line of clift' of 
any given height, we could measure the time requisite 
to luwo denuded the Weald. 'l'his. of OOUI'IIC, CUllllot 

be done; but we may, in order to foml !lOme crude 
llotion on tIle subject, a8SUme that the sell. would eat 
into cliffs 500 feet in height at the rote of one inch 
ill 0. century. 'l 'hill will at first al'pear much too 
lImali all allowance; but it is tllO 811.me 1\8 if we wero to 
a8SUme 0. eliff one yard in heigllt to be eaten back 
along a whole line of 0068t at the rate of one yard in 
nearly e\·ery twenty-two years. I doubt whether any 
rock, even 1\8 soft 1\8 chalk, would yield at this rate ex
ceptingOIl the mostexposoo COOBt.s j thougll no doubt the 
degradation of a lofty cliff would be more rapid from the 
breakage of the fallen fragnwllta. On the other hand, 
I do Ilot believe that any line of coost, ten or twenty 
miles in length, ever suffers degrtldatioll at the same time 
"long itl! whole indented length j and we must remember 
that almoet all strata ('Ontain harder layers or nodules, 
which from long resisting attrition form a breakwater 
at the ba.se. H ence, under ordinary circnmstances, I 
conclude that for a clilfSOO feet in height, a denudation 

I W Ii< f ~ rwin nli 



OEOLOQIC.-\.L nEOOllO. 287 

of one ineh per century for the whole length would be 
au amplo allowance. At this rate, on tllO aoo'l'"o 
data, the denudation of the Weald must have required 
3OO,002,-tOO years i or say three hundred million years. 

The u(:tion of fresh water on the gently inclined 
Wealden district, when upraised, eQuid hardly ha"e 
IJe(>n great, but it would somewhat N:o:lueo the above 
estimate. On the other h.and, during ~illfltioue of 
lowl, whirh wo know this area has Ilndergoue, the 1!IlT' 

face Illuy lun'o existed for millions of years as land, alld 
thUll lun'e eecapcd the action of the 1JCt\: when deeply 
IlUbmergeJ for perhar18 eqUl\lly long periods, it woul~ 
lik{'wiae, lun·e et!C81Je<i the action of the c<l88t-wa"e8. 
So tll8.t in aU probability a far longer period than 300 
million yCfU'Il has ('Ispeed since the latler I*rt of the 
Secondnry period. 

I luwo made thCflC few remarb because it ill highly 
important for IlS to gain somo notion, however imper. 
fect, of tIle lapse of yeal'S. During oacll of thcee years, 
over the whole world, the Innd and tho water haa been 
peol)le<i by hoslil of lhing fonns. What nn infinite 
number of gt'ncrntioll8, which tllO mind cannot grasp. 
must han~ succeeded each other in the long roll of 
YMrfl! Now hun to our rich€6t grological IUUSCUlllll, 
and 1fhat 8 paltry display we behold! 

0" the potmftM oj our Pakamtological colltction •. -
That Ollr palroontological ooll6Otioll.8 are "cry imperfect, 
is admitted by e"cry one. The remark of dUlt admir· 
able l)fIileontQIOb-ist, the late F..dwllrd ]~orbe8, ehould not 
be forgotten, namciy, that numbers of our fOMil species 
are knO"'l lind named from single and Oft{'11 broken 
itpeciment!, or from a few specimeue oollectOO on IIOme 
QIl(> spot. Ouly a Bnl.8U portion of the eurfaoo of tho 
earth baa been gooIogically explored, and IW part with 
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suDicicmt cal'(', lIS tho important di800verics made eTe~" 
year in Europe pro,"e. No organillm wholly soft CIlII be 
Ilret!Cr .. ed. Sheila ami bones will decay aud disappear 
when left on the bottom of the sea, where sediment is 
not accumulating. I belim·e wo are continually taking 
a most erroneons ,"iew, when we tn.cilly admit to our
selw18 that ~Iiment is being deposited over nearly the 
whole bed of the sea, at a rato 8uJlicieutly quick to 
embed and 1'rt'86n·o f08llil remsin& Throughout IIIl 

ellormOUbly large proportion of the ocean. tho bright 
blue tillt of the water bespeaks its Imrity. The many 

.~ on record of a fomlation confomlably OO\·ered, 
after an enormous inten·ul of time, by another and 
later fonnation, without the umlerlying bed haying 
luffen'!(l in the inten·al any wear ami tear, seem ex
Il\ieable only on the yiew of the bottom of the _ not 
rarely lying for agea in an ullalwn'!(1 eondition. 'I'he 
remains wllich do become embedded, if ill IIlInd or gravel, 
will when the beds are upmised genernlly be diseohed 
by tho percolation of rain-wflter. I 8U91WlCt that out few 
of tho '.(Or)" many animaia which Ih·o 011 the beach. be
twccn high aud low watenllnrk are JlretlCrved. For in
stance, th" several lI)lO('iee of the Chthnmalinoo (a sub
family of setl6ile eirripedC8) coot the rocks all over the 
world in in6uite nwnbers: they are all strictly littora1, 
'YI"ith the nccl,tion of a singlo iUeditcrmnean species, 
which inhabits deep water alld Iw beeu found fOf!Sil in 
Sicily, whereM not one other species 11M hitherto been 
fOllnd ill allY tertiary formation: yet it is now known 
thnt the genus Chthamaiull existed during tho c1mlk 
l'eri()(l '1116 molluscan gell\18 Chiton offers a partially 
annlogolUcase. 

With rct!pect to the terl1liltrial pnxiuctiollll which 
li,·oo during the Secondary and Palroozoic periods, it is 
superfluous to lltate that our evidence from f06llil 
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remairul is fragmentary in an extreme degree. For 
imrtaoce, not a laud shell is kllowu belOligillg to 
either of theee vast periodg, with on6 ex~ptioll ~ 
vered by Sir C. Lyell in the carbolliferoM strata of 
Sorth America. In regard to mammiferous remains, a 
single glnnoo nt the historical table publishe<1 in the 
SUJlPlement to Lyell's Mllliual, will bring hOlUe the 
truth, how l\OOidental and mre is their pl'C!K!n'lltioll. far 
better than IlIigC$ of detail Xor is tlleit rarity sur
lIming, when wo remember how large a proportion of 
the bonos of tertiary mammals ha,'o been diacovered 
either in ea,'eI or in lacustrine deposits; and that not a 
eave or true lacustrine bed is known belonging to the 
","'0 of Ollr 8CCOudnry or pEillrozoie fomliltiOIls. 

Dut the imperfection in the geological record mainly 
resullil from auother sud more important eaU90 Ol8.U any 
of the forugomg; namely, from tho sc"erai formatiolllJ 
beiug aeparoted from cach other by wide illtermla of 
t ime, When wo 8CO tho fonnatiOIllJ tabulated in written 
works. or when we follow them in nature, it is 
difficult to a"oid believing that they are cloecly oon
eeeutil·e. Dut we know, for instance, from Sir U. 
Murchison', great work on RUS1Iia, what wide gape 
there are in that country between tho superimposed 
formationJl; 80 it is in North America, and in mllliy 
otl",r pam of tho world. The most skilful geologist. if 
hill atteutiou had been exc1uaiveJy confined to these 
large territorics, would never have BUBpected that during 
the periodl which were blank and harren in his OWll 

oountry, great piles of sediment, charged with new and 
pecuJiar forills of life, had ellcwhere been DOCumu
latcd. And if in each sepa.rate territory, hardly auy 
idea can be formed of the length of time which has 
elapsed between the consecutive fonnutioll8, we may infer 
thai. thill could nowhere be 88Certained. The frequent 

o 
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and great eha.oges in the minel"l1ogieal composition of 
OO\lIIIlCUtive fonnationa, generally implying great. changes 
in the geography of the IJIU'lOunding lands, whence the 
sediment baa been derived. aooorda with tile belief of 
vast intervals of time having elalJSOd between each for· 
mation. 

But. wo can, I think, 800 why the geological fOmla_ 
tious of ooch region are oJmost iuvariably inter
mittent; that i!. 11I,,"e not followed each other in clOle 
sequence. Scarcely any fact struck me more when 
enw.ining mauy hundred miles of the South American 
00IISts, which iJa'fe been upraised 8everal hWl(ircd feet. 
within the recent period, than the ab8enoo of any rooent 
deposits sufficiently edenai.'fe to last f~ eYEm II- short. 
geological period. Along tbe whole west coaat, which 
il inhabited by a peculiar marine faun&, t.erliary beds 
are 110 IIcalitily developed, that no record of l16 ... eralsuc
ccssiye ami poculiar lnarine faunas will probably be 
proscn·oo to II. distaut~. A little reflection will 01:· 
plain why along the risiug cooat of the western side of 
South America, no oxW:Il8i\"e fonna.tiona with racellt or 
tertiary remai.n.8 can anywhere be found, though the 
IUPI)ly of lJCdiment lUust for agel have been great, from 
the eoon:DOUll degrRdatioo of the COMt-rocb and from 
muddy IItreamt entering the IIC&. The explanation, no 
doubt, i!. that too littoral a.nd rrub-littoral deposita are 
oontiuually worn away, &II IOOIl M they are brought up 
by the 8low and gradual rising of the land within the 
grinding action of the coe.st,.waves. 

We may, I think, wely conclude that aediment must 
be accumulated in CJ.:tremely thick, I!IOlid, or extcll8ive 
ItlMiM!IIo in order \0 witMtand the incesaant action of 
the wavert, wOOn tint upra.iaed and during 8UbI!equent 
OIcil1ations of level Such thick and extensive accwnu· 
latioiUI of aediment may be formed in two wars. either, 
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in profound depths of the aea, in whiell case, judging 
from the ro8(!arcbes of E. Forbes, we may conclude that 
the bottom will be inhabited by ert1"('mely few animals, 
aud the D11UlS when uplllised will give II. moet. imperCe<:t. 
record of tJ le forlWl of life which then existoo j or, sedi· 
meut may be QCClJllllllllted to any thickllC8ll nod cJ:tcnt 
over" elmllow bottom, if it continuo slowly to subside. 
I n tiUs latter ease, as long lIS tho rate of subsi(lcnce 
o.nd supply of sediment ncarly balance oocl\ other, 
the lied. will remain shallow and fa,"ollrable for life, o.nd 
thus II. fOillOiliferoUll formation thick enough, when up
raise<~ to f(l;Ii;;t any amount of dcgradatiou, 1ll8.y be 
formed. 

I am rollviueed that all our ancient. fonuations. 
which 11.1"(1 rich in foeail.s, have thllil bei>u fOroled 
durillg subsideuce. Sinee publishing my views on 
this subject in 1845, I have watched the progress of 
Geology, and lu\\'o been IJl.IIprlsOO to lIote how author 
after author, in treating of this or that grent fonnation, 
llfIII oome to the concl\1i!ion that it was QCCumulated 
during .mbtrlidcuoo. I may add, tlmt tllO only ancient 
wrtiary fonuiltion on the west ooast of 8011th America, 
which hM been bulky ellollgh to resist such degradation 
l1li it has AS yet suffered, but which .·ill banlly last. to a 
distaut geologit'al age. 'IHIS certainly delooted during a 
doWUWBrd OI!JCilIation of le'fe~ Bnd thWl gained coWli
dCr$bJe thicknetlil. 

All geologicn1 facts tell Il!I lllainly that etICh area. 
h&IJ undf''l.''Oue numerous IIlow OICilllitions of level, and 
apl~reotly these Q!lCiIlatioWl hEL\'e affected wide spuces. 
Colllleqllcntly formations rich ill fOlli!ils and sufficiently 
thick and exten.8ivo to resist !IIlbsequcut degradation, 
may IUL\'o been fonned over 'Y';de BptiCe8 during periods 
of .mOOd,·nce. bill. only ~here the supply of llCdiml'llt 
was suOicicllt to keep the ~ shallow and to embed and 

02 



m lllPERrECTIOS or TilE 

Ilreet'rve the remailll before tht>y bad lime to defty, 
On tl)6 other hand. aa: loog AI the bed of the !lea re
mained stationary, tAick deposita oould not ha\'"e been 
aot!lII11UlatOO in the ah&llow P-~ 1fwch are the m08t 
fal'ourablo to lire. Slill leM could thiB ha\'"e hallJ)eDoo 
during the Alternate periods of elel'81ion; or, to apeAk 
more llreurately, the bed! which were then accumn
lated will lum~ been dsroyed by being nllnUaOO. and 
brought within the limit.! of the cout4ction. 

ThUll tl)6 geological record will alDlO8t ll6OI.'!MIU'ily be 
reoderro intermittent. I foel much coufidenee in the 
truth of'theee vie1l"8, for they are in striC'taooord&nce witll 
the general principlea ineulcatfJd by Sir C, Lyell; and 
E. Forbet independently arrived at. a aimilar oooclwrion. 

Olle remark is here lI1lrth a pAMing notice, During 
periods or elevation the area of the land and or tllo 
adjoining shool INU1! of tllO .Ilea will be increMed, IUld 
now 8tatiolls will Oft(l ll be fonllc<1 i-all circumstD.ncl'll 
most fl,,"Dumble, All IlreviouJily explained, for the fonn
alion of new ,'anctil'll anti SllCCil'8; but during sudl 
pcriods thcft! will !,'Cllerally be a blank in the geological 
record. On tho other hand, during aub8idence, tile 
inhabited area and number of inhabitant.! will decreue 
(escepting the Ilrodncttons on the tbores of a continent 
wben first broken up into an uehipelago), aDd CODBe

quently during IlUhlrideooe, tbough there will be m~h 
extinction, fewer 06" varietiee or.llpOCiee will be fonned ; 
and it it during theee \'"ery perioW or IJIlhllideooe, that. 
our gn.t deposita rich in (0Mi1t havo been accumulated. 
Nature lnay altnOBt be &aid to haxo guarded agaiD.it. the 
frequellt dillo(wery of her transitional or linking fonn& 

From the foregoing colll!ideraliol1.1 it ca.nnot be doulJted 
tll.lt. tho geological reconl. "iewed. loB a "..hole, it ex
tremely imlleri'eet; but i( we roofine OUT attelltion to 
any ODe formation, it beoomee more dilBcult to Wider-
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mand, why we do not therein find c10eely graduated 
"arietiee between the tillied ijpeciea which Ih'ed at ita 
commencement and at iUl c1oec. Some CfI!II)(I are on 
record of tho Mme species presenting distinct "arieties 
in the upper and lower ports of the same fonnation, but, 
118 they aro rare, they may be here pasiI(!d over. AI
tllough each formation haa indisputably TCqllircd a 
"lUll llIunber of years for its deposition, 1 can 800 flCveml 
n::tl8()1lIJ why C!tI.Ch should not include a graduated series 
or links between the species which then lin'll; bllt 1 can 
by no mCflIUJ pretend to assign due llrol)Ortional weight 
to the following coll8idemtioII.'J. 

Although each formation may mark a "ery long lapse 
of yeal'll, cnch pcrl18lJ@ is short compared with the period 
requisite to change one species into another. J am 
aware that two palroontologisls, whOflC opinions are 
" 'orthy of much deference, namely Bronn Slid Wood
ward, lUH'e concluded that the average dllmtiOIl of each 
formation is twice or thrice as long nil tho In'erage 
dumtioll of 8pecifie fol'llli!. But insupcmblo difficulties, 
as it 8(lC11lIJ to me, prevent us colllillg to nlly just COIl
clusion on this head. Whell we 800 a speciea first ap
pearing in the middle of sny formation, it would 00 rash 
in the extreme to infer that it bad not elsewhero llre
viously exi.sted. So again "When we find a speciea diBap
pesring before the uppennOilt l4yers run-e been deposited, 
it would be equnlly rash to suppose that it tllen became 
.boilyextinct. We forget how slIIlIlI the &rea of Eu
rope is compured with the rest of the world; nor have 
tile 8Cvem1 stage. of the SUIIIO fonnlltiOIl throughout 
E urope been correlated with perfoot accuracy. 

Witll marille Ilnimals of all kill(i.e, we may eafely 
i.ufer a lnrge alllollllt of migration during elilllatnJ 
and other chnngCil; and when we 800 a spociCfl first 
appearing in /lny fonnation, the probability is that it 
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001,. tbaa 8 .. im~ted into that. arM. 1c. ill well 
known, lilT i~. tilac. RftrUip«'M- appeartrd ~ 
.hac. earlier in the pabeoIroic ball of S orth .<\.IDem 
Ihan in ~ of Europe; Lime ha'ring al'parentJ,. bern 
requiftd ,. their m~ freD the A'IOrricaa \0 the 
Ellropeaa... La euminiDg the, lac.. .,1OIiu « 
ftJ"iouI qQal'teft cI the wor:Id, is. bu eyt·rprbt·re been 
noted, that aome (e. IItill emting tpecieI are curuoon 
in IN depoIit, but baTe beoome utIDt1. in the immedi
ately IIUTfOUnding ..... ; or, I'!()Qverwt!ly, tllftc. lOme al'6 
00. abundant in tbe neighbouring Ill&, LuI. are J"UO or 
alw:>ot in thia part~11U' depolil. it it an excel\('Dt 
Ic.DIl to reflect on the ua'.rWnffi amount. of' mipation 
oI'the inhabitanhl of }~urope during the Glaei&l!»enoo. 
.Wch fortlll only a !l&rt of 000 ",bole gool~ IleriOO; 
and like.n.e to relleet on the gretlt chlu!:,'". of I01'r:I, 
on tho inonlilllltely grct't c1lftug6 of c1imnoo, on tbe 
(lrodih-lOUH 1111)1(1 of time, all indUtled within thill IRIIlO 
glacial period. Yet it 81f1.r bo doulited "hether in lilly 

linluter of the world, led.imentary d('Iw*ta, illciNdu.g 
/-'1 rmai .... haTe ~lIe on accumu1ating within tho 
.me art'A during I~ "boko of' thiI lK'riod. h ia Dot. 
fur illltll.DCe, probable that eedimeot ... ~J*ited dur
illg the "hole of the glacial period Or&/' the mouth of 
the 11u.u.i1l(li, within that limit of ocJlth at ",hi.,h m. 
rine animals ean 6oorisb; for "e kno" "hal \'&i!I. goo
,rnpbieal clIangeI ooeurred in oilier vut' of AmeriC'& 
durinp: tlU. ~ 01 lime. When ~b btda .. "ere 
&,lOIIited ill IhalJow W'&lt!r DMr tbe mouth 01 the )I. 
_wi durillll; IOnMI par\ oIthe gt.dal pr:riod ahU1 baye 
lwn uprailed.Of'(!&Ilie remam. will probaLiy int appear 
and diMppea:r at difrseot JeTe'" owing \0 the migratioo 
01 IpeciN and to ~ clJang& And in the 
diNnt future, a ~ examining the. btda, miftbt 
be tempted to coadode iliaL the a"'rage dllNtioD ~ lit. 

Ito!. ComDlete..lto'o. f ChiJrle~ D~ Jo'IIl 
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of the embedded fOl!llils bad been 1('81 then tImt of the 
golaciall'eriod, inatood of heving been really Car gn.>ater, 
that ia extending bom before the glacial epoch to the 
pl"'C8ent day. 

In order to get IL perfect gradation between two form8 
in the upper and lower porta of the IJII,me formation. the 
deposit ruu.8t have gone on accumulating for II. "ery long 
period, in order to have given sufficient titne for the 
slow procetl8 of \'Ilriation j hcnoo the depoeit .iU gen&
rally ha"e to be • very thick ono; and tllC 8!K'Cic. un
dergoing modification will have had to li"fC on the lamo 
aree. tllrougbont thi8 wbole time. But we hal'e _II 
that IL tluck f0!!8ilifclOU!! formation can only be ftC('I.unn
lated during a period of IIIlhllidence; and to keel) tho 
dCpUl approximately the lJaIlle, which ia nooe&8litY in 
order to enable the same BjJeCieti to livo on the IJII,lll6 
space, the sUllply of sediment must. nearly have counter
b.llll.uc«1 the IlIumLDt of subsidence. J3ut this same 
mO" emeut of 8ube.idenoo will often tend to sink the 
area whence the lICdiment is deriwl(l, IIlld tIIU8 dilllin.i$h 
the supply ,,·hilst. the downward mo,'ement oontinues. 
In fl\.Ct, thia nearly exact balancing between the 8Upply 
of 800iment and tbe amount of IIUb8idence is probably 
• rare contingency; for it. ba8 been ob8en·cd by more 
than ODe pilieoutologigt., that. very thick depositi! are 
UIl.I&1Iy barren of organic remai.u.s, HOOp!. near their 
upper or lower limit&. 

It would IeOm tlmt. each lCp8nt.te formation, like the 
wbole I)ile of formatiollll in au)" country. has generally 
been intcnnittent in it!! accumulation. When we lICe, 

III i8 10 often the case, a fonllation (.'ompo8('d of beds 
01 different. mineralogical oompoaition. we may ree.aon
ably 8UBJK'Ct tlmt the proce8lJ of dellOBition hM been 
much intcfn.lpted, M a change in the currenti! of tlle 
_ aDd a IIIlPply of sediment of a differen\ nature will 
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generally have been due to geographical coongea re
quiring much time. Kor will the cioee;Jt inspection of 
a fomlation give any idea of the time which it!! depcr 
sition has COllI!IlIlloo. jUany instanecs could be gi\'en of 
beds only a few feet in thicknC!l8, fe)lreecnling forma
t ions, elae~'bere UlOusands of feet in thicknees, and 
wll ich must have required an onormous period for their 
accumulation; yet no one ignorant of tills fact would 
have suspected the "$ lapso of time fe)lN!eentec1 by 
UIO thimU'!r formlltion, Mllny cases oouJd be given of 
the lower beds of a formation having been ullmiM>cl, 
denuded, IlUbruerged, and then 1"(HXl\'ercd by the upper 
beds of the aame fOrnllltion,-fact8, s.howing what wide, 
yet easily overlooked, iuter.alB 00\'0 occurred in its accu
mulation. In other CR8Cf! we oo\'e tho plllinellt evidonce 
in grellt fOllSilised lrce8, still stauding upright 88 tlloy 
grew, of mllny IOllg inten'ais of time and changes of 
levol during 010 prooCflS of deposition, which wouJd 
no\'or e,'en IUn'6 been I!WJ;pectc<~ had not the trees 
chllnced to hllve been pret!Cn'c<I: thus, AfessfS. Lyoll 
and Daw&On fouud carboniferous beds 14 00 feet thick 
ill NoW) Sootia, with Ililcient root-.bearing 1It1'll\a, one 
above the other, at 110 1e811 than gixty.eight dilTerelit 
10\'018. JIelloc, when the 88.me 8peoiell occur Ilt Hie 
bottom, middle, and top of a formlltion, the probability 
is that they have llot lived on tho MUiO spot during the 
wbole pcriod of deposition., but ha,'o disnwoared and 
reappeared, perhaps many timC!8, during 1110 Mme ge0-
logical period So that if sllch speeiee were to undergo 
a coMidemole amount of modi6cation during auy ono 
f,'OOlogical period, a 8O('tion would not llrobe.bly inclnde 
all the fine intermediate gradations which mullt. 011 my 
theory oo,'e existecl between them, but abrupt, though 
perbaJlll \'ery alight, challges of (orm. 

It ill all-important to remember that naturalistll have 
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DO ~Id"n "lie by which to distinguiBb .pedee and va
ridie.; tliey grant lOme little variability to ooeh Ipeci4'e, 
but when they moot with a fIOmewhllt grMter aUIOtwt 
of dilT('renco between any two fomu, they rank both AI 

8jlorica, 111IICM tbey Are enabled to oonnert them to
gether by dOle intenncdinte gradation!. And thit from 
Ihe l"OO8Oilll jUlt lUIIIigucd we can 8I"ldolll hope to elTect. 
in anyone goological eection. SUPIJ08in.g U and C to 
be two Ipedes, and a third. .\, to be found in an 
underlying bed; ewn if A. were striMJy intennedate 
between B aoo C. it would simply be JtJLked ... third 
and dminct 1I1M'!Cte., Ilnlf!!lll at the 88me time it oouJd be 
moit clUtcly OOIlnectod with either one or both fUnnI! by 
intenuediate '·arietie&. Nor sbouJd it be forgotten, .. 
before ezplainoo. that A migbt be tbe actllaillrogt'nitor 
of nand C, and yet migbt not at .11 necetl86ri1y be 
strietly intenncdiate between them in all pointll ofatnHl
ture, So tlmt wo might obtain tho pflront.-epeciee ali(I 
iu. IIOvornl modified d08<.,'eudallts from tho lower find 
upper beds of A fonDation, And unltw ",'e obtained 
uumel"OtU trau.;itional gradatiOIllJ, wo Ilhould IIOt moog
nile their reiatiOlll!hill, and should oo~"'qucnliy be oew
polled to rank them all &I distinct. IIJeciOL 

It ill notorious on what exoeMi"e1y alight dift'~D(ft 
many pahoontologi.M hne founded their 1l11Cete.; and 
they do thit the more reedily if the 8)M'!CimCflIl rome 
Crom difl'crent eub-6tagee of the il&lDe Connatioo. Some 
e-xpericnood rouebologistil are now linking many of the 
T('ry fine Ipecit'l of D'Orbigny and otbenJ into the rank 
or Tarictiea i "nd on this ,>-jew '11'0 do find the k.iud or 
uidelll'6 or eh.llllb'O which on my thoory we ought to 
fill(l l loreo\'er, ir we look to mther wider intervWa, 
nam(l iy, to distinct bllt oonseclltive 'tagee of tho 8IWlO 
gt"('8t fonuation, we find thAt the embedded rOMil .. 
though a1mOlt uni\"cl1llilly ranked all tpeciBeally dilT(,l'CIJI, 
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ret are far more closely allied to each other than 
are the 8peciet found ill more widely eepllt'lltod forma
tionfl j but to th~ IlUbjoot I shall luH'o to retnm ill IJlo 
following chapter. 

0110 oth('r COllIIiderotion is worth noti('(l: with auimab 
and plana tllRt can propagate t'IIpKUy and are not 
highly looomotive, there is res&OIl to 1U8pCCt, as we 
have fornleriy l!eeu, that tbeiT nrietielll are generally at 
first loeel j and that .ucb loc:al '-arleLiee do oot Ipread 
"idely and ,ulJplant their p .... ent-fonll. until they Iuwe 
boon modified and perfected in BOmo cOII~iderabl6 ~ 
gn:oe. According to this new, the chalW'e of die<."O,·ering 
in a formation in any one country all tl10 eMly Itage8 
of lnuIIIitiou between any two forme. is llOal1, for the 
.~ve t"haugc. are IUPllOllOO to haTO been local Of" 

oonflnoo to lOme one 81x:4 M06t marine aninuW ha,·e 
a wiOO runge j and W6 have &OeD tJlRt with plalla it is 
thO&e which Im,·o the wideet ronge, that oftenC8t prt'8ent 
,·nrictil'll j 80 that with s.hclls "m\ other marino Imimllia. 
it ia llrobably tiJOlJO which ha,·o had tlio widetlt nUlh't'. 
far oxceeding the lilllill of the known geolOb-ical forma
tionJ of Europe, wlUcb have ofteneat given rise, tint 
10 local 'farietiel and ultimately to new I]lf'oCi~ j and 
th.iiI again would gre.tly leeen the chance 01 our being 
able to trace the stages of transition in any 000 ~ 
logicalfomlation. 

It should IlOt. be forgotten, that at tJle 1'l1l8ellt day, 
with perfeet I!JlecinteWl for examination, t1l"0 (onu' can 
eeldom be connected by intermediate vanetietl and thU8 
IU"o\"t1(1 to be the iIlWle apecie8, until many IlJlecime1ll:l 
ha,·. been collected from many pJaooI; and in the ease 
of fOlflil fl}M!Cietl tlUt oould ran!ly be effected by pale
ontologists. We almil, perhaps, borJt pcrcch·e tho im
probClbility of our being enabled to (.'(llliloct 'peciC6 by 
numerous, fino, int.erulecliate, (08iIil link., by IMlking 
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OUM'lfti ~, (or ~ ~ ....... 
IUtare period will ba able \() f"'O"Io that o.r diJrerftt 
..... ot,.ttlft, ~ bonee,. aDd !lop bay. ~ 
(rom a.angle atock or !rom .enm aIlori«inal 1tOCb; 
or, apiA. wbo:ther oertain ~u. inhabiting the 
aboreI 01 North America, which ue ranked by one ron
cboJoWa .. WBtinct. .pedeil (rom theirEUJ'OIftI\ repr&o 
.. ntatin ... and by othu ~ .. only Tarietiel, 
IU'e re&lIy YUietis or are, .. it it f'*11cd, lJl8Ci1InalIy 
diAiDct. Thit ooWd be efl'ed£d only by the futW't' geo
IcgiIt diII!oTM.I.1g in a (0IIiIil .. l.e nnmemtll intermfdiafe 
padatioM; .nd IUCh ~ -em.. to me improt..ble in 
the hi¢- d'l<"'" 

OeoJogital rftearcla, tboagb it baa adtIttd num"roua 
lfll'C'it'l to existiu.g and extinct genera, &lid hat made the 
inter",l, bctweell lOme feW' groups Ie. wido than th"y 
otherwise would hare been, yet III'" dOlle IetU'rely Any
thing ill broalcillg down the diatinctiOIl bclll'oo.n .pedes, 
by connecting tile_in togilthor by IIllllleroUil, Rno, inter
mediate "lIrietiOl; and tbit not having OOen elrocted, 
iI Jlrobably the gran'.8t and moet obvious of all 11M! 
IDoIny objection. wbich may be urged agailwt my ,-i('WL 
Renee it will be worth ""hile to lum up tlle rOffgOing 
~ under an imaginary illtilrattoo.. The }lpy 
ArchiJ)e}ago ill of about the a.ize of Europe from the 
North Cape to the MeditenaoNoD, &lid from Britain to 
a .... i and there," eqoalJ all the ~ forma
tioDI whiM b.,.e been examined with &IIY ~, 
n~ptiDg tbc.e 01 the United Statel or Americ:a. 
I IUUy &gTe8 with Mr. Godwin-AIl!ten, that. the 
pn:'W'Dt <'OOdition or the Malay AJor.bipelAgo. with ita 
a1lDlHOUl Iarg. iIlanda aeparaW by wide and Ihallow 
.... probaldy ~ll'8eOti the form!"r ItaLfo of Eu~, 
wtMoa 1DOIt. 01 oar formatiow were ill"'ll'mnnlatinJr. The 
Jbiay ~\rehipelago iii ODe ~ the ricbelt regiooI ~ the 
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whole world in organic beings; yet if all the species 
were to be collected which have ever lived there. how 
imperfectly woulc} Uley represent the natural history of 
the worM I 

But we have every reason to bclicve that the terres
trial productioIJ8 of the archipelago would be prescn'ed 
in au excessively imperfect mauner ill tlie fonnntioll8 
which we 8UPpoIIO to be th(>re RCCUlIlulating. lsuspect 
that 1I0t many of the strictly littoral animals, or of 
UlO86 wh.ieh lived on naked submarine rocb, would 
be embedded; aud those embedded in grn\'el or Mild, 
would not eudure to a distant epoclL \\'berover sedi
meut did not accumulate on the bed of the IICft, or where 
it did not 8CClUllulate at a sufficient mte to Ilrotect 
organic bodiea from decay, uo remains could be pr&
.. nod. 

III our archipelago, I believe that fossiliferous fonna
tioIJ8 could be formed of sufficient thickne811 to last to 
all age, I\Il distant in futurity 88 the BOOOndllry fonna
tiolls lie ill the 1l6St, ollly durillg periods of II\lbsidence. 
These periods of II\lbsidenee would be flepnrated from 
each other by enonnous intcn'als, during wllich the 
area would be either stationary or rising; whilst rising, 
each f086iliferoIJ8 fonnation would be destroyed. almOilt 
as 800n liS accumnlated, by Ule incessant coost-actiOIl, 88 
we 1I0W 800 on the shores of Sonth America. During 
the periods of subeidenoo thero would probably be much 
extinction of life; dnring the periods of elevation, there 
would be much variation, hut the geological moord 
would then be lee.st perfect. 

It may be doubted whether UIC duration of anyone 
great period of II\lhsideuoo over the whole or part of 
the archipelago, together with a contempomnoollll accu
mulation of sediment, would U«td the a\'erage dlll'fltion 
of the Mille speciRe forms; and these contingcnciea are 
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- iDdispeD8Clhlo for the presefTation of "n the transitional 
gradatioJlll between "IIY two or more SIICciea. Jf IJUch 
grndatiollil were not fully preserved, trnnait.ional variet.ietl 
would merely "proor aa 80 many distinct spcciea. It is, 
also, probftble tlml each great period of IJUbo!idellcc would 
be intemlpted by OIICilJations of lovel, and that slight 
climatal changes would inten'ene dnring such lengthy 
periods; and in these casee tile illimbitanti! of tho archi. 
pelago would ha,-e to migrate, and 110 e1011Cly 001l8CCU

tive record of their modifications oould IJe Il re8CrH!<1 in 
anyone fomliltion. 

Very lnany of the marine ilwbitantoJ of the archipe
lago now range thousand8 of miletl beyond itIJ oonfinee j 
and analogy leads me to believe that it would be chiefly 
these far-ranging speci(>8 which would oftenest )lrOOuC6 
now ,-arietietl; and the ,-arietiee would at first gene
rally be local or confined to one Ill&«', bllt if I~ 
of any decided advRntage, or when (llrthe r mod.ified 8nd 
improved, thoy would slowly spread and IIIIPlllant tllCir 
porcnt-forms. Wben linch 'l"arietiO!l returned to tileir 
ancient homes, aa tlley would differ from their fonuer 
JJtak', in a noarly unifonu, though perhaps (!l.:trcmely 
IIlight d<>groe, they would, IlOC()rdiug to the Ilrincipl (>8 
(ollowed by many poltoontologistB, be ranked aa no,,- and 
diiitin{'tspecietl. 

If then, tllere be 80me degree of tnlth in these 
remarb, we luwe no rigbt to expect to find in our 
goolo¢cal fonnations, an infinito number or thoee fine 
trans itional fonns, which 011 my theory ullSuredly 001'6 

oonllootcd nil the ))R8j, alld I)reeent 8peciee or tho -'Wune 
group iuto (1110 long and branching chain of lirc. We 
ought only to look for a few links, 8OIllO more doeely, 
lIOIDe more di.stnlltly related to eftCll other; and tlu!I8e 
links, let them be e,'er 80 e1oee, i( found in different 
IIt&ge6 of the same (onuatioll, would, by mOlt IlIllroon~ 
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logista, be ranked fL8 distinct species. But I do not pre
tend that T should ever have suspected how poor a. 
reoord of the mutations of life, the best prest>n'oo 
geological section presented, bad not the difficulty of 
our not disoovering innumeroble transitional links 
between tlle species which appeared fit the commence
meut A.nd c108e of each fonnntion, pressed 80 hardly 
on my theory. 

On t.u ,~ apptwance of tclwk grou~ of .Allied 
Spe~,-Tlle abnlpt manner in which whole groups of 
IpeciCIIluddeuly appoof in certaiu formatiollll, has been 
urged by several palooontologieta, for instance. by 
Agassiz, l 'ietet, and by Ilone more forcibly than by 
ProfC8ilOf Sedgwick, as a. fatal objection to the belief in 
the transmutation of 8peciee. If nUlIlerQUIJ species, 
belonging to the BtUne genera or families. ha\'e really 
started into life nil at once, ille fact would be fatal to 
the tboory of descent with slow modification through 
natural selection, For tbo de\'clopment of a group 
of forms, all of which ha\'e descended from 80me 
one progenitor, IUUSt have been an extremely slow 
pr00es8; and the progenitors muat ha"e lived long ages 
before their modified descendflllta. But we continufllly 
over-mte the perfection of the geological record, and 
faisely iufer, beeause certain genem or families ha\'e 
not been found beneath a (:crtain stage, tlilit they did 
not exist before that stage. We oontillunlly forget 
how large the world is, compared with the nrea over 
which OUf geological formatiolls have been carefully 
examined; we forget that groul18 of species may cUe
where III,ve long existed and have sJowly mu1tiplied 
before they ill\'aded the 8Dcient arehipelagoea of Europe 
and of the United States. We do not make due alIow-
811ce for the ellormOl\j int€rvalll of time, which have 
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Ilrobr.bly claplcd bet'l'l"een our OOIll1CClltil'e fonnatiOU!,
longt'r llerhal'l in BOme C88eII than the time required 
(or the I\CCwnlllation of each fonuation, Tbeee intcn'alll 
will bave givcu time for the multiplication of 8J>ecies 
from IIOlue oue or 80me (ew po.reut,.forms i Rud ill the 
succeeding formRtion such species will appear fI8 if sud
denly created, 

I lIlay hero recall a remark fonnerly made, llamely 
that it might require a long llUooeeDon of agee to adapt 
an organism to 80me new and peculiar line of life, for 
instance to lIy through the air; but that wbcn 11m had 
been e1J'eeted, and a few species had thus acquired a 
great Rdvantage o,'er other organmos. • coml)8rati'l'"eiy 
short time would be n6Ce8iSa1'y to produce mally di. 
vergent rorms, which would be able to spread rapidly 
and widely throughout the 'l'l"orld. 

[ win 1I0W give a few uamplflll to iIIustmte tliCll(l 
re1ll8rks; anel to show how liable we aro to error in 
supposing tllll.t whole groupe of spedes have suddcn1y 
~Il produce<l 1 may recall the well·kllown fact that 
in geological treatiBes, published not many yeal1l ago, 
the g~It eM of mammals was al1l'ays spoken of as 
baving abnlptly como in at the commencement of the 
tertiary series. And now one of the riehCtlt known 
accumulatiOM of fOilllil mammalt belooga to the middle 
of the 8eeOndary series; and OlIO true mammal bas 
been diaoovered in the new red sandstone at 1lI~6rly tbe 
oommencemeut of this great series. Cuvier Il8Cd to 
urge thnt 110 monkey occurred in Rny tertinry stmtllln; 
bllt !lOW extinct spooietl ha,'e boou di800vel'('(l in India, 
South America, and in Europe even as far book fI8 tlle 
eocene atagfI, The mOlit striking caIiC, bowel'er, is tha.t 
of the Whale family; all these animnlB have huge oones, 
are marine, and range over the world, the fact of not 
a lingle bono of a whale having been dillco,-ered in 
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any serolldary formation, seemed fully to justify the 
belief that tIlii gr'Cat and distinct order Imd been sud· 
drnly produood in the inWfVftl between the latc.."'t 
8eCOudary and earliest tertiary fonnation. But no" we 
may read in tlle Snpplement to Lyell's ' Manual: pub
lished in 18J8, clear e"idence of ilie wstenee of lI'hale!! 

in the upper greensand, /JOmo timo before the close of 
the secondary period. 

I mfty bo1"O another instance. which from having 
IlftIJged under my O'ifll eyes has much struek me. In a. 
memoir on FOl8iI SC88i1e Cinil,ooes. I ha,'e stated that, 
from the number of e.risting aud extinct te.rtinry HIKlCiea j 
from the extl"llOrdinnry abundnuee of ilie indi"iduals of 
many species all over the world, from the Arctie regious 
to the equator, inhabiting "arioU9 zones of depths from 
the upper tidal limits to 50 fathoms; from the perfect 
manner in whieh specimens 9.J'(j JlrcservOO in the oldest 
tertiary beda j from the ease with which e,·cu ft frag. 
mcnt of ft mire can be l'C(.·og'niscd j frolll all these cir
cumstances, J inferred tllnt hnd 8CSSile cirripe<lee existed 
during tho fIeCOnda ry lM!riods, they would certainly ha\'e 
been IlfCOlen'ed and disco"ered j and as not 0110 species 
had been disco"ercd in beds of this age, I concluded 
that this great group hud been suddenly dC"eloped at 
tho commenccment of tho tertiary series. This was a 
/JOre tronblo to me, udding Ill! ] thought one more in. 
!tance of the abrupt appenrau(.'6 of a great gronll of 
species. But my work had hardly been JlUblished, when 
a skilful ll8.ltoolitologist, M. Bo!qnet, eent mo II. dmwing 
of" lM!rfcct specimen of nn unmistakeable 8O'l8ile cirri
pede, which ho had hillleelf cxtmctOO from the chalk 
of Belgium, And, as if to make the case as striking lUI 
possible, this 8eII!ilc cirripede '01'1\8 II. Chthnmahu, a "cry 
common, large, and nbiquitous genus, of whi('h not one 
8pe<:imen 11M lUI yet been fOWld evon in allY tertiary 
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Itratum. Hence we now poilitively know that aeuile 
cinillOOee existed during the seoondary period; and 
thOll6 cinipedCtl might have been the progenitors of our 
many tertiary aud euing specie&. 

TIIO cue most frequently insisted on by peJreonto
Iogi;!ts of tho Olll)8Tentiy sudden ajlpefU'fIllC6 of a whole 
group of ! pcci08, is that of the tdeosteall &hCtl, low 
dOllll iu the Chalk period This group includes the 
la"b'1l majority of wting specie&. Lately, Profell8Or 
Pict;::t 1188 carried their uisteoce 000 8ulHtage further 
Lack; and /JOme pe.lroontologi8U believe that certain 
much older fiehee, of which the offiuitiea ... re lUI yet im
perfectly known, are really teleostcan. Asiruming, bow
e'"er, that tho whole of them did apllCOr, 8iJ A(;ll8I!i1: 
believe&, at the commencement of the chalk formotiOIl, 
the fnet would certainly be highly I'Cmorkablo i but 1 
conuot &00 that it ""ould be all insupemble difticI,lty Oil 

my tboory, uule88 it could likowise be 81101l-u that tho 
81lCCiea of this group appeared Buddeuly find Ilimul· 
tanooUBly throughout tho world at thill same poriod It 
is almost superftuoU3 to remark tlmt hardly auy f08iil· 
fish are knowu from 80Uth of the eqlltltor i alld by 
nluuing through Pictct's Pala.'Ontology it will be aeen 
that very fow SpeciC8 are kUOlm from IICI'eral fonnatioua 
ill Europe. Somc fcw familiea of fhlh now hal'e a 
cuufined mnge i the teloostean fiah might formerly 
ba'·e had a similarly oonfined range, and .ner ba,-ing 
been largely dOl'eloped ill BOme oue sea, might lu,,·o 
-I)read widely, Nor ha'·e we any right to suIlJloso that 
the iIeft8 of tho \I·orld have always becm i!O froclyopen 
from 80uth to uortil 811 they are at Ilretent. En:-n at 
this dllY, if the Alaluy Arcbipelago were ooll\'ertcd illto 
land, the trollieal perta of the Indian Ocee.n would form 
• large aud perfectly euclOi'ied basin, ill which auy great 
group of marine aniwa1i might be multijllioo; and 
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here they would remain confined. lintil lOme of tile 
spociet became wilted to a oooler climate. and were 
enabled to doublo the lIOuthern capes of Africa or 
AIIl!tmlia, and Ol\lll reach other and dia:tant. IeM. 

:From these and simil.o.r oo\lllidenr.tiolll, but chiefly 
{rom om ignorance of the geology of other oollntrieiJ 
Ix-yond the oonfin(ll of EUfOl)8 alld the United Statca j 
ali(I from tho nwolution ill our Jlalreontologieal ili('88 
ou many lJOillta, wllich Ule diacoverieiJ of e,'en tho Ian 
dozen years ha\'O eD'octed. it BCem8 to mo to be about 
lUI nr.sh in tlII to dogmatUe on Ole 811ooe8ilioll of organic 
beings thfOlJghout. the world, 811 it would be for a 
natumli8t to land for five minutee 011 IIOme 0110 barren 
point. ill Australia. and theu to digeu88 the number 
and range of ita prodllctioo& 

On tlu tudden ap~aranC' oj group. oj Allitd Sptcia in 
llu lowut ,bUIWII JouiUjerolll Itrala.-There is another 
and allied difllculty, which is runeh gmver. I alludo 
to the manlier iu whi('h lIumbers of specie8 of the Mmo 
group, suddenly appenr ill the 10wC8t knoWli f08lliliferou8 
rock&. MOilt of tho BTglUllent.8 whieh 1\8"0 oollviuced 
me that 1111 tho existing 81M'lCiCII of tho 1JII1Il0 groliP ha\'o 
dC8CCuded from ono progenitor, allply with nCtlrly equal 
force to the carliCirt. known speciC8. .For il\.!jtancc, 1 
ealUlot doubt that all tho Silurian trilobitell ha,,'e 
dCi!Cended from 1101110 ono cnlitace.au, which mU8t 118\'e 
lived long berore the Silurian age, and which prob6bly 
differed greatly from allY knoW1l animal. Some of 
the m06t. aucient. Silurian an.imals, as the Nalltill18, 
Lingula, &e" do not differ 1IIIIeh from living IIM'lCil!.8 ; 
and it Mllnet 011 my theory be IUIJpoied. that theee old 
specie. were the progenitol"l of all the speciOti of the 
omers to which 11ley bclong, ror they do not IJrefj(':nt. 
ciUU'II.Clel"l ill aoy d"gre6 iutennediate between them. 
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If, moreover, tlley bad been the progenitors of these 
onlf'1'll, they would almOllt. certainly ha\'o been long ago 
supplanted alld exterminated by their numerous aud 
impro\'ed de!ICeudauta. 

Consequently, if my tboory be tmo, it ill illdiiipntable 
tlmt before the lo ..... est Silurian strnttlm Will! deposited, 
long peri~ elap8(.'(l, all long l1li, or probably far longer 
than, the whole interval from the Silurian ago to tho 
pre8ent day; ami thut during these '-fISt. yet quite un
kno\l\'l.1, periods of time, tho world Bwannod \I\;th thing 
eree.tUreA. 

To tho question why ..... e do not find records of these 
nwt. prilnonlinl l)Crioda, 1 can gh-o no sntisfactory 
auswcr. Severnl of the most eminent geolObolsuo, with 
Sir R. ;U un'h.iilOu at their heud, are collvinl'ed that wo 
IlOO in the orgnnie remains of tho lowen Siluriau stratum 
the dawn of life on this plallet. Other highly l'OIll
petent judges, Il.I.I Lyoll and tho lato E. Forbes. dispute 
too CQllclu.siOlL We should not forget thut ouly a small 
portion of tho world ill known with accuracy. At Bur
mndo hall Iatcly Rddod another and lower mage to tile 
Silurian Bysteln, abouuding with now aud po('uliar 
lpecies. 'l'mco8 of life run'o beeu detected in tho Loug
mynd beds beneath Barrando's 8O--flllcd I)rimordial 
zone. 'I'ho presence of pb06pbatie nodulee and bitu
minoUil lIlatter in BOIIIO of the lowest azoic rocks. pro
bably indicates tJl6 fonner existence of lifo at thCf16 
period8. Bllt tho difficulty of understanding the ah
lelll'(! or nwt pilei! or fOlllliliIeroU! strota, whirh on my 
theory no doubt were BOmewhcro II.Ccumulnt;x] before 
the Silurian epol'h, ill ,-cry grout. H theee most ancient 
beds had been wholly worn away by dcnudntioll, or 
oblilerat('(l by metamorphic II.Ction, we ougllt to find 
owy small remnant.. of the Connatlolll next 8uooeeding 
tlwm in age, aud thetlO ought to be very generally ill 
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" metamorpboled condition. But the deec.riplkltlS which 
we DOW ~ of the Silurian depoeita OTer inuneW18 

territoriet in HWBia and in North America, do POt aup
port. the \-jew, that the older a (ormation it, the more it 
baa suft'\!red the eJ:tn!cmity of denudation .nd metamor
phism. 

The Cft8El at present must remain ines)lli('t.ble; and 
may be tntly urged lUI a ,'.Iid argument "b'8in8t the 
,-jo""3 hero entertained. To show that it may hereafter 
ret'(:i,'e IOJUO e.J:IJiauation. I wiU giw~ the (oUo1\illg 
hY]lOtbooa. From the nature of the organic remains, 
which do ooe. appear to ha'fO inhabited proCoond 
depthll, in the 116\'cral rormat~ of Europe aud of the 
1.:oitoo Statee; and from the amount of aediment, miles 
iu thidmcl!8, of "'hich tho ronnatMma are oonlpoeOO, we 
may infer that from fint to last large ialands or tractB 
of land, wheuoo the sediment WIUI deriw!(l, occurred ill 

the lI('ighoourhood of the ('.listing continents of Europe 
nnd North Ament'''' Bnt we do 1I0t know what WIUI 

tho state of things ill the intervals between tho sue
<''C8IIi\'e fonnntiollH j whether .F;U1'O)le lind tho Un.ited 
Statet during theee internlls &mro lUI dry land. or 
lUI a submarine IIIIrfaoe near land, on which llediment 
"'lUI not deposited, or again u the bed of an 0)('0 and 
uufathom.ble lOll. 

Looking to the existing OONIlI, which are thr1ee as 
extelUlh'6 .. the land, we lee them Mudded with many 
wands; Lut DOt one ooee.nic Wand ill u yet. known 
to .lron! even. remnant of any INWoozoie or IeCOtldary 
fonliatiOD. n enee we may I)('rhapi iufer, that during 
the pe.laJor.oic and eeoondary periodlt, neitller OOIltineotIJ 
nor continenW ialamb existed where our oeeou now 
ateud; ror bad they ruled there, JlflllOOWic and 
IeCOndary ronnatioll$ would in al1 !lrobftbility have been 
acc:umliiatOO from eediment derived from their ",-ear and 
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WIlT; and wouW have been .t leuc. partial1y upheaved 
by tbe OM':illatiooi of level, which we may r.i .. ly roo
dude m~ have int.el'Teoed during theM enonnoualy 
long periods. II then we may infe .. aoything from 
tbette f~ we may infer that where our ore.OII now 
extend, ~lIA ha"e extended from tho J"(':DIOtc8t period 
of which wo have any record j and on th~ other hand, 
that where contineute now exist, large I.racUI or land 
have wated, IlUbjoctoo no doubt to b"J"(lat oecillatiOIlll of 
level, tinNl the e. .. liest tiluri&n l»eriod. Tho coloured 
map .ppended to my volume 00 Coral Hoe&. led me to 
cooclude that the great oceans are IJti1I mainly '1'l'M of 
aub8:idence, the great. archipelagoet! 81ill arou of oec~ 
tiotll or level. and the ooolincuta areu of elevation. 
Bnt run-e we any right to lIIIIJIune that t1uuga have thllA 
remained from etenlity 'lOur OOlltincnllJ IC){'m to lun"o 
been formed by 11 preponderanoo, during many oecilla-
tiolla of level, of the fon.'C ofelenltion i bllt mlly IIOt tho 
arena of Ilreponderant movcmellt have changed ill tho 
1a)lllO of Ilgee? At a period imlllcfUlllrably ant.erOOClIt to 
thf' ailllriall eJloch. oolltillCllta may havo exliJt.cd lI'here 
OC<!an' aN now II}lrea.d out j and clea .. anll open 0CCftt1JJ 

may ha,'e ex~t.od wheN our colltinelltd now Irt&ll(l No .. 
abuuld we be ju..tifled ill MSUIning that if, fu .. instance, 
the bed or the Pacific Ocean were DOW OOIlvertro into 
a cootint'nt, we abould tbe.re find fonuatioul olde .. 
than the eilurian smta, Illppoging melt to have been 
fonnf'r1y depotited i for it might well happell that It"'ta 
which had lJUb8ided lIOI1le milCi nearer to tho ~Dtre or 
the earth, Ind "'hieh bad been llreMOO on by III enor
IDOWI ", .. ib<'bt of IllllCrincumbellt wate... might have 
undergoue far mON metamorphic action lhan strala 
which have alwlya remained nearer- to tbe surface. The 
immeDM arcu in 8ODlO partlI of the world. (or inBtaoce 
in South Amenc.. of bare UW!tamorpbic NCb. which 

ha m Dlf, t W rk oC:h 
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must. ilAve been heated under great. pre8i!tll'e, haTe 
always 8t..'ellled to me to require fIOme special e:s:plana
tion i Ilud we may perhaJl8 beli(n·e tlmt. we 8Ce in these 
large al"C88, the many formatiotl8 long anterior to tlle 
siluriall cpoch in a completely lUctamoqJhOllCd con
dition. 

The 1JC,·c~1 difficultiea here discU88ed. namely our not 
finding in the successil'e formations infinitely nnmerous 
trnnsitional links between the many fJpooiefJ which DOW 
exist. or ha\'e e:risted i the sudden manner in which 
whole groups of specie!! apperu- in our European fanna
tions i the almOllt elltire absence, &8 at. preeent known, 
of fOll8iliferous fonnatiOll8 beneath the Silun.n strata. 
are all undoubtedly of the gnm18t. nature. We 800 this 
in tho plainest l1l8.I1IlCr by the fact that all tho most 
eminent 1)61ruontologistB, namely em-ier, Owen. Agnssiz, 
Thlrmnde, Falconer, E. ForLes. &c., and 0.11 our greatest 
goologi~ lIS Lyell, MurohiBou, Sedgwick, &0.. haTe 
unanimously. of'Wn Tehemently, maintaiued the immuta
bility of lIJX'Cies. But I have rcafIOIl to believo that one 
great authority, Sir CharlCfl Lyell. from further re
flexion eutertains grave doul.lta OD this subject. I feel 
how raeh it is to differ froln these great. authorities. 
to whom, with others, we owe all our knowledge. 
ThOBe who tJliuk the natural geological record in 
any degree perfect. and who do not. attach much 
weight to the facta and argumenlll of other kinds 
gi"cn in this volume, will IWdollbtedly at ouce re
ject my theory. For my part, following out Lyell's 
lIIerephor, I look at the naturol geological record, as 8 

history of the world imperfectly kept. and written in 
a changing dialoot i of this history we JXlIIICM the lost 
'·olume alon('. relating ouIy to two or three countries. 
Of tbja \·olume. ouly hcre and there a abort chapter has 
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been preecn·ed; and or each page, only here and there 
are" linee. .Each word or the dowly-changiug lan
guage, in whieh the hilrtory is suppoeed to he "Titten, 
being more or Ieee different in the intemlptcd ane
ceMion or chal1tera. may represent the alJllIll'eDUy 
abruptly dumged rorma or life, entombed in our COil
lIlCutive, but widely /leparnted. rormatiolllJ. 011 thil! 
ria_, the difficulties above discUl!!lE!d are greatly dimi
niBhed, or al·eu diMppoor. 

h- mp~t rl< () Ch n r",,'; nnltn ... 
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CHAPTEH X. 

ON THE GEOLOGICAL SUOCUI:IIOS or 0iI0A1<lC llRINGti. 

On the Blow and BUOOCllllh"e appearance of ncw "pooi .... - On their 
dilferentNllesofchange-SpecieaooceIOiltdonotre>lPI:oetlT
GroUpllof B1JoeCiC8 follow the aame geucMli ndes in their appear
ance and disappearance IIJI do lingle "peci!!Ol-On Extinclion
On .imuitanooul change. in Iho fOrllls oflifethrollgbontthe 
world _ On the affillitillll of eItinet .V"'Ci ... to each other and to 
living lV"'CieIJ -On th" I tRW of de"e!opment of ancient fonna
On the lIUCOOIIIion of the .... me tYf!e' within the ""me areal
Summaryofpre<:edingandpMlentchaptcllI. 

LET ug DOW see whether the several facts and rules 
relating to the goological succe!l8ion of organic beings, 
better accord with the commOIl yiew ofthe immutability 
of species, or with that of their glow and gradual modi
ficat ion, through descent and naturall!Clection. 

Now species ha\'e appeared "ery slowly, one after 
another, both 011 the land and in the waters. Lyell 
has shown that it ig hardly i)()i!8ible to resliIt the evidence 
on tbiB head in tho case of the several tertiary stages; 
and owry year tends to 611 np the blanks between them, 
alld to make the percentage lIystem of lost Ilond now 
forms more gradual. I II some of the most recent beds, 
though undoubtedly of high antiquity if measure<i by 
yeaTS, only one or two species Rre lost forms, and only 
one or two are lIew forms, having llere appeared for 
tho first time, either locally, or, as far as we know, on 
the face of the earth. If wo may trust tho obserYllotions 
of Philippi in Sicily, the successive changes in the marine 
inhabitanta of that islaud have been many and most 
gradual. Tho secondary fonnutions are more broken; 
but, as Bronn has remarked, neither the appearanco 
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..... r dV.l~ of their many no" es:tind ~ ... baa 
bern limllitalll>oUl in NCh ~~ formation. 

1'l1'Of'C"i ... (,( di.fl"c~ot. genera and d~ haf"" not. 
l'ha~ .. 1 at the MIne rate, or in tho> Mmfl~, In 
th.' ol<l.'I<t wrtiary bedd a fe .... lif"ing will may atill bo 
(ouud in tho mid." of a multitude of {'J:tinrl fomlA. 
.'alt'Onl'r 1181 gif"ell a striking itmanN! of a similar f8('I, 
iu Iln ex.ii<ting rrooodi le 88IIO('iairo with many IItrauge 
ami l(Wit IlUImmall and reptile. io the ~1Ib-Jlinll\layau 
d"llOI:IitA. 'fb" Silurian Lingula diffl'", but Iitlh~ fronl 
thf.' lif"inp: lpef'irtl of thill genus; .... hrfMil mOilt. of the 
oth.'r Sihl'liun ),lolhl.'!lCl and aU t.hf' Cn1I!t8('('ft1l!l Ju,,·o 
rbangro P'Mt1y. The Jlroductions of thf' hmd eet'ln to 
rhangt' at R qlliclu·r rate thall thOllf' of tll{I -. of ,rhieh 
a I!triking instlllll'O lIN! lately been oI.-..'M·('(1 in 8"·itzcr
IamL 'l'hl'l'(' ~ 80Ine !'CalIOn to be-lievc that orgRn~m", 
roruoid('l"('(i high ill tho lICa10 of III\1UI'(', ehnuge more 
qllir·kly Hum 'hOlO 'lUll flre low: though there nrc cx
«'pliOIlI to thill rul l'. Tho fll11011llt of orgnnio r1l1tllf,'f', 
811 l'i(·tl't 11M remllrked, dQCIJ llOt strictly OOlTCllIXllld 
with thl' IUl'CCI8ion of our geological fonufl,iolili 10 I.hnt 
bct"·('('l1 M('h two OOIl.!k"Cllti,"O fonnatioM, the fonulof 
liIe 11,,,·('1 .,Idow changed in exactly tho MIll(\ d~, 
l"l·t if "'r ('f,wpRI'C an)' but. the mOilt dtw'ly n.·Jall'd for
.... t i"M. all the '1vociee will be found to ban' nnd"rgone 
I00'I11 rlM-o,,-. \\'K"D a '1MlCif'tl hae ODM di."prw'flJ'(l(I 
'"1ft) th", faNI or the (.'ftrth. lI"e ban~ reuon to beli(',-O 
that tit<' !lArue jJ.·nticaJ roml nc,'l'r !'N1)J~r& Tho 
ItJ'OllW"'t ap,)8.l'{"llt CICE'ption to this JaUl"r nilI', il that 
01 !ItA IIO-t'ftIl('(J .. oolonif'tJ" of )1. llammd", whidl 
inbu,IIl fur" »l"riOO iu the m.Kht of an older fUmlalmll. 
aDd tllt'n all.", tbf! pr&eXisting fauna to I'('t.PflNlr i but 
Lyf'U'1i f'J:l'lanalion, namely, that it is a rue of tempo
..,.,.. mijrnlt;oD 'rom a diatinM. geo@TIIphlral I'f'Of"m, 
.... tome.tiafactory. 
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The8C .. vcral facl;! accord .. n·U with my lhPOI')', 1 
beli("'c in no fixed law of d('nlopmt'nl, canaing all the 
inhabitants of Il country 10 chll~ abruptly, or I!imul· 
talloou.!!\y, or to all equa.l d~, Thc Ilroceflll! of modi· 
ficntioll mu~t he extremely slow, 'fhf' ,'ariRbilityo(each 
"lxII'i"1! is quite independf'nt of lhllt of aU oOwn!, 
Whetlu_'r such vllriability be \Ilk-en ud\'antago of by 
natura l 8<'lcetioll, and whether the \-nrintiolls be ac
cumulated to Il greater or letl8Cr amount, thus CAusing 
a greater or iCMer amount or modifiCfllioll in the ,-ft l')-' 
ing I!I)C('i~ dCllClld!i on many coll1l)\ex ('(llltingenciCll, 
-on Ole ,-ariRbility being of a bellf'ficinl IIftture, 011 
thc 1)()'Ker of intercrossing, on tho rote of breediug, 
on tho 8io,,'\Y changing l)hYl!.icnl rouditiolls of Ol{' 
('(llmtry, and more t'f'J)('('il\.\ly on thfl lU\ture of the olher 
inlU\bitants with wluch the '-I\.ryillg 'p('eie. ('()TnCfl into 
COllll~:titioll, H ence it ill by 110 IIlCtul8 .ur(lri~illg that 
oue 81)('("i('8 should retain tho B/lUW i(\("lItil'n l fonn llIueh 
longer thnn othen! j or, if changing, Ihllt it ~llolL l (1 change 
I ('I<.~ _ We I!C6 tho IIIlUle fnet in gcogmphicnl dialril,mtion; 
(or in~tlllJN.', ill tho land·shells and 00100l'tel'0118 iT\8(!('l;! 
oDladeim lun-ing como to differ collfli(l('rnbly from their 
ll('8I'\',.;t aUk", on tho continellt of £UI"OI)(', whereas the 
marine IIhells find birds 118\'0 remaill('(\ ullaltem:l W{\ 
etlu p(·rhllpll wldemflnd the Il.PllllN:utly qui('k('r rate of 
chang<' in terrt'Oltrial alKI in more lughly o ....... "IIni.,o('(l l)ro
du,-lion.!! eompo.red with marine Rml lower 1"'odu('t iolW, 
by the more eompla relatioll8 of tllo higller beillgtl 
to th(-ir organic and inorganic conditions of lire, 11.1 
f!:rplaillod ill 0. fonner chapter, When lllallY of till' 
inhabitllnt .. of 0. country ha\'o boeome medifiNi lind illl· 
111'O\-e<l. wo can understand, on tho priurillio of com· 
IlCtition. and Oll that of t he mallY all.imjlortant n:ola· 
liOJlll of orgallism to organism, that anl' foml wluch 
Joe. not become in 80100 degree modified ami impro,-ed, 
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",ill be liable to be exterminated. lIenoo we can 
see why nIl the slK'cies in the SlllIIe region do nt IlISt. 
if we look to wide enough illten·fllil of tillie, become 
modified; for Ih08C whieh do not dumgo will become 
extinct. 

JII members of tile same c11U!S tIle I,,"emge amOllnt of 
change. during long Hud equal periods of time. lIlay. 
perhopEi, be neorly tho same; but n8 tho a('Cllmul[ltioll 
of loug-euduring fO!ll!iliferous format ion8 depend! on 
greot m~ of IM'diment having been drpoe.ited on 
flf('88 whil.,.t subsiding. Ollr formatiOlls haw been nlmost 
n~rily acemuulnted fit wide and lrr<'guillriy inter
miltent interrnls; l'Onsequentl~' tho nmouut of orgunic 
chAnge ('xhibited by the fOllSils embedded in oon
secutive fonnntioDll is not equal. EA('h fonuAtion. 011 
thi.s ,·iew, does not mflrk R new and complete net of 
IIT('fItion, but only on occnsiOimi scene, tAken nlmOE<t at 
Im7J\n.I, in II s.lowly changing dronla. 

We: call clearly understnnd why a BpceiCfl whell once 
lost should never reRppcnr, evell if the very MlIlO con
ditioJl~ of life, organi(' lind illOrgnllic, s.houM recnr. 
For thongh the OtT~llring of ono sjIC('ics miglit bo 
ndapted (nnd 110 Iioubt this 11M occurred in imlUme
mille instllll("(-'fl) to fill the eurt Illnce or another 
61)(,(1('01 in tbe economy of Il8hlTe. find tlm.l 8ullplsnt it; 
y('t thi" two fonns-tho old lind the new-would 1I0t 
1)(' id(,llticlIlly thc sarno; for both \fonlel olmost cer
tainly iuh('rit different characters from their distinct 
Ilt(i,'·('nito~. For instance, it is just poiISiblc, if our 
fnutnil-pigrol\8 w('ro aU destroyed, that fanciers, by 
~triving during long oges for the MillO objC<.1, might 
make a new breed hardly distinguishablo from our 
pr('!;('nt fnntnil; but if the parent rock-pigeon w('ro also 
dt ... troyro, and ill Ilalurcwo havo e,·cry I"C9.SOIl to bdic,·o 
that tho 118rent-fonn will genemlly be suJlJllantcd and 

1"'2 
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edcrminntC(l by its impron!<l o[~pring. it is quito in
Cfl..">(lible that a fautail, identieal with tho cmting breed, 
could be mised from any othcr species of pigcon, or 
e,·cn from tho other well-e<tablil;hC(1 races of the do
mestic pigoou., for the newly-fonned fantni! wouM be 
almost sure to illllcrit from its new ll rogcnitor SOUle 
slight charncteristie differcnces. 

Groups of species, that iii, gCTIern and filmiliCll, follow 
tll{' 8tl.IUO gt:!ueml n iles in their appenrnnco and disnp
pcumnce as do s.inglo sJlc~,jC8, c1mnging more or 1('88 
quickly, and ill II. greater or lCl:lS(!r degree. A group 
docs 1I0t re/lPIM'!nr after it has onoo disnppcnrcd; or 
its existence, as long as it lasts, is continliOlIlJ. 1 nm 
aware thnt there nre some npparent CXoolltions to thlll 
nllc, but tho exCClltions o.r6 surprisingly few, 110 
few, that E. Forbes, l'ictet, and Woodward (though nil 
strongly opposed to such Yicwa as 1 maintuin) udmit. 
its tnlth; nnd the nllo strictly Il.Ccords with my theory. 
For as all the species of tlle sCIlne group have descended 
from somo 0110 species, it is clenr tlmt lUI 10llg liS lilly 

spceies of the gralll) hAve allpcnred in the 10llg sllccCll8ion 
of tlgeB. so long must its mcmbel'8 h.,,-e eontinnoilsly 
exi:;tcd, in order to have gt:!ncmted citller ncw and 
modified or the 88IDC old and unmodified forms. Species 
of the genus Lin.,"1lia, for instance, must hln'o continu
ously eJ:istC(1 by tin llubrokcn sUCC(l!ll;ion of genemtions, 
from the lowest Silurian stmbun to tho 1)l"CfiCnt dAy. 

Wo hln·o 8C(!1l in tho last chalJter that tllO 8JlCeies 
of 0. group sometimes falsely al)l~ar to hn\'o come ill 
abnlptly ; and 1 l!two attemptc(\ to givo an cXlllann
tioll of this fnet, which if true wonld liMO beel! fo.tal 
t o my views. liut such co.9C8 arc certainly eXC(>)l

tional; tho gellcmi nLlo being fI, gmdunl increase ill 
number, till tho groul) reaches its IUtl.XillllllD, nnd 
titcn, sooller or later, it gtildually dccfCru!C!;l. If tbo 
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number of til(' species of a !;Cnus, or tho number of 
the ~Ilera of a family, be represented by a ,'erticru 
IUI~ of mrying thieknCS8, cl'Ofl8ing the successiyo geo
logicnl fonnntions in whieh the !!peciee nrc found, tbe 
line will sometimC8 fulolely appear to begin lit its lower 
end, not in a rshnrp point, but 81)11111tiy; it then grndu
ally thickens upwards, f!OlIlctimes keeping for II spnce 
of equnl thkkne""', IIml ultimately tlLins out ill tile 
llPllOr be.:l\ mnrking tlle decref\8C and final extinction 
of Iho SfX'CiCII. This grndl1al increlUlC in lIulIlber of tho 
IIJJecio>J of a gTOIll1 ill strictly OOllfonnablo with my 
thcory; lIB tllo l'IJOCi('8 of tho MillO genus, and tllO 
~ncm of the Mille family, run inerease only slowly and 
progr<'!iSh'c1y; for tho pl"OCCl:!S of modification and the 
production of a lIumber of aUie<l fonus mu.st be slow 
and gmdual, -0110 l!fX'Cics giving riiIC first to tll'O or 
three Y'lriC'ties, these being slowly coIII'crtcd into species, 
whkh in their tunl produec by eq\U\1\y slow stops other 
species, nnd 90 on, liko tllo bmnching of a great tree 
from a singlo stcm, till tllo group bceomee lnrge. 

On E.,dindior\,-We hal'c iii! yet "'POkC'11 only illf'j· 
d,·ntally or tho disappeamlloo or spc('i(';J and or groU]JIS 
of@JJOCics. On tho theory of natuml selection tho ex· 
tilWtion of old ronUll and the llroduction of new and illl
]loo'n'd fonn! nm intunatcly oonnectro togctll<:'t, The 
old IlOtioli of nil the inhabitants of the carth having 
iK><>n IIW('pt away at sll('('eS.'>ivc periods by catastrollhCl!, 
is v('ry gellC'nllly giH!1l lip, even by those geologists, 
fl8 £Ii{l do Jkfllllllont, :Uurehoon, Bnrrallde, «c., "hose 
genf'ral vi('wil would Ilutumlly lead them to this ronelu
~ion, On tho ('Ontrnry. we lul.\'o every renaon to believe, 
from tIl\' study or tho tertiary ronnatiollll, thnt sjK'Ci(';J 
a.ml grollJlll or slJOCictl gmduully tiisaI11)('Ur, one after 
allolll<'r, first frolll one spoi, tllCIl from another, oncl 



318 OEOLOGICAL SIlCCESSIOS, 

finally from the world. Both single speciC8 Bnd whole 
groups of species lnst for very unO<J,Uil I periods j /JOmo 
groups, as we lu\\'e seen, having endured from the .. ar
Iiest kuown dnwn of lifo to tho pl'CllCllt day; some luwing 
disnppeilred hefore the close of the pal1JX)1.oic period, 
1'0 lixcd lnw seems to dcterm ine the lellb>1h of time 
during which nuy Bingle BIK!Cii!tl or lilly Bingle genus 
endures. Thero is l'CfI.'l()O to helie\'e thnt 1110 complete 
cxtilldioll of the SpcciC8 of a b"tOuP is generally a 
slower Ill'OCCl!ll thnn their production: if the appearance 
and di!!llppearance of Il. groUll of speeiC8 be rel)rcsclltCt~ 
as before, by a "erti(.'fLi lille of varying llLickllC88, the 
line is fOllnd to Iaper more gradually nt ita Ullper cod. 
which Uiarks tile progress of e:denninatioll., than at ita 
lower end, whieh marks the first all})ClIl'll.nce Il.ud in
crease in llumbers of the spcrics. In /JOme Cft8C8, how
ever, the exterminat ion of whole groups of beings, as of 
ammonites towilrds the close of tho fICCOudury period, 
has been wonderfully suddelL 

The wholo subject of the extinction of spee.iea has 
been imolved ill the most gratuitous mystery, Some 
Ilnthore luwe e,'en supposed that as the hl(lh'idllill has a 
definite lenb>1.h of life, /JO haxe speciC8 a definite dum
tiOiL No oue I think can ha\-e man-elled lIlore at the 
extinction of species, than 1 lun-e (lone, When 1 fou nd 
in La. Plata the tooth of l\ horse embedded with tho 
remains of ~rastodon, ~regntherium, Toxooon, and olher 
extinct monsters, which ull eo-e.1istoo with still living 
sheila at Il. very late geological period, I was nlled wi th 
nstonishment; for seeing that tho horse, since its intro
duction by the SJltuLiards into South AlIleri(:1l., hIlS run 
wild oW!r the whole couutry and hIlS increased in 
numoors at an Ilupnrnlleled rnlc, I asked myeclf what 
could /JO recently lun-a eJ:tenniMtcd the fomICr horse 
IIndcr conditiollS of life apparently 10 fn\"ournhlc, But 
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bow IIlWrly ground.lc. waa my uton.iIIlun('ut I p~ 
fl. r Ow('u fJOOIl p<'rcei"foo that the tooth, though flO 
like t1illt o( the e.x.isting borse-. belonged to lUI <'.."Itio('t 
8pN'if'S. Had tllis hOI"8e been still Lh-ing. but in IIOme 
df'gt('(' mre, no lIaturolist would hM'e ('It the l<'nSt 8Uf

Ilris<l nt its mrity; for mrity is the n!tribute of a "fISt 
lIutlllx-r of sj>e<' ics of all clnss<>8, ill all (.'Ollntri('s. If 
we I\..~k OUI""8(! II'('8 why this or tlmt 8pN'iCfJ is rare. we 
ans\\"('r thot flOtIlcthiug is IlUfa,-onrnblo i..n ill! conditions 
of life; bllt what thRt IIOmething ~ we ('811 hRnUy c,'er 
tell. 00 the 8nppollition of tbfl fOll8il hor8611till exist
ing all a rare ~)OCies, we might. ha"fc fdt certain from 
the analogy of all other mommals, (','cn of tile slow
l,":>('(ling elel)bant. aDd Crom the hi.i!tory of t.he notwa1· 
~tion of the dOIllCiltic hol"8O in South Ameri('tl., that 
limier more fa,·olll"9.blo couditious it would in a \"cry few 
ycars hiwe IItoeked tho wholo contincnt. But wo oould 
not 11(wo told \,"liIlt the IInfa\"01ll1l.bl0 conditions were 
which ch{'Cked its increMC, "helh(lr IlOllle one or 
1!C'\'ernl contillgelleies, and at what )X'ri()(l of tho horsc's 
li('. and ill what degree, they @c\'ernlly adro. H 
Ibe conditions had gone on, how('"\""cr slowly. becom
ing Ietill lind lC5l fal"(lUnlble, we 1U15uredly should not 
11 • .\"0 perceil"{'(1 tho fact. rct the fOilEil hol"'!l6 would cer
tain1y ha,'o beromo rarer and rarer, and tinally t>:ltinct; 
-itJI Jllaoo being I!ci.U!d on by sumo more suCC<'Mful 
t'OIllI)(·titor. 

1t i;j 1ll000t difficult always to remember that tho 
ill(,N'aso of C\"('ry !i,-ing h<'illg iii (.'onstantly being 
cil('('krd hy llilperceiy('d injuriolls Ilgencies; and that 
th(>!l(> 8(l.1Il(' 1I111)(·rceil"{'(1 &gCnciCfJ are alll illy sliflici('llt to 
C611eO rarity, and lilUllly extinction. We 8eC in Illllny 
t'IIlWII in thf' more I"('C('lIt tertiary fonuation" that rarity 
IJn>e«lca extinction; and we know that t1Wi bas bt-en 
the l)rogn:" of e,·enU with tholle animals lI·hich ba"fO 
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iw!ell extermillatoo, either locally or wholly, through 
man's agency. I nu.y repeat what I l)ublish('(\ in 1845, 
lIamely, tlUlt to IHlmit that species genenllly become 
rare b<>fore they becomo u t inct-to feci no surpriBe at 
the rarity of a spedCII, and yet to marvel greatly when 
it censcs to el:ist, is much the same Ill! to admit tlmt 
8ickn('fJ8 in the illdi\"idual is the forenulIler of dooth
to feel 110 surprklo at aiclmess, but when the sick man 
di(>8, to wonder and to suspect that he died by SOIM 
unknown deed of l' iolcnoo. 

'1 'ho theory of natuml scicctioll is grounded ou the 
belief thnt each IlOW variety. and ultimately each new 
8pecies, is produced nmi maintained by llll.\·ing somo 
adl·anta.go oyer thoee with which it <.'Ollie/! into <.'Omp<'
tition; nnd lhe conscqnellt extinction of lCSll-fnmured 
fonus almost illol' itably (OUOII'8. I t is tho sallie with 
our domestio productions: when a new and slightly 
imllroyed mriety hill! been raised, it nt first supplants 
tho less irnJlrol'ec:i mricti(!S in the SlImO IIcighwul'hood ; 
when much improved it is transported far /lIld nellr. 
like our short·horn rnHlr. and takes tho lllncc of other 
brced8 ill other <.'Onntri<'il. 'l'hUiJ the alll)(lQmn('C of nell' 
fonns 8nd the disnweamncc of old fornu, both natural 
aud artificinl, are bound together. ]n certain flourishing 
groups, the number of new 8pecific Conns which Jm\'e 
!)eel! produced within a gil'ell limo is proLnLly greater 
dum that of tho old fOfms which lIa,·o I>ccn cxtenni. 
Jlated; but wo kllOw tJllIt the llumLer oC species lUiS not 
gone on indefinitely increl.sing. nt least during the later 
j:,:rologiml periods, 80 dlllt looking to later times 11'0 
mny belie"e tlUlt tile production or 1lCII' ronull hilS ea~ 
the extiuction of about the sallle number of old fonns, 

Tho ooml)(ltitioll wiU generally be mOlit l!el'ere, ns 
fonnerly explained and iIlu~trated hy examplC8, between 
tho fOrIllil which nre lliOlit like each other ill nil wpo<:ts. 
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HClloo the impro"\""ed and modifi('(1 d('{l('('n<ian18 of a 
SIlC'Ci<'ll will ~lle",lly cause thc extenniuaiioll of the 
1)(I",llt-~I)(lCi<!S j and if many IICW forms ha\'e been de
\'elopl'(l from nny onc spcciet!, tho lIca""'t al[j~ of that 
!!pe(·ic~, i. t. the SIlC'CiCl! of the snme genus, will be the 
most liable to extermination. Thus, as I lK-lim'e, a 
numher of now species dosccnd('(1 from olle "IICCi0!, that 
i~ a new f,'ClIllS, COIDCII to supplant all old genua, belong
ingtotlle sallie fl\lllily. But it lIIus1oft('1l ha\'C happen('() 
that a II('\\" !!11('('iCfl belonging to /lOme one groull will lul\'c 
lI('i7.('d on the place OOClillied by a spcciCfl J.,eIOIl~illg to 
a distinct group, and thn$ Ctlll~ itt! extermination; 
and if mallY allied forms be dl"'n~lopcd from tim $'1I1.'Ct."W

ful illtMldl"'r, many wiu OO"c to yield their plat'Cil j Rnd 
it will b't'llernlly be allied fornu, which wiu ~\Iffer 

from /lOme inhl"'rited inferiority in oommon. Bllt whe
ther it be ~ll('('i('8 belonging to tho sarno or to a 
(li~tinct claM, \\-Iueh yield their IlI»e('8 to other sjl«'iCfl 
which hn\"o been modified nnd imJlrow~d, a few of the 
~ulfcrcl"il may often long be 1)l"Cf!('n'ed, from being 
fii\{'I1 to /IOmo llC'Culiar lino of lifc, or from inlUlhiting 
fIOlilO distant and i!!Olatcd station, where they bare 
e;ICI\ped 1I(',·ero COWIM!tition. For instan('(', a ~inglo 
.spt'('i(ofI of Trigonia, a grftlt gellus of ~hells ill tho 
III'('()U(inry fornilltion.,\ sun;,'('8 in thl"' AlIstmlian IIC88 j 

and II. few m('mben of tho great and almost. cxtinct 
~up of (;anoid fii!hetl still inh.abit Ollr fretlh waters. 
Therefore the ntter extinction of a groUll is g(,llC
mlly, lUI wo III\\'e seen, u slower llrocC88 thun its pM? 
du('tion. 

With I"('SrK'<'l to the apparently Budden extenninntion 
of whol(' fiunilics or orders, tIS of Trilobitcs nt die close 
of lho 1)(l11OO~.oic period 8ml of Ammollit('8 at the close 
of th(' lK'OO1lfinry period, we lmlSt "-,member wlUlt hIlS 
been nircody sail) on the proooblo wido intl"'rnlls of time 
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betwccn our COIlJ!()Cutivc fonno.tions; lind in tI1CSC intcr
"alII thero may havo been much slow cxtennination. 
"Iorcon'r, when by lIudden uunub-mtion or by ulIlIswdly 
mpia de"eIollmcnt, mllny spe<:ies of a new group hnxc 
taken ilO8SClio!ioli of Il. new area, they will hMo exter
minated in Il. correspomlingly mpid manner many of the 
01(1 inhabitants; and the fonns whi('h thus yield their 
places will colllmowy be allied, for they will partake of 
some inferiority incollllnon. 

Thus, as it seems to me, the manner in which single 
species lind whole groullII of llpocies becomo extinct, 
accords well with tIlO thcory of uatllral selection. W 0 
1\000 not lllar,-e1 at extinction; if wo must IIlllr,el, let 
it be at our presulllption in imngutiug for a moment 
that we understand the many complex contingencies, 
011 which the existence of each Bj)()('ies depends. If we 
forget for IIll insttlllt, tl\l\teach speciestclld,. to increase 
inordinately, and that some check is alway" ill action, 
yet seldom pereein!<i by Iii:!, tho whole economy of 
nature will be utterly obscuT('(LWhell(wer we can 
pT(!(:isely say why this species ill more abundant in in
di,-iduuls tl\l\ll that; why this species uucl not nllOther 
can be llnturoliscd in n given (,'Ouutry; then, and not 
till theil, we lIlay justly fccl surprll;e why we caullot 
IUXOnnt for the extulction of thiiJ llll.rticwar species or 
groul) ofSJ)()(,ies. 

On the l'w-nl# qf Life chmlgi1!9 almQ8t ,imultanecu.ly 
tll70Ug/wUt tl~ World.-ScilrccJy ilily JlallCOntologicai 
tliscovery is morc striking thnn tlu:l f!lct, tlmt !lIC forlllS 
of life chango almost sunwtlllloousiy throughout tile 
world. 'rhu.s our European C!mlk fonnation can be 
ro(!(Jgllised ill many distant ]loIl.rli:I of the worl(l, under 
tho most different climates, where not a frngment or tho 
mineral cliluk il.6eJf CIlI! be found; Mllleiy, UI Sorth 
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Am('ri('a, in equatorial South America, ill TicrrR del 
VU(>h"O, at the Cape of Good 1101)(', and ill the peninsula 
of IndiA .. For at thCf!e distant l)(lints, the orgAnic rc
Illflin~ ill certain Jx.tli! )IJ'Cllellt aD unmistakeabie d~ 
of r('1O('mblaDCO to those of tile Cha lk. It is not t]Ult 
tho Mme SIK'<! iCl! Are met with; for ill aorne (:ft8C6 IIOt 
ono speck'll is idrnticnUy the 8Itme, bll t they lx-Iong to 
tho MillO famili eg, gr-nerll, nnd 8('(! tiolls of gcnCl"l1., and 
IIOml't imCl! arc similArly cilll.rader1sed in such trilling 
l)(lints I\S m(>re IlIllll"'rficial lICulplurc. .Mor(!(l'"er oilier 
fonn§, whieh are not found in the Chalk of Europc. but 
whi,·h 6C(!1lr in the forlllAtions eitilt' r a lx",(' or below, are 
similarly ahllcut at thC8C dbtallt l)(lints of tile worM. In 
tho llC"cral BuC('('!'.'<ivo pnlreozoie formations of .Hu!'!'ia, 
Wc;st.ern Europe and North America, a ~imilar l)Ilralld. 
i~ln in the fOrllls of life has be<on ob!crn.'<I by II(-'\'eral 
Authorll: I!O it i,., aecording to Lyell, with the I!('v{,nll 
};uropeau and North Americall ICrtiary dep08it& £\'('11 
if the few fossil ..-pedCl! which aro commOIl to the Old 
and N('wWorlds be kelJt wholly out oC"iew. tile gl' ]](,rRl 
Ilftrall('\ism in the sU{'('('88h'e fonna of life. ill tlie stft!,'t's 
of tilt' widely IICllftl'flted pnlreozoie and tertiary I)('rio.:l,,
To'ould still be manir('!lt, and thf> II(-'\wal fonnatiOIlS 
00111<1 be easily eorn:'lntro. 

'I'hCl!C ob;,ermtion8, however, rclnto to the mllrinc in· 
habitants of di.st.ant pnrlg of tho world: we 111\\"0 IIOt 
8ufficit'nt data to judge whether th(' prodlictiollS of tho 
land and or I're;Ih water Challge at di.'!.taut l)(lints in tllO 
tomo l)(l.rR\lel mnllll{'r. We may (loubt wbetller they 
llil\"o thus changed: if tho M('gntherium. ],Iylodon, 
Mnemllcilcniu., nnrl Toxoooll Imd Ueell brougllt to Europe 
from La l'lata, without allY information in l"f'gnrd 10 
1I1('il' grologi{"ftl ,Xl!!1tion. no one would ha\"o l"l~I)('(·t('(1 

tI.at tht')' had roexi»too with 5t illii"illg lIC8-!!bei.b:; but 
ad t11('N! allomaloll~ mOIl,;ten coexisted with tllO lI8J:II~ 
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II"n ali<I UOI'>W';it might at h .... t hun' been infl'rred that 
Il\I'y huJ lin' • .! during olle vI' tli" Ift"'r h-rtiary .agee.. 

Wl.I<'n tho marinu fonn. (,f lifo are "I)O)u:n of III 
luwillg ('hllllgt'li lIimu.ltmu.-'Ullilly Ihnm;.:huut the world, 
it IIln~t nut he 11l1'1XIIIt ... l tlUlt Ihi~ l'xI'K'""Iiou 1\.·lll.tCfJ to 
tho fllllIIO tliou1SUldtll or Imnd .... '(I·thou.l\llnllt h ),('ar, or 
(·n·n IIUlI it hall II n!_ry~tri('l ,.,'<'<ll()gi<'ul /It·nSl'.'i for if 
nil tho marino IInimnl, which lin' at tl!(\ 1In.·IINlt day in 
]o;"I'I.'l>t', lind nil thoee tlult lin'!.l il' £nropo during tht"l 
))ll·i~tOl"'·no period (nn enonnoll"ly "-,mute perioo iii 
1Il{·llIu,,-... i uy yeol'8, illrlnding tho whnle gla('ia l epoeh), 
Wl'n.I 10 be oomlJt\rru ",ith tl)(ll(! now Ih'ing in ~th 
.Amf'rica or in An .. tmlill, tllO InOlll Ikilful nntllmli~t 

would hanll), be ablo to .ny wl1.,.th('r the cswtiug or til" 
1'1.·i .. IOt ... ·ll0 iuhauitanld of LUr()I)C ~JII01('(1 u, .. t clolldy 
,hOI/., or the lIOuthem lu.'JIIillplirl't'. ~ K,.,rain, ~" el'l\l 

l1 il:(1IIy roJllpctcnt ol.otK:rn!rt u.-,·I i(·'-e Il lnt thu ex~tiug 

produf'livil. of tho Unitt'!.l Stutt'll lire morc clOIICly I'I.' llItc(\ 
t.o tilOll(l whidl liw!d ill ,EnrojJo tlnring ('crtain later ter
tiary ~tng-t'~' tli!\n to thcl!i6 Ilhidl now Ih'o heroi and 
if th i~ 0..\ 110, i t ill c,·jc ll"ut that tUlllliliferou8 bt. ... L! de
p(lI' il ~~ 1 nt tho I)"-'ik'ut dlly 011 the e.hore8 of Norlh 
,\ uwri'1I w(mld hcn:.1IflC'r be 1i1\1JI~ to be f'I .... 'li witll 
.... nll'whllt older Europl.''6n I,)(I(L.. :\('\'(·l1h,·I( .... lookiug 
to Ii n·motely future epod .. thtre ran, 1 think. IX'litt lo 
clouLt tlUlt all tile wore mOOt·nl ffltlrirl, fonllll.twllll, 
1\nlllt'ly, the UPI)6:r pliQC('l1(>, lhelJI(,b!toet'no and slridly 
1ll(IlIl'm lle<lI, of £UI'OI)(', NOl1h nnd l~ollth Amcriefl, and 
"'u"trolin, fl'Om (,()utaining f08lill'('main8 in !Iomo i1rgN.'C 
/I11ic,<l, and from 1I0t including tl1080 forma .... hich aTO 
only fOllwl in tho older underlying {)<'I"(lIIit.., wO\lld 00 
l'Orn'l.'tly milked a8 l!illlllitun('Qull in a gruiogil·ai lll'nl!(!. 

'rlu, fl\('t of tllO fonlla of life (,hanging Il.illlllitanC'OUIIly, 
in til" aoo,·o Iftrgo IIcUle, at ru..lant p"ru of tll" world, 
I .... gn1ltly atruck thoiMl admirable olMl'n·e.rt, 1111. 
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till Yt'nll'uil and tl'_"-rchiac_ After ~fl'rring to tho 
pnmlldi"m of tho Jlolwozoic fonns of life in mnOM 
porf.;j of Europe, they add, "H I;tmek by thi;, stmnge 
I!eqUC'II("{', wo tum our nttention to North America, lind 
there di>!('(!\'er R series of nlltllogollil phcnonwlIU, it II-ill 

appenr (:ertnill that fill these mooill{'lltionl of l!p(!(:ies, 
tiwir extiuction, lind tho ini.roduetiou of 11011' ones, eRll

not be 0\\ ing to mere chnngea in lIlarino curf'Clltil or 
other cnll~'3 more or IC8lI local nud tcmpoMU"Y, J.,ut de
penrl on gru('ml laws which govern the IIhole onimal 
kinf,'dolll." lL. .B.umnde has modo fOT('iJ.,lc remarkil to 
1)h..'Ci!ll.'iy the N'\1II0 cITed. It i"l, indeed, quito futilo to 
look to ehallgt'll of ellIT('nts, climate, or other "hysical 
ronditiolld, fL'! the eallSe of thell{' ~h..'8t mutations ill the 
fornl.i of life throughollt the world, umil;r tho moo dif
f("l'('nt climates. "'0 must, IV.! 13armndo iUIII remarked, 
look to 801110 speciaiinw. ,ro simll see tllis Illore dcarly 
wllPII 11'0 l("('llt !pf tho ptC8Cnt di.;triJ.,lltioll of organic 
beings, and find how f!light iii the rcilltion hctwccn tho 
Jlhy..:kll.l conditions of vArious cOUlltrici!, lIud tho lllltUro 

oftll('ir inhabitanta. 
TilL! !l'1'('lIt fact of the pamllel iJll('('('j)ijion of the fonnll 

of life thronghollt tho world, i;, expli(·(\IJI(l on th(\ thoory 
of natuml IIClection. 'J'!,~ ell\' 61lCCiC!l are fonned by lJew 
rari,·ti(lol o~in{!', which 00\'0 fl(\1l10 admntago O\'er 
old"r fonns; and thoee forms, wbic:h are already domi
nnnt, or ha\'c flCmo ndnmttlgc O\'er tho other fonnt! ill 
their own coulitry, would lIatumlly oftenest gi,'c risc to 
new mricti<l8 or indpicut species; for thcso latter must 
be vic:toriOll8 in Q. still highcr dcgree in order to be pre
flCned lind to surl'ive. W(l hn\'C distinct CI'id('nco on 
this head, in tho plllntil whidl aTO domiunnt, that ill, 
\lh idl 111'(' commonest in their OWII hOlllCi!, find nre 1lI000t 
widdy difl'u,;('(l, hllxing produ<'ed the f,rrt'nh. ... t uumber 
of n('w mridics. ] t is flOO llatuml timt tIlO dom.i-
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nant, yaryill~, and fur-lipreading Sl~i<'i\ which already 
luwe iurnded to a ccrtain cxtent the territories of other 
sped~, sllolll(1 be those wllich wOldel IUH'e tho \)e!<t 
elulllee of spreading Btill further, ami of giring rise in 
IJeW ("Oilutricli to upw \'ari(,ti{'~ and 8peciCII, 'rile Ill'O('(!t\iJ 
of diffll""ioll llIay oftcn be \'cl'y slow, being dependcnt 
on climu1I\1 and geogrnphical c1mngt"S, or on strnnf,'O 
uecidcnt..\ but in tho long nlll the dominant fonus will 
generally slI('C('(!(1 in fJpreuding, The diifllllion would, it 
is probnble, be siowcl' with the wrrestrial inhabitant.! of 
distinct ('Ontinents than with tho marino inJmbitants of 
the eontmuou.s sen, We might thcrdore cX"pect to find, 
lIS we appurently do find, a 10M .strict d('gree of parallel 
IIUCCe>;.~iOIl ill the production.s of the land tlmn of the sca, 

Dominant spe(~ies spr('ading from nny I'{'gion might 
ell(''OIUlterstillmoredollliuantspe<:icR,undlhcntilei.r 
triumphant ('ourse, or e\'cn their <:xi~tellec, would cen.se, 
We know llot at nil ]ll'('('i..e[ywhatare,nllthecomlitionll 
lIlo;;t fllvollmhl(l for the llluitiplication of noll' lIud domi
llllnt species; bllt we ('UIl, I tllink, deurly !!eO that a 
number of indiri(lual~, from giving: a better eiUlliCC of 
the appournn('{l of fll\'ournhle mriations, Ilnd thllt 1!C"cre 
colllpetition with mllny IIlr(,lldy existing fonu!\, would Lc 
highly favourable, !\lj would Lc the power of spreading: 
into lICW territoriCli. A eCrUlin amount of isolation, 
TCCIU'ring at 10llg intcn'nls of time, would probnbly Lc 
Illso fu\'ourable, as before explaiue<l, One quarter of 
the world muy lune been most fu\'ollrnble for the pro
dllctioll of new uJI(l dominuut species on the land, and 
!lIlotller for those in tho waterg of lho sea, If two gl'{'ut 
regions had. Ueen for a long period f!l\'ourablr eireum
slauced in nn equlll degree, wh<:ne\'er their illhubitauts 
md, the hattie wOlild be )lrolong:<><l flnd 8C,'cre; unci 
80me from OM hirthllhU'o nud i:IOUlC from the other 
migllt be victorious. Jlut in tho course of time, tho 
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f()m,",~ d"minant in 1110 highest dCh~'I(', whcren'r p~ 
dlk' .. ·d, would tenll c~erywhere to l)reYai!. As they pre
\'ailed. tll<'y would e81Ue the extinction of o~r and 
inferior ft)nllll; and ftII thei!e inferior fomlS would be 
allit'(i in groupe by inheritance, whole grouJls would 
t('1I(1 IIlowly to {ii>!ll.ppcar; though here and thl're a 
sing-Io m(-'mUcr might 10llg be cnabled to survivc. 

~'I\ll~ jill it IK!CIlIII to me, the pllmllel, and, taken in a 
lar<,.!;c H(-'I~, 8illluitanooug, suooc,;., ... ion of the same fonus 
of life throughout the world, accord,., weU witli tho prul' 
ciplc of IJ('W ~I)('(:ies lun'ing been fonnoo by domintLllt 
~pl"<'i,'8 spreading widdy and nlrying; the new ~l)('Cil'8 
thus I)roduc«l Lo:ing thclIlseh-es duminant owinf\' to in· 
h,'ritan~, and to 11a\'i.ng already had l!IOllIO IU.hantage 
owr thtlr po.rents or o\'er other "peck'li; the&e ngnin 
~Jll'('ading, \arying, and producing lIew slJt.'Cics. 'Jhe 
forllls whi(-'h are bentCll nnd which yil'ld their I'IIJC('8 to 
tho new and ,'idoriolls fonus, will gencmlly be !lllied in 
groupll, from inheriting !:lOme inferiority in l't.llllmon; 
lind therefore as uew and Unl'ro,'oo groups spread 
throughout tho world, old groupO! will disnppear from 
tile world; and the SUcce&lion of (orlilS in botll ways 
,,-ill (;\'erYII-bere tend to oolTClJpond. • 

Th"fe L. one otilpr remark coll.ll('('te<i wilh thi~ 8ubj('('t 
worth making. I ha,'e gi,'en my n.'88VI18 for belie,,· 
ing that all our gtcater f06lliliferollll fonnatLoI18 wcre 
d.·,x.,ltoo during periods of 8ullilidl"lIl'e; aud that 
hlank iuh'n'aLJ or Yast duration oocUrr('d during 1110 
periods when the bed of tho 8('fI, was either statiou· 
ary or ri:;ing, lind likowise when sediment WM not 
thrown tlown quickly enollgh to embed nnd pre!!Cn'o 
organic I'('lIInius. During these IOllg nnt! bluuk iuk:r· 
nLt 1 suppose that the inhabitauu of ('(l(:h region 
ulld,'rwl'nt a COlliiiderable alllollllt of lIIodification nlld 
extillction, and that there was lllUd\ migration (rom 
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other parts of the world. ,U! we 111\\'0 reason to 
believe tlLnt large nr('fL!I nrc nffected by the slime move
ment, it is probablo tlmt strictly contcmpOOllloouS for. 
mations have oft.:n been i\(!':U1uulated over "ery wide 
spnces in tbe same quarter of tho world j but we nrc 
far from IUIYing ILny right to ooudlll\e tlmt tlLis hill! in· 
mriahly been tILe case, and that large arelLs hlLvo inmri· 
ahly been affected hy the SlULlQ mo,·ements. When !1m 
fonnations Imvo been deposited in two regions during 
nearly, but not exactly tile same period, wo should find 
ill both, from tho cuuses expiniucd in the foregoing 
pamgmphs, the same general succession in tho forllls of 
life j but the species would not exnctiy oorrespond j for 
there will luwo been a littlo more time in tho olle region 
than in the other for modifieation, extinctiOIl, nnd im· 
migration. 

I SU>;I)(lCt that cases of thi.s uature have occurred in 
Europe. l\[r. I're~tllich, ill his Ildmimble i\temoil"9 011 
tho eoceno deposits of Englaud and Fnmce, is nble to 
draw a close geneml pllml1elislll between the successive 
stages ill the two countries j but when he compares 
certain sta.,.-res in E ngllLnd witiL those in }'mnce, although 
he finds in both a curious accordance in the numbers 
of the species bdonging to the Slime b'Cnem, yet tile 
species themselves diflcr in a mllnner yery difficult to 
accoullt for, oonsidering tllO llrolimity of tho two f1",IL~, 
-nulClO.'!, indeed, it be !lS8UlLled thnt (In ~;hmns sepamted 
t wo seIlS juhabited hy distinct, bnt oontcmpomlloous, 
fauuas. Lyell has made similar obscrTations on some of 
the later tertinry formations. Barmllde, also, shows thnt 
t hcre is a striking geneml parallelism ill the 8ucccssiyo 
Siluriau deposits of £ohcmiu. LInd Scandinavia j nc,'er
theless he finds fI SlIqlrisillg: amount of <iiifert'nce in 
the species. If tho SC"cml fonnations in these re
brion.s ILllYC 1I0t been deposited during tho samo exact 
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periixit,-a formation ill one region often eolTC8pourung 
with a blank inten·(ll in the olher,-and if in both 
regiond tile species 11II.\'e gone 011 IIlowly chnuging 
during tho accumulatioll of tho so,'cral forillations ami 
during the long intervals of time bctWC(!1l IIlem; in 
thili I.'MO, the f!C,·eraJ form/ltions ill the two rcgiollll 
could 00 arranged ill the same order, in acrordance 
with the general succession of the fonn of life, and the 
order would falsely appcnr to be strictly pal'll.llel; ne"cr· 
t hcll>;;a tho species would not all be tho same ill tho 
appur(lutly corresponding stages in the two rcgions. 

OIl tll~ Affillitiu of ~xtillct Spuu, to tach otlltr, and to 
lil'in!J flP'm4,-J~t 113 now look to the Illllhmi uf1initi(>tJ 
of ('xtiuc·t aud li"illg spcc:ic@, TlH'Y all full into olle 
grand natlll'll.i system; and Ilud foct ili at ollre uplawe<i 
on tho principle of dClJ(·ent. 'i'he more an('i(:nt (lilY 
form is,th" morE', as a g.:"llcrni rule, it differs from lil·illg 
fonn~. Dut, ~13 Bueklnnd long 1lf..,'O reJllarke<l, nil fO@..~ils 

can be du>!SC<1 either in sti!l cxitsting groups. or brtW('C1l 
th,'Ill. TIlllt the extinct forms of life hell) to fill up the 
"i,lt' internals betweell ~1ibtjllg genera, falllili('1\ 1111(1 
unl"Il:!, I.'flllilot be ru~Il\lI('(l ]~or if we- oonline our att('ll
liun citIlcr to the li"illg or to the utillct nlout', the 
... ·ri.'ij i~ far less perfect thnn if we eollibinfl buth into 
Oil!' ~ncnll system. With respect to tho \'crlchmtti, 
" holt, Ilngt"8 (.'Ould be illle<1 with striking illustrotions 
from our great po.la.'Ontologillt, Owcn, showillg how ex
lind Bnimnis fall in between exitsting groups. CIWi(lf 
Nnk,'(1 th(' Rlllllinanta and Pocily(ierllls, !IS tile two mOl';t 
dktim·t orders of mammals; but Owell 11M diJS('o,'cred 
80 mallY fMi l links, that 11(' lUIS had to niter tht' whole 
cta..<ifi('(ltioll of these t ..... o ordCI"8; and hfUI Jllnce<l ~rtuin 
pd-('h),li('rllls in the Iiilllle Bul>-ordcr "·ith ruminant,,: for 
CXlUllp[L', I .. ~ dissoh'cs Ly ilutl grudntiOlliJ tile nppnrently 
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wide (lilTerence i.>etweell tllO )lig and tho camel. In 
regard to tho l rn"crt(:hrnta, Barrnnde, and a higller 
authority could not be nnmcd, o.sscrts that he is e\"cry 
dlly taugllt tlmt puilrozoic animo.L!, though belonging to 
the same orders, familie~, or genera witl l thOlSC lir ing 
at the present day, were not at this early epoch limited 
in such distiuct group .. flS tlley now ate. 

Some writcrs 00\·0 objected to any extinct speciC!l or 
group of 8j)CCiCi! being considered as intermediate be
tween living Sj)(lCiC8 or groups. I f by this term it is 
meaut that au extinct form ill ditc(!tiy intermedio.te in 
1111 itil dmrnctc'1 between two living forms, the objec
tion is prooobly \'alid. nut I apprehend that ill n 
perfectly no.tural classification many fOililil t>pccies would 
have to staml between li\·ing IIpCeiCi!, ami IIOme extinct 
genem between living genero, even between gellcn~ 

belonging to digtin('t fumiliCF<. The most COlumon CIUiC, 
cspedaUy with respect to very distinct groups, slich as 
fish uud «'lltilcs, seems to be, tllat 81lppos:ing them to be 
tfutinl,'11ishcd at the prC8('nt dny from each other by a 
dozen characters, the ancient m('mbers of the 8Il.me two 
groups would be distinguished by a IIOllIewhnt lesser 
IlUllIber of clmract('rs, 110 tlmt the two groups, though 
formerly quite dbtiuct, at that period made IIOllIe s.moll 
IIpProo(:h to each other. 

1t is a common belief Ulfit the more ancient a form 
ig, by I!O mud\ tho more it Wilds to C()nnoct by IIOmo of 
itil dlflractcrs groups now widely sepamtcd from cnch 
otlu~r. This remark 110 doubt mu~t be rcstrictcd to 
tllosc groups wllich Imvo lll\dcrgono much cho.lIgc in tho 
course of goologicnl IIl,rctI; rllld it 1\'oll.M be dimcult to 
prove the trllth of tho proposition, for every now and 
thell e\·cll a living animal, u.s the LellidOiliren, is di".. 
coH!.rc<.1 ha\-ing affinities dirocted towarm very {listinct 
groups. Yet if we oomllUnl tho older Relltiles nnd 
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Batmd.lialLq, tho older Fish, tllO older Cellhalopool!, and 
the COC{'no lInllllllals, with the mom !'\'Cent lIIembers 
of the l!IUUO clllSiIefI, we must admit th.at diem iii some 
truth iu thc remark. 

utllS sec 1101'1 fur these sc\'crnJ fnctsand infcrences 
accord with the thcory of descent with modificntion. As 
the subject is 80IlIcwhnt complex, I must request tho 
render to tum 10 the diagram in tho fourth chapter. 
Wo IU":Y SILJ)I)OijO thnt the numbered letters r(')lrctlCnt 
gellerfl, and tho dotted lines diverging from them 
the SptlCiCfl ill t'tlCh genus. Tho dingmm iii mm.·h too 
simple, too few gmera IIml too few spoei(1l being 
gi"en, but thi, iIJ unimportant for U8. ']'he horiwntal 
lint';! may represcnt 8uccessiro grological fonllatiollB, 
ami nil tho forms beueuth Iho' IlppennOilt lino may 
be comsidered M extinct. '11\0 throe c:d~tillg h'Cuern, 
a", q", p I', will fonu fl smfli1 family; b" and f" a 
clo>it' ly nllied fnmilyor sub-family; and 0" e1<, 111 1', Il. 

third f')\IIily. 'rh(,80 tllT{;C fnUliliC8, together with tho 
many extinct gellcra on tho sc\'erul lines of desecnt 
di"crging from the parent-form A, will form al\ order; 
for ,til will hare inherited something in C(rllllnon 
frvm their f1l1eieut and common IlrtJgenitor. On the 
I'rineiplc of the continued tenden(-y to di\'ergrnee of 
chamct~r. which Willi formerly iIlu"tmted by thil!: dia
gram, tho mom reeent any fonu is, the mom it will 
generally dilfl'f from its ancient Ill"Og<!nilor. H ence W6 
CIIll lLudrl"lltand Iho Milo that tho mObt ancieut fOl!llilii 
ilifl'~r mObt from cxibling forms. \\'0 must not, how
C\'er, D.StiUmo that dil'crgenco of Cilllrilcler is a lIC('rF;8llry 
continh'(!nC),; it drpcnru. solely on tho dcscendnnls from 
A Rpeei{'s being tlms enabled 10 scil'.e on many /lnd dif
fen.'llt )!la('('$ in the economy of lIilture. '1'hl'rerom it i3 
quite l)(lI;Io;ibl(', aa we ha\'e I!('('U in tho CI\l'e of some 
l:iilurian fOfms, that a species might go on being ~lighlly 
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modified in rdation to iu e.lightly altered conditions of 
life, and yet retain throu~hout a vast l)Criod the MIDO 

geneml c1Ulrnctefistics. 1'hiiJ iiJ I"CIJre8euted iu tllO (lia· 
gmm by tIlO letter .. h. 

All tho many fonlLq, extinct and recent, descended 
from A, lUake, 88 before remarked, ono order; and this 
oRiel', from tILe continned effoots of elttinetioll &n(1 
dh·crgcuce of chamctcr, has becomo di,-ided into se
veml sub-families and families, some of whidl are 
supposed to hal·e perished at different l)Crio<is, and some 
to ha\"oendurcd to the lJl'CSCutday. 

By looking at tho diagram we can &eO that if mallY 
of tho extinct rOmlS, 8ulll>Oilcd to be embedded in tho 
successiro fonnations, were discovered. at scI·eml points 
low dowlI in tho scriC!!, tho thrceexisting: fumiliesOIl tho 
uppermost line would be rendered less diiJtinct from each 
otllcr. 1f, for iustance, the genera a',a', a!~,f", ml, m", m", 
wcre diiJiutcrred, tJ\Csc three families would be so closely 
linked together that they llrobably would have to be 
united into ono great family, in ncarly tho salilO mallncr 
as has QCeIlITed with 111111inanu Rnd pt\ChydenIiS. Yet 
he who objected to call tllO extinct genem, which tllljg 

linked tho living genem ofthrco fiunilies tog:etllcr, jurer. 
medinto in chamctcr, would be justified, as they nre 
intcnnediate, not directly, but ollly by a long and CiT' 
cuitous course through llIallY lIidcl), different forms. If 
many extinct forillS wore to be diSllOI·Cred aoo\-o OllO 
of the JIlid(Ue borizont!!1 lines or geological formatioll9 
-for instance, aool'c No. YI.-bllt nOllO from beneath 
th.ill lilJ(!, tllen only the two families 011 the left hand 
(namely, a", &c., Blld b", &c.) would ha\'o to be united 
into one family; and the two other families (namely, 
a"t()f' now illcluding: five genem, and 010 tom'") wonld 
yct remain distinct. These two families, howe\-cr, would 
Ix> lessdbtilld from each othcrtball tlleY were before tho 
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disc(wcryof the fOSsils. li, for iustan<.'t', we supp( ... e the 
uisting gencm of Ole two families to differ from each 
othcr by a d07.(>1I characters. in thill CIl80 tho genera, nt 
the carly pcriod mru-kcd VI" weuld differ by a Icsscr 
number of cilartlCtcrs; for at tllls early stAgo of dCt!Cellt 
tbey 1111.\"0 not di\'erged in charnctcr from tho common 
J1rogenitor of tho order, IIcarly so much Ill! they BU/.;. 

sequcntly dh'ergcd. ThuB it comes that allciellt and 
cxtilwt genera are oft.cn ill some slight degree intcr
mcdinto in chal'Q.('te r between tllcir modified UC8Celldnllts, 
or between thcir collateml relatiOD9, 

In nature tho Calle will be far more complicnt(!(1 Ihnll 
ill repl'('IiI('llled in the diagram; for tho groupll will hal"O 
bceu more numerous, they will 00\'0 endured for ex
tremely uuequnJ lengths of time, and will ha\'o bct,n 
U1odifk-d in mrious dcgrees. All we )lOIl8C88 only tho lust 
"OhIllIO of tho grologicnl record, and that in a "ory broken 
condition, wo hnn~ no right to uped, exccl)t in \'cry 
rnrocnscll,to fill up \\ide intervale ill the natural sylltcm, 
alld tllUB uilito distinct familieB or orders. .All that 
IIfC lul\'o a right to cxpect, is that thoee groul18, which 
hal'O witllin known geological pt:riods nllde'b"OIiO much 
modification, Bhould in tho older formations make BOmo 
Might aJlproach to cach other; so that the oidf'r mem
bers sllOUld difl'l)r Ie. from each othcr in BOmo or thcir 
dmmctctil than do tho existing membctil of tho Bllme 
grot!l)8; and this by U}O COIICllrtCnt e\'iclolloo or our bcbi 
po.1reontologista seems frequently to be tho CIUIC, 

ThUll, on tho theory of descent with modification, the 
main facts wi th re!pcct to tho mutual allinitieB of the 
extinct fonllB of lifo to cach other and to Jiyillg fonns, 
IICCffi to ml) cxplained in a BIl.tklfactory mallllcr, And 
tlk-y aTO wholly inexplicable on allY other vio'l'. 

On this Bllmo theory. it is e\'ident timt tho fauna of 
any grco.t period in tho earth's history will be intcr-
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mediate ill geneml ehamcter between that which )lfe
ceded and that which succee(led it. Thus, the specil's 
wllich li,'ed ut tIle sixth great stage of descent in the 
diagram are the modified olf~pring of those which lived 
at the fifth stagt', and are the parents of tllose which 
became still more modified at the sew!nth stage; hence 
they could hurdly fail to be nearly intermediate in 
chll.mcter between the forms of life abo,-e and below. 
\re lIlust, howe"er, allow for the entire extinction of 
some preceding forms, and for the coming in of quite 
new forms by immigration, and for 0. large amount of 
modificntion, during tlle long and blank intervals be
twcen the successive fomlationll. SuLjeet to these allow
ances, the fauua of ench geological period undoubtedly 
is intcnnediate in charocter, between the preceding amI 
succeeding faunllS. 1 need gin) Ollly one instance, 
namely, the manner in which tbe f06Sils of the De ... onian 
system, wIlen this system Ims first discovered, were at 
on('A) recognised by palfOOntologisfs as intermediate in 
ehamcter between those of the overlying earboni· 
ferous, and underlying Silurian system. Dut each 
fauna. i3 I.\ot uecessnrily exo.ctly intermediate, as 
uneqlll,l intervals of timo have elapsed between con
scculi\'eforlnatiollJl. 

It is no real objcdion to the truth of the statement, 
that the faulla of each period as a wbole is nearly in
termediate ill character between the preecdillg atH} 
slIecee(ling fuunas, that certain gCllem offer exooptions 
to the rule. For instance, mastodons and clellhants, 
when armnged by Dr. Falconer in two series, first 
act.'Qrding to tlleir mntnal affinities and tllen acoording 
to their periods of exi~tellec, do not accord in arrange
ment. 'rhe spc<!iCB extreme in character am not tho 
oldest, or the most recent ; nor are those whicll nrc 
intcnncdiate in chamctcr, intennediate in age. But 
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!>1IIJpo;:;ing for an install t, in this and othcr such casc~, 
tbat the record of tho first appearauce and diil8ppearnllee 
tlf the Spcc.iC8 WIUI perfect, we Iiaye no reason to bclicl'o 
that fonns 8uC<.'essi,'ety produced neccAAll.rily cndure for 
C()rre~ponding lcngths of time : a ycry ancicut fonn 
might occlllliounlly lllllt much longer than a form cl!!O
whcre subsequcnt ly produeed, cspednlly in tho cusc of 
wrrc~triul production.'! inhnbiting IIC]MTfl tcd districts. 
'fo CO IllIJfU'{l small things with great: if the Ilriuci]MI 
li"ing and ~tiuct fl\CeS of ilie dOlll('lltic pigeon were 
arrnngcd IIlI well lUI they could be in serinl affinity, this 
arrnngcment would not closely nccord with the ordcr in 
time of their IJroductioll, aDd still le88 with the ordcr of 
their disappeamnoo; for the pnrent rock-Iligoon 110'11' 

lil'C!; and many ,'arietic9 between the rock-pib"COlI and 
the carrier lilwe become extinct; nnd carriers wilieh 
are Cl:treme in tho important cllRmcter of length of 
beak originated earlier than sllOrl-beaked tumblers, 
whieh al'(l !It tILe opposite end of the scriee ill lllis same 
respect. 

Cloo;('ly COIlI)(!(' ted with the statemcnt, tJlat tile or
gnllie remains from an intermedinto fonnatiOIl are in 
&orne degree intermediate in character, is tile fact, 
iru;isted 011 by all 1)(Ilroontologista, that f068ila from two 
oon:;e('llti,·o fonnations are fn~ more clO8Cly related to 
each other, than are the f0Ei8ils from tll"O remote fOnDn
tiou!!. Pictct f,rifCS 118 a wel1-I.."1101l11 inslauC<!, tho 
gellcrel fCscmblnnce of tho organio remains from the 
801'eml stages of the cl18lk formation, tllOlIgh tile specics 
arc di~linct in cn('h stage. 'flli s fnet a lollC', from its 
gel\C'ralily, seem! to hayn sllll.ken Profesaor l'idet in lib 
finn belief in the immutability oC spoei(>(l, H e who is 
aNtllainl.ed with tho distribution of exbting speciC's owr 
the globe, will not nitempt to nccount for tho <.'1080 
res. ... mblanec of the distinct species in closely collscculi,'o 
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formations, by the phy~ic(ll ronditiOllil of tile ancicnt 
areas )un'ing rt'mll.iue<i nenrly the SlIme. Let it be 
remembert"'ti that UIO forml of life, Ilt 1<"lUt those in
habiting tllO 8C&, IUH'c changed allD(II!t limultanoollsiy 
throughout tile world, and therefore lIndt'r tho mOtit 
different c1imntea lind conditiolls, Consider tho pro
digious "ici:;.situdes of cl imato during tho pleistocene 
period, which inclndes tho wllolo glacial period, ami 
noto how little the specific forms of the inhabitants of 
tho 8Ca ha\'O been aff"~ted. 

On the theory of descent, the full meaning of the 
fact of foesi1 remains from closely collilCCuti\"o fonna
tions, though mnked lUI di.!tinct species, beillg closely 
related, ia obvioll!. As the accumulation of each for
mation hall often been intemlptcd, IIlld lUI long blank 
intcn"ab haw! inten'enro between sUcees&\'e ((.nnatiolls, 
wo ollght not to e:qlCct. to find, 118 I attempted to show 
ill tho IlllIt chapter, ill anyone or tll"O fonnntiOlisall tho 
intermediato mrieties Jx.tween the sped{'6 whidl ap
peared at tllo commcn('('rnent and close of the8C periodg; 
Lut wo ought to fuld after intcrrals, w~ry long al 
measured by yefU"ll, Lut only modcmtely long III 
mClllured goologically, cl(ll;(.'ly allied fonns, or, III they 
Itayo been called by BODIO authors, rCI)l"CIJ('ntnti\"e spe
cies; ami thcac wo nssuredly do find. We find, in 
abort, lIuch e\'idcncc of tIl(' slow and scarcely 8('nsiblo 
mutation of Ipecifie fonns, u wo ha\"e a jUbt right to 
expect to find. 

011 tk ,tllte of ])evelopme1lt of Ancient E"rm,.-Tllerc 
hBil boon !Ilueh discu&!ion whether recent forllls arc 
1lI0re highly del'eloped than ancient. I will uot hcre 
entcr on this lubject, for uaturalists haTe not BII yet 
defined to each other's Ifttisfootion what i$ InCGnt by 
higb and low forms. Dut in one particular acnse tho 
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nwre NX'(\nt fonnJl muat, on my thoory, bo higller II18n 
the lUore ancient; fO!" each now 8]>eeiea is fonned by 
having had lOme adrantage in tho 8tnlggl0 fvr lifo 
orer other and preceding fonns. Ir under a IICBrly 
similar climate, tho eocene inhabitnntll of ono quarter 
of Ihe world were put into eOlllj.ctition with tho exist, 
iug inhabitants of tho su.llIe or 801110 other quarter, 
the eoceno fauna or flom wonld eerlniniy be beaten 
and exterminated; lUI would tl aeeondary fauna by all 
eocene, amI a palrooroie fanna by a secondary fauna, 
I do not doubt that tllls p~ of ilUpro\'ement hlUl 
affected in a Illurked and sensible IlIlUlner the organ
isation of the 1U0re recent and \"ietorioUll (orms of life, 
in oompariiOn with the ancient and beaten foma; Lut 
J CIln IlOO no way o( testing this IIOrt of l)rogress. 
CffultllCOOUlI, (or instance, not the highest in their own 
clll&!, lUay hll.ro beatell the highm 1ll011nses. J,'rom 
tho extraordinary manuor in which Europcall pro
duetionB havo recently spread O\'er Now Zealand, olld 
ha\'tj 8Cizcd ou ple.ces which must 118" 0 been pre,·iouilly 
ocellpi{·d, wo lIlay belie\·e, if all t]le animnls and I,lanta 
o( Great Britain were ..et free in New Zealand, that in 
the OOUI"8O of time a milltitnde of llritillh fonns woul(l 
Ix>oouw thoroughly nnturalized there, And would exter
minate many of the nath"ea.. On the other hand, 
from what we 800 now occurring in Xew 7..ealand, And 
from hardly a single inhsloitant of tlae Muthena hemi_ 
.sphere II/wing bt.'t'Omo wild in any port of Europ<", 
"·0 mayeloubt, if all the prodlletioJls of New Zrolnml 
"ero set free in Great Britain, wllether nny ooll8ider
able number would be enabled 10 seize 011 1)lac{'8 now 
oceupied by our Ilath·c plants and animnls, Ul\der tIll!!' 
)JOint of ,·jew, tho Jlrodlldioll.8 of Great nritain may be 
aiel to be hi~her than those o( New Zealand. Y('t 
tho most skilful naturalist from au CJ:aminatiol\ of th(' 

• 
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s~iCII of the two OOllntrictl could not 11IH"0 fOreieell 
this I'("<ult" 

Agn.I!I>iz insisu that au(.'i,·nt Animals re;K'lDble to " 
(.'ertnin extent tho embryOli of recent animals of tilt' 
i;lHUO (.'1lll3SeS; or th"t the goologicnl liuccession of 
extill('t ftlrlll9 is in 1101116 d('Sn. ... ' parallel to tllO embryo
logical de\"eloJll1lcnt of recent forlllS. I must follow 
l)ietet And Huxley in thinking tllat tho tnlth of this 
doctrino is ,"cry fnr from pro\"ed. Yet I flilly expect to 
bOO it hereafter confirmed, at 1CMt. in regard to slloor(li. 
nate grotJpiI. which ha\"e brnn('hed off from cneh otIlcr 
witllin OOullltlrtItin!ly recent times. For this doctrine 
of Agnssiz accord .. well with tlLO thoory of Ililtural 
IIClcctjou. III II. fnturo ehal)tcr I shull attempt to BIlow 
that tho adult ditTers from its embryo, o1\"iug- to I"aria· 
tions 8uIK'rwuing- at a not early age, and locing inhe.
rited lit a. correl;pouding a".."<'" This prott-<"\ whilst it 
leo.H·~ tho embryo almost unaltered, continually adds, iu 
tho COlirISC of 6lltcC!l8.ive generations, !llore nud Illoro 
difference to tho ftdult. 

'l"hug the embryo 001llCll to 1)(' len as II. IIOrt of picture, 
I)n::.tt.'n-oo. by Ilatll"" of the nnciCllt ami lees lUodified 
condition of eneh animal. 'rllis liew nIay be true, and 
yet it may nel-et 00 capable of fulllJroof" Rc<:ing. for 
iu~tall(,(" that the oldet!t known lIlalUlIla];" J1'ptile;o, and 
filIh slri('tly be100g 10 their 0"1\ IJrovcr dll88efl, though 
!!OIlIO of thellO old ft>rllllJ are in n slight Jcgn..>e l(!i!il (lis
tinct from each other than arc the typiealm(!mbcl'8 of 
the i;/lme grouf'6 at the 1)n!8Cnt dRY, it would be vftin to 
look for allimille having tho common cUlbryological 
eharacter of the Ve rtebrata, unti! beds rar lx·nCll.lh the 
lowest Silurian stratll are Ji.,;ool·ered - n Ji:lCOn::ry of 
whieh tho challco is I-cry SUlali. 

______ ~c~"" 
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a""" during tlv laUr krtiDry ptruw,-l[r. Clin many 
Y(leII'I .~ Ibowed thAt the rOil@iI mamma" frolU the 
.\u..traliall C8l'1!'1i were doeely allied to the liring mar
IlUpia}, of tbat continent. In Soutb Awerim, a limilar 
rdatiOllllhip is mauifest, e\'eu to an uneducated tye, 
ill tho gigantic picces of armour liko tboeo of tho armn
,lillo, fWlld ill sclcral parle of La nnta; lind ProfC8S0r 
Owell IUIg 8hoWII in the Illost striking mamlcr iliat most 
uf lhe for-.LI mammilla, buried UK're ill loch llumbc ..... 
are relot(~1 to ~th .Ameri('(lD tYI)C8. 'fhis relation
shill is enD more d.'arly ~u in tho wonderful coUe<"
lion of f~l oonee made Ly illL LUllII.nd ClauRn in 
the (leI\'~ of Brazil. ] was flO mu,·1i imll~..J with 
lh,,",,, f.eti that 1 strongly insisted. in 1!:!39 and l, .. q;;, 
on tlli(l M law of tbe IUcce!II!ion or trP£'f',"-~,)U "thilll'on
derfnl rcllltiolllOhip in tho samo continent bctweell the 
drilll and the lil'ing," l'rofCf!l!Of Owen hft! lubi!t>qucntly 
ut{'u(led tho Slimo g\!ucmlisntion to tho lIlatnlUnhi of 
the Old WorM, We see tllC 8(l.me hlw in this tHlthor'a 
rt-'i(lmtioIl8 of tho cxtinct nnd gigantic birds of Nel" 
Zealaud. We 8CC it also in tho binla or tho ('8\'ee or 
BruiJ. llr. Woodwsnl has s.liown tl",t tlil' Mme la\\ 
bolli vood with sea-alidh, but Crom tile II iUt> dio<trilm
tion of ru.",t genera or ruollUoK"M, it is not II-ell w..pla~-ed 
I,y tli<'ru. Other ea.;e. could he ... ld<.'<I, .. the I'datinD 
l/Ctwl'f'n the l'xtinct and lil-ing Iand-.hell. or lladcira; 
IU!,II..-.twt.'en tho extinct. and liI'jug bracki.,h·wat<.'f ~heUd 
or the .\rnl~Mpian Sea. 

Now what docs this rcmnrkllblo law of tho 8U('('C". 
~ion of tlL\1 MillO typcs within tho 8amo flr('118 mcnu? 
Ho "oul,1 be a bolll man, who aner l'OlDptlrill~ tllo pre
jIt-'ntl'iimnto or AUIltro.lin and of pnrta of South ,\IIl('rira 
un,lt!r th.· iM.llll' Intitudc, wOIIIII attempt to IIt'COUJlt, 011 
the OliO haud, by diNlimilar physical comiiti(JIld for the 
w..imilarity or tllO inhabitanta of tbete two continent!'. 

Q :! 
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nnd, on tllO other hand, by similarity of conditions, for 
the unifomlity of tho MUle types in eneh during the 
later tertiary periods. Nor can it be I)retended that it 
i!I all immutable law tllllt Illanrupinls should ha,'e been 
{'hiedyor 80Iely produced in Australia; or tlmt Edell
tata and other American typell should lune ken solely 
produced in South America. For we know that Europe 
in ancient times was JX!Opled by numCTOUS lllanmpials; 
and I have shown iu the publications aooye alluded to. 
tlmt in America tile In ..... of distrilmtiOll of terrestrial 
mammals was fonnerly different from what it now is. 
Xorth America fonnerly llftrtook strongly of the pre
sont character of the southern half of the continent; 
and the aouthern half was fonnerly more closely nllied, 
tlum it is at prcscnt, to tIle northern half. 1n a similar 
mauner we know from Falconer and Cautley's dig.. 
co\'eri('l'l, tlmt northern India W88 fonnerly more closely 
related ill its manllllals to Africa than it is at the pro
&cnt time. Anlllogous facts could bo giveu in relation 
to the distribution of marine fluimllla. 

On the thoory of descent with modification, the great 
law of the long enduriup:. lout not imlllutable, su~on 
of the MUIO types witllin tllo samo areas, is at once 
el:plaiued; for tho inhabitants of each quarter of tho 
world will ob,"iously tend to leM'o in that quarter, 
d'lring tho uel't succeeding period of time, closely 
alli('d though in somo degreo modified dcsccndants. 1£ 
tho inllabitants of 0110 continent fonnerly differed 
greo.tly from those of another oontinent·, so will tlleir 
Jll(Xlifie<l desccnd.l\ntll still diller in nearh' tho samo 
manner lind degree. Dut after \'cry long' interrals of 
limo and after grellt geographical changes, permitting 
much iutcr-migrntion, the feebler will yield to tho 
morc dominant forms, Rnd tbere .... ill he nothiug im_ 
mutable in tho In\1'8 of Ilftst 1I1J(lllTC!Cnt (listributioll. 
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It may be tlSked in ridicule, whellier I suppose that 
the megutherium and otber allied bugo monsters ha\"(' 
left behind them iu South _'lmeriea the s1oth, armadillo, 
and anteater, R8 their degenerato de8C('udants. This 
cannot for an instant bo admitted. These hugo (lnl' 
mals havo boeorno wholly extinct, allli h(l\'o left no pro
geny. But in the e~wes of Brnzil, tllero aro many 
extinct i!pecies which (lro closely alli('d ill sir.6 and in 
other ehart\('ters to tho species slil1 li\' iug in South 
America; and 8Omo of these f~i1s may be the 8cltlJll 
progenitors of lh'ing species. It must not be for
gotten that, 011 my theory, all Ole tqleCicl of tho MInO 
geUIiS luu'o dCiCCnded from &orne one tq>ec.ics; &0 that 
if six genera, ooch hlll"ing eight specjpg, l>o fOHml in onc 
geolcIf,'lool fonlilition, slid in tho ncxt Stl(:ceeding fonlla
t iOlt thero be @ix other allied or reprcscntati\'e gencm 
with tho MUlO number of Bpeciee, then \\'0 lIlay con· 
cludo that only one BI:JCCics of cllCh of 1110 su older 
genem hlllJ left modified descendnni.e, con.stituting th., 
su new genem. The other l!el"en species of tho old 
g('nem have all died Ollt nnd have left 110 llrogt'lly. 01'. 
which would ]ltQoobly be II fnr commoner eM!', two or 
tlll't'O @]leCiCfl of two or three ll1ollo of tho;> fl"ix older 
gen .. m will hal"O beell the parents of th .. su II!.'W 

~1I('m; the other old Spe.,ieB alld the otller whole 
genem lml-ing become utterly extillct. In fllilillg 
onlers, with the genem and ~Jleci('s df!Crt'ru!illg in 
llumJx>rs, as apparently jg the CtlSe of the ]~d('lIl1ltn of 
South .\m('ri('(I. still fewer gellem alld spceies will hlll"o 
left modified blood-desceudlillts. 

Sumrr.ar!l of the prtcMing and prtft'llt UhapUr,.-I 
hllw attelllpted to show that tll(> geolop,i('al IX"roni is 
extremely im]K'rfcct; thnt only Il Slllall portioll of the 
globe hns ~Il geologicnlly explored with care; tJmt 
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only ('ertain clM"CS of organic beings have been largely 
preserved in a fossil stllto; that the number both of 
specim('IlS and of !>]>e<' ies, preserved in our museums, is 
absolutely us nothing compare<l will i tho ill("(ucnluulo 
l)l1mocr of generations which must have passed nway 
cwn dnring a singlo formntion; that, owing to sub· 
sidrncc being necessary for iho nC('umnlntioll of fQ!!..ili. 
ferous deposits t1lick enough to tCsi->t futun' degmdntion, 
cnonnOIlS inten"flls of timo hal·o elapsed between tho 
successive fonnatiolls; that there lms probl.lbly bef>1l 
Illoro extinction during the periods of subsidence, nnd 
more YlIri,ltion during tho periods of elevation, aud 
during the lntter tile 1"('{.'Ord will ha,"o been least per
fectly kept; tlint each sinl!;lo fomlation 11M 1I0t been 
('olltinuollsly {Ieposited; that tho durntion of each 
formation is, perhaps, short coUlllllrcd with the avemJ:(O 
dumtion of specific forms; that migration hns lliayed 
nil important part in the first appcnrnnt'<:' (If new fonns 
in nny one nr('U Illld formation; that widdy mnging 
species IIro those which ha,·e varied mOllI, lind linn) 
oftenest giwm ri!le to new species; tlnd thut \·nrieties 
have nt first oftell been local. All these cau9('S taken 
("()njoilltly, must have I('nded 10 mnko tllo W'ologicul 
record extremely imperiL"Ct, and will to a lurg(' extent 
explain why we do not find intenninable varieties, con
lle('ting togethcr all the extinct tlnd existing fonns of 
life by tlle finest graduated steps. 

He wllQ rejects thellO ,·jews Oil the nnture of the 
~eologicul record, will rightly reject my whole theory. 
1"01" ho mny Il.Sk in ,·ain where are the numberless 
tmnsitiollll.l links wbich must formerly ]Iaye connected 
the clOllCly nllied or rcpresentuliv(l spccies, fouud iu 
the 8O\·cml stages of the same great fonnation. He 
may disbeline ill the enonnOUl> intervals of time which 
htll'e elapsed betwecn our eonSC<!uti,·o fomlatiolll!; he 

I W rk f I ~ rwin nli 



CIUf'.X. 343 

may on'rlook ltow important a Iltlrt migrtltion must 
ha\"(' pltlyed, when the fonllfltiOlli! of anr one great 
l"C'gion ulone, lIS thnt of .Europe, (l1"C oonaidel"('(\; he lUll)' 

nrg.:' the apparent, but often fll~ly Ilppnrent, Budden 
coming ill of whole groups of @pecic~ H o may ru;k 
whert' arc the remains of thCllC infinitely ntllnennUi 
orgnni.~uul which mu~t h[\\-o uil!t('<\ long bt-fllrc the 
first bNl of the Silnrinll Mpltem was depcII)iteo: J ron 
IHlJj\\·er thi~ latter qllestioll olily h~'J'Othetienllr, by i!Ily
illg that lIS (tIT lIS WtJ enn 80..'(', where Ollr (}(:\',UI8 IIOW 

extend t.ho)' hnyo for 'UI NlorlllOIlS period t'xtendt'd, and 
wht'I"l' ollr o.;cillatillg continent<l \lOW stand they hnYe 
sloo.l C'"t'r sin('(l the Silurian epocll; bnt that long 
bt-fore that period., tho world lDay haH) prei!(·nled tI 

whoUy different IISpect; IUld that tho old(·r (.'Oll tim·nt.«, 
(onned o( formations older tillln any kilOI'll 10 U-,\ !Day 
now all be in a metmuorphceed condition, or may lie 
unricd nuder tbe OC('au. 

l'al< .. ing from tho86 diflicnlties, all the other great 
10llding fncb! in paitl'OlItolOfry" 8C('m to me /;imply to 
follow 011 the theory of de~nt with modification 
through nnturol sclcetioll. We etlll tlIllII IInd(l~w.nd 
IKlw it is that Dew spe('i('8 como in slowly Rud ~IHttiI
bir(lly; how I!peeies of diffrrcllt elll8gell do not 1It'<. ... 8-

Burily chango together, or at the MUIO rot(>, or in tho 
81\111(' d(l~"t"C(l; yet in tho loug mil that all l\Ildt'rgu 
11I0dir1rtltioll to somo ext<-nt. '1110 extinction of old 
forms i~ liI(I almost iu('vitjlblo consequenoe of th ... Ilro
dnction of !lew fonns. 'Yo can 1111derstand why "hell 
a s!"I1.'4"·it'l has once disnppMred it Ile,·cr Tl.'III'I)('!lI"S. 
Groupe of ~peciC!i illercnse in numbers ;llo.,..ly, alld 
('utlnl"(' for unequal periods of timo; (or th(' 111.01."<'>16 o( 
lllodifirution is IIC<'eS8llriir slow, Bud depeuda on IUAUY 
{'QllIplex contiugeneiell. Tho domimll\t ~Ili'ei("~ of the 
Inr<,.(l'r dOl1liwlllt groups tond to 10llYO IIlAlly modified 
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descendants, und thus new BUb-groUps and groups UM 
formed. As these ure fonned, the species of tho leS!! 
vigorous groups, from their inferiority inherit('(l from a 
common lll'O'","Cllitor, tond to become e:ttinct togetller, lind 
to lClwe no modiil('(i offsvring on tIle face of Hie earth. 
But tho uttcr extinction of a wlwle group of speeics 
nlUyoften be a very slow pJ'()('eSS, from the Bun'j"sl of s 
felV descendant;!, lin6'Cring in protected and isolated 
siltUltions, When Il. group has once wholly (lisappeared, 
it does not reUIl(>car; for the link of generation haa 
been broken. 

·We cun undeI'9tund llOW tho sllrending of tho domi 
nant forms of life, which nre those that oftenest vllr)" 
will in tho long run tend to people the worM with 
allied, but modified, descendants; and these will gene
hIlly succeed in taking tlle plfl('CS of those grollp.'! of 
llpeeies wiJich are their inferiors in tJle stmgglo for 
existence. Hence, aftcr long intcrvals of timo, the 
productions of tho world will appear to have changed 
lIimnlfil.ucously. 

' Vo can understand how it is tImt all the fonus of 
life, ancient and recent, mnko together ono grand 
system; for all nre CQl\neete(1 by genemtion. We cun 
lUldf'rstnnd, from tho continued tendency to divergence 
of chnnu:'ter, why the more ancient u form is. tllO more 
it gcnenilly diff~rs from those now living. Why Ilnciout 
nmt cxtinct fomlS often tend to fill up gaps between 
exist jug fOfms, sometimes blelJ(ling two groups Ilre"i. 
ollsly dasscd as distillct illto oue; but more CQmmonly 
only bringing: thcm Il little closcr togetl lcr. The more 
ancient a form is. the more often, apparently, it dis. 
plays clUlmcters in some degree intennediute betwccn 
groups now distinct; for the more ancient a fonn is, 
the more nearly it will be related to, und conseqllently 
rescmble, the CQnUI\OI\ progenitor of groups, since he· 
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COIllO widely divergent. E .... tinct (orms 8m fl(!ldOIll 
dil'('ttiy intcnnediuto ootw('(!11 existing (onns; but art' 

iul.('nrlediatc only by a IOllg and circuitous tOlltIIC 

throngh mllUY extine! lind W!ry different (onTU!, We 
call tlearly see why the ofl.,'1mic remains of cloecly con-
8e<'uti"e fonuatiolls lire more clO8ely allif'd to each 
othf'r, than are thoee of remote foml(ltions; for the 
fonns are more clOilely linked together by ~nemtion: 
we ('nn clearly E!Ce why the remains of lUi intennediate 
fonnation arc intennediato in character. 

'I'ho inhabitunts of eMh suCC('ssive period ill 111(\ 
world's hi:;tory have beaten their prcdc<!CFJi!Ol'8 ill tho 
rare (or life, lind fire, in 80 (ar, higher ill the 8('aio of 
nature; lIud this mlly fl('(,'()llnt (or that ,'aguo ye~ ill. 
dr>fin('d sentiment, fclt by many palreontolov;istll, that 
organisation on the wholo 111\8 progreSl!e<1. 1I it@hould 
I)('rcaftcr be Ilf'Ovcd thllt ancient animals I'C8Clllblo to 
a certain extcnt tho ombryos of more roc<mt auimals 
of tho snmo class. tho f(lct will be intelligible. TIlo 
8UC('('lIfIioll of the samo t)'l>C8 o( structure wilhin tlu' 
some IIl'('as duriug the lal.('r b'OOlogicallK'riods CCIlI('S to 
be mYHleriolls. and is 8iml)ly ('xplail1ed by inlieritulI('(!. 
If til('11 the geological rcronl be as impent'<'t as I 

belie,·o it to be, and it may at least be ft88Crtcd that 
the reronl cannot be pro"ed to be much more perfect, 
t ho main objectiolls to tho t111:ory of natural selcdioll 
are f\:rcntiy d iminished or disuJlpear, 011 the otli('r 
halld, all the chief laws of po.Lt-,ontol~ plttinly Ilro
claim, Il8 it seems to me, tliat IIpeeies ha,'e ~n pro
dU1'C<1 by onlinary genemtion: old fonna having be<-n 
sliPlllnutet:i by new allrl imlllQ"ed forms o( lifc, produced 
by tho laws of variation still acting round Ill, IIlId pre
fl(! n 'ed by Natuml Selectiou, 
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CIL\Pl'EH Xl 

GJO:OO"""HIC~L lJ'ilTII'BIl'l'ION. 

I'relt'otdi&trihutioneaonotooaoDO\llltooforbydilTel'('lIct'1in l'hy-
8k.l oonditiona-Importanoo ofbarric ... -Af!inity of tll~ pT(J.
ductiullIIoftbe .. mooontinent-Ce!.tfl'llofcrcation-lle.ul 
of di_penal, by chan~ of elim.to and of the lnet of the land, 
anJ by oot:Qi""at mea"l- Di.t~l during the Olacl.ll'er1od 
~Iten,;'·e .. 'itbthfl ... wld" 

b ronsiderillg the tlistribution of organic beings O'"CT 
Ih(' face of tlll' globe, tilo fil1!t great fllCt which Strik(,8 
'l.~ i~, thnt ncith .. r the similarity nor the dissimilarity 
of the inlmbitants of ,-arioUil regiolls cau be a('("Ounted 
for loy their elimatal and other pllysienl couditiollll. Of 
late, almost ev('ry anthor who has studied the subject 
hIlS como to this eondll,,;iOIl" l'he CMe of Americu 
alone would alIII08t suffice to pro,"c ita truth: for if we 
(,xc\lldc tho northern l)Il.rta where the cireulIIJXllar land 
is almost continnous, flU authors agree tlUl.lone of the 
lII08t fundamental di,"isions in geogro.phical distribution 
ill that between the New lIud Old Worlds; yet if we 
trawl O'"Cr the l"fl!.t American contincnt, from tho 
centml po.rts of the United States to its cxtremo 
l!Outhcnl IXlint, we meet with the lO08t di,·cl1!ified con
ditiolllj; Ole lIl08t humid districts, o.rid dC8I.'rts, lofty 
moulltains, grussy plninl!, forests, llIo.f'Ii!hes, lakes, nnd 
grent ri,"crs, under nllll08t oyery temperature. There il! 
hardly n climate or condition in the Old World wh.ich 
(1\1I110t be pnro.lleled in the Xew-nt lcast as clOl!Cly 
as tho SlIme slJC<!ica generally reqillre; for it is j\ 1ll000t 
rore ease to fiud /l group of orgt\nk-ml! confined to /lny 
small spot" llfwing conditions peeuliar ill only II &light 
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deg-I"(>(>; for installC{', small UI"{'IUI ill tho Old World 
rould 00 poinl~1 out hotter thun uuy in 1110 N('w 
World, yct theec are not inhabitffi by a l)C('uliar fauna 
or florn. Xotwithstaoding tllis JlfIrftUelisrn in the con
ditions of thc Old find Xew Worlds, IlOw widcly ditTer
ent nre their li\'ing productions! 

I n the soutllcrII hcmisphcl"(', if we compare lurgo 
trntU of lund ill Allstrnliu, South AfriCfl. nnd w('stern 
l'outh A.rneri('ll, between latitudCll 2,j° and 3,)", we ,hnll 
find 1)8rt.s extn:mcly similar in ailiheir condition.'\, yct 
it 11"0uld not be 1)(I!,\~iLle to IlOint out three fuulUlIS and 
Iloms moro utterly di>!l!imilllr. Or n~"Il.in we mny COIll

PM!) tho IJnxilwtiolll! of South America south of lat. 
;jJo with th080 north of 2,)0, which (,()1l.&.'<Jllentiy inhabit 
a cousidernbly ditTerent climate, and they will be found 
inromp!lrnbly more c10ecly related to ench other, thnll 
they fire to the pnxlllctiotlS of A ll~tmlin or Africa under 
Iwarly the SlImo climate. AnnlogoulJ facti! could be 
~i\'eli with re~pcet to tho inhabitnnts of the !!Ca. 

A II('COnd gront fnet which strike.8 us in Our grneml 
"H'i"w is, thnt. barri(ll"lJ of nny kind, or ohstaclCII to fr('e 
migrntion, are rdntffi in a clO8O and important IMWl<'r 
to the differenccs loetwcen the productioUl! of mriOlls 
regions. We I!CC thi~ in the grent difference of n('arly 
all the terrcstriill IJroduetiolis of the Kew and Old 
\\torld.~ c.xcepting in the northem p!lrts, whel\"' th(' 
Inll(l almost joins, and where, IInder a slightly ditTerent 
climate, there might ha"l'e be<!n free wigmtion for the 
northern tempcrnle fonull, ~ there now is for the 
~trietly arctic Ilroduetions. "'e sec tile same filet in 
the great difference between the inhabitnnts of Ans
tnliia, LVriea. and South Ameriffi under the !!8.JI}e, Inti
turl,,: for thcso countriCfl are almost AS much kJolat('(i 
from each other lIiI ill J>088ible. On each ('()utiMllt, 
alilO, we see the lII"IIno fnet; for 011 the ollllOlri le si(lcs of 
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lofty and l'(lntulU .... us mountaill-nu~ and of gt1"ftt 
d'lIII·rt.,\ nn,l lIom.·tim('ll ('wn of large riw"" \Ie find 
diffi'n:nt l'roductioll.il; though lUI nlountAill-('baWR. 
d .. ""rtB, &e., are not 88 iml_l,I,', or lik~l~' to haw 
{'lIdul\'il 80 long all the oc{'anll fM'pcu1\tiug- ('(Intin('lIt~, 

the dii1'Cl\'n(,,(-,B are YCry infcrior in d"gN!e to II,O/!O elm
r,wtNilIticofdistinctcontin('iIU<_ 

'I'llming 10 tho sea, we find tho HIlme law. Ko two 
marinf' (aullru nre more distinct, with Imnlly a fi:<h, 
sh,·II, or cmo in common, than thoec of the eest('m and 
In ... tf'm lIilon>!! of South and Central America; ret 
th ... • great fnull&lI are fM'pt'lrat{'(1 only by the narrow, 
hut hUla'<'l8bIe, i6thnlllll of l'anamft. Wt'>itwanl of the 
ph"rt'II of _\m('rim, a wid ... @1)6('(' of O))('n (N.'t'8.ll utends, 
with Mt Illl i~lftnd 8!1 n halting-l'Uwt> for ('inigm.ntll; 
h,·,,· w(' 1111\'(' a barri"r of anoth('r kind, and M fIOOlI lUI 
thi~ iii ll/Uo.~ wo llIe('t in tho (,/Ultem i~lalld~ of the 
l'tu-ifie, wilh allot her aud totnlly distinet filllllll. So 
Ihnt JH're thrro mnrillo fnullIl8 rnngi' far norlhwlu'(l nnd 
tlOutllll'anl, in parallel Jill"" 1101 fnr from each otll('r, 
undf'r {'()rre~lOnding eiimat('ll; but from Leing llelJft
mt,·,1 fr(lm (1~('h oih('r Ly uUjlClJtlll,Lle barriers, eitller 
of land Of ope-II aea, they are 1\"holly du.tinct. On the 
ot\wr luu)(1, pl'OC(>(!(fing IItili furtLer westwanl from the 
C'aI:It"m i.:;!amL! of the tropical pAm of the Pacifie, we 
('n('()lmt('r 00 iWI_Lle bam·ra. and we hal"(' inllu
m('l'ftbl(' i:;landil ftII hnlting-I)lacetI, until after tra"elling 
O\"'('r a hCIDL~phere we come 10 the sho",iI of Africa; 
nnd O\'('f tim '"'WIt space we Illeet wilh no well .. ddined 
ami distinct. marine faunal. Allhough hanlly ono shell, 
(,I'I\L or fish ill comlUon to the noo\'('o-Il[lmed three 
approximate faulUlII of EasteMi ami We~tenl Ameri<.'11 
&1111 the eMtcm Pacific hdalllLi., yet wany fisb mnge 
from the Pal'ific into the Judian Ocean. aud mally 
~bellJ are commOIl to the eastern islauds of the l)aeific 
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and tho castenl shores or Arrica, on almll'lt exneth' 
ojlposit .. meridianll of longitude. . 

A thinl hrrMt fju::t, pRrtly illcluded in tile foregoing 
stnt"lIlenL~, is tho n!linity or tho productions of tile 
!lame continent or sen, though tho specil's themllCln~s 
nrc disliuct nt different points nnd statiOHS. It is 
n law of the widest generality, nnd el'ery continent 
off('1"8 innumemhlc illstnncell. New·rthrlc8/:I the natu, 
mlist in t!'!welling, for instance, from nort h to south 
1l('I'er f~\i ls to be stnlrk bv the mann('r in whirh ~1IC
re~~ i \'e groups or Jx.ings. ~ifi('fllly di.;tillct, yet clearly 
rcIlltoo, rcplnro c&:h other. He h('al"8 rrom dOftl>Iy 
HIli"d, I'ct di.;tillet kinds of hirds, Iioice llC'srh' similar, 
and ~9 their Ilcel8 similarly oonstruct('(l, bllt ~Iot quite 
Illike, with eg'b'tl ooIoured in nearly tho !lallle IIIIlIlUer. 
TIl{' plains ncar tllo Stmits of Uagellnll are inhabited 
by ono 8fK!Cies of nhca (Americall 06trich), and north. 
wnrd the plnins of La Plata by another species or the 
AAlIlO gl'lms; nnd not by a tnle 06tri('h or ('men, l ike 
those found in Africa and Au.stralia uml{'r tho sam!' 
latitude. On tlJe8C I!IlIIIO plains of La. P inta, wo !iCC 

the agouti aud bizcaeha, auimals having nrarly the 
salllO llabits as our han's and robbits and belonging to 
thll 8iIme oni,'r of Rodents, hut tllry plainly display 
8n AIIlJ:ricnn typo of stmclute. We f\8('('lId tbe lofty 
lX"ak:i or the Conlillero and we find 1111 alpine 8)lCCi('s 
or bizcac-ha j we look to the watol"8, nnd we do not find 
the bcal"C'r or mllSk.mt, bllt tho OOypli and ('flp),oom, 
rodents of the A.mcricall type. Innumerablo other in, 
IIhlllCeS eould be gil'cn. If we look to tho islands 011' 
the American shore, however much lhey may diller in 
gNllogieal structure, the inhabitant", though tIK'Y may 
be a ll 1X'Clilinr species, are eS&!ntilllly AllIcri('8ll. We 
may look OOck to past ages, as sholl'n in the las t 
clmptC'r, find we find .\..mericau t)1X"f1 then IltCl"aicnt on 
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the American continent find in the American sea .... 
We S('tl in tllCse facts some deep organie bond, prevail
ing tln'ongllont Sp/lce ami timc, Ol'(;!r the same nreM of 
land and water, and indepeudent of their physienl con
ditions. The naturalist must feci littlo curiosity, WIIO 

is not led to inquire what this bond is. 
~rhis bond, on my theory, is simply inheritAncc, that 

~ause which alone, J\.!I far J\.!I we J>ositil'ely know, 11m
duces organisms quite like, or, as we see in the case 
of mricties nearly like each other, The diBsimilnrity of 
the inhabitants of different regions may be attributed 
to modification through Ilatuml selection, and in IL quite 
subor(liuate degree to the direct influence of diflhcnt 
phy~ical conditions. The degree of dissimilarity will de
pend on the migmtion of tho more dominant fonns of life 
from one region into another having been cffeeted with 
more or less ease, at periods more or less remote i-on 
tIm nature [IUd number of tho fonner immigmnts;
and on tllcir Il('tion and reaction, in their lIlutual 
stnlgglcs for life ;-tlle relntion OfOrgallislll to organism 
being. as 11u,,'e alrendy often remarked, the lUost un
portnnt of all relatioll.S. 'l'hll.S the high importlLnce of 
barriers comes into pIny by checking mib'l'ution; as 
does time for the slow process of modification through 
lIatural selection. Widely-ranging spe('ies, abounding 
in indi\'idllals, which wwe already triulllplwd over lUany 
competitors in their own widely-extended homes will 
have the best chanco of seizing ollne\\' places, when illey 
spread into new countries. bl their lIew homes tllCY 
will be exposed to new conditions, and will frequently 
undergo further modification and impro\'emcnt; nnd 
thus they will becomo still further yietorions, and will 
prodlU .. -e group!! of modified dcsccndnnts. On this prill
eillie of inheritance with lllodifleation, we can under
stand how it is that se<:tions of genera, whole gencra, 
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lind (,,'(,1} ftllniiiC8 are rontincd to the sCllue area..q • lUI is 
1:'0 oolllllloniy and notoriou.;;lf the ctUI(', 

J b..>ii(·\'c, flS "'lUI remarked in the In8t chapter, in no 
i,\w of llt'C'C_ry de,·eloJlll1ent. As the \'fllinbility of 
('Il('h "IIt't'ies is all independ(,llt prop('rtr. find will be 
tflk('11 nd\'lIntllf{\' of by natural !!election, only 110 fflr IUl 
it pl'ofifil the indi"idllul ill ita romplcx strugglo for 
lif." 110 tho d('~rre of lIlodifiC'fltioll in ditTerent Speci(,8 
will Ix> no unifvnn qUlllltity. If, for iW:;tA1K'<', a IlIlmJx.r 
of "JlN!i('" whil'h 8talld ill wr('Ct ('Olllpetition with ('u('h 
othl'r, lIlip-ate ill n body into II II('W lind al't('l'wnnlB 
bollltf'd oountn"; thq· will be littlc Ilable to modifi('a
tion; for Ilf'ith~r mip,.mtion nor illOlntiOIl in IIW:'m""!'I'e8 
('an do IInything. '1'I1('8t' principll'8 comc into Illn~' (>nl~' 
by bringing orgunisma inlo lIew relutions with ('Il('h 01111'1', 

lind in II It~r degree with the I!urrounding JlhYl'iell1 oon. 
dition~. A8 we hll\'e I!C('II ill the 11l8t ('hllilter thnt !!Ollie 
forms hll\'e retniu('d 1I(,lIl'ly the Mmo cIlRnlctcr from nil 
('norUlolI~ly rcmot<' grologi<'nl P<'riod, 110 ccl'tllin ~I)('{'ics 
hMe mig-retell o\"(~r ,'nst SpllC'<'fl, nlld hn\'e 1I0t bceow(' 
grt'lltly mOOifl('d. 

On Ih(·<jC \'ieW'!!, it is ob,'ioll8, that th(> I!('wml ~1)('('icR 
of the llame RE'1Iug, though inhabiting Ihe 1ll000t di...la.nt 
qual'l(,r8 of tho world, lllUJ;t originally han' pr(l('('e(led 
from till' Mme i!OUJ't'(>, IUl tllev han' df'lIN'ndcd from Ihe 
f«\llle p~nitor. In thf' ~-e of thoso 8pC'<'il'!l, wiJi('h 
h ... l\'(' Iln(\('rgolle during whole ~log-i(,III IX'rioru. I.mt 

littl(' moliiA(,lIlion, th('N' is not lUuch diJ1l('u1t\, in IJelic\" 
iug Ilmt tli('), IUlly hn\'O mig-relNI from the 8I1;\IC I'l.'gion; 
for .Juring tho '-list ge<>grflphi('fl l !l1\(1 ("I imntul dmngcll 
whiell wi ll 111\\'0 8111)('rvclIl'rlsint'(lnll('it'nt tilll(-,!l, nllllOl!t 
lilly amOlillt ofmigmtion is l)(lf«il>I(-'. But in IIllln)' other 
('ft8(',., in whidl we ha\"(' N'fl..OOIl to \)rlie\'(' thnt the ~I)('Cir8 
of II ~'null ha,'c h«>n produced within OOIll I)8t8ti,'cl), 
re«'lIt tim('l!., there i! gre-nt difficulty on Ilu~ hf'8d. It 
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is nlso ob\-i()l"~ that the indh-idn6li! of tho Mme 8I.lE'Cietl, 
tllong-h now inhabiting dhitnnt and ilIolaled n>gions, mUllt 
han' I)~ro from OliO 81.101, wllcre thl>ir pllnmts were 
first Ilroliucro; for, as cxpiIlin('(1 in tho IlU!t chapter, it 
is inCI\-,(liLlc that indi,-iduIIIs iilcntieally tho SIImo should 
oyer luwo ])e{>n ]Jroduced through nfLlur'l11 selection from 
IlnI'(-'nts spccific1\lIy distinct. 

We liN thus brought to tho qlleltioll which has been 
largely discl1.9l!ed by natnrniists, nnmely. whether species 
luno been created at one or more point-'l or the earth's 
surface. undoubtedly there are "cry many eases of 
cxtremo difficulty. in undetljlnnding how the 8I\me spe .. 
cif'S could possibly haye migrated from BOrne one point 
to the ge,-emi distaut and i80int(!(1 poilll8, where now 
foulld. Xo,-crthelcSil the simplicity of tJle "irw that 
each Bpcci(-'s W8il first produC<'d within n sillglo region 
ClIptiml(,s tho mind. lie who I'(-'jC'Cts it, l'l"jcets the 
vera caula of ordinary genomlion willl subeequent mi· 
grution, and calla ill tho !~gi'n(-'y of n Illimcle. It is 
uuin·rsl111y I1dmitted. that ill Illoet CiUI(-'S tho area in
hnbited by II B]M!eies is continuous; and wilen a Illant 
or IInimal inhnbits two points /JO di~tallt from C6ch 
other, or with an iuten'al of lIuch a nnlut(-', th.llt the 
8pROO could not be elUlily p68!1ed o"cr by nugration, the 
fact ig h-1\'en lUI BOmething rellln rkfible lind cxC('ptiolial. 
'fho (-'Il.llflCity of migrating IlCI"OlO8 tiu' 8(-'a ill more dis .. 
tinrtiy limited ill terrestrial Illalllmnl~ thnll perhaps in 
nny othcr organic beings; und, nC'OOrdinp:iy, we find 110 
inexplirnble CnBeII of the 881110 mammul inhubiting dis
tnnt l10ints of tho world. No gwlogillt will feel uny 
difliculty in such CII8CII as Ot(-'at llritain huving been 
fonnerly united to Europe, and consequently po&!CSSing 
the MillO quadrupeds. But if tho SlIme 8J.JeCies Cfln 
be produced at two IICparatc l1Oinl8, why do we not 
find a lingle mammal COlilmon 10 Euroll-'O and Aus
tralin or South AmeriCfl? The couditions of life arc 
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IINnly the same, 80 that II. multitude of European animals 
and plantll hn"o become nlltllmlised in Ameri!'a und 
Austmlin; and 80me of the uooriginal ))lnnlilnre identi
cally 010 88mo a.t these distant points of tlle northern 
a.nd BOuthem hemisJlhere&l ~lle answer, ag ] belien', 
i3, thnt mammals ha,'e not been able to migmte, whereas 
BOrne 1)lalltB., from tlleir \"lUled mell.1l8 of di81M.'rsnl, )\8"0 
migrated I\el'Olll:! the ,-agt alld broken intCNlJlRee, The 
gr('l\t and striking influence which barrien of C\wy kind 
l\8vO hud on distribution, is intelligible only on tho ,-iew 
that tho gr('ut majority of @peeie@ htno been produced 
on 0110 @idf' alollO, awl ha,'O not been able to mig-rote to 
tho othcr side. Some few families, many sub-fnmilic@, 
'"ery many genem, and a still greater number of IICC
tions of gt"lIl'ra arc confined to a l!ingle regioll; and it 
haa been obaen-ed by Be,-eral llil.tumlists, that tho mOlit 
Mlural gt"lIera, or thOlO b'Cliem in which the spedes are 
most clO6<'ly relntcd to ench other, are generolly local, 
or confillfi<l to olle ar('u, "\Vlmt 8. stmngo anomaly it 
would be, if, whcll coming olle stcp lower in the Ilene!!, 
to the indi,-iduals of the 8f\nle species, a dir('('tly olllJO. 
sito "tle I)r('mile<i; and spl.'dCII were not local, but had 
been Ilrodured in two or more (lliltinct arerus! 

Th'lU:'e it aeems to mc, ag it bag to mllny other IIntll
rnliiOtB., tJU\t the '-tew of each speeies baring be<>n 1)1'0-

dlll.'('d in one tlrea nlolle, And IUIl-jng subsequently mi· 
gnlted from that flren (Ill f(lr aa its powcn of migmtion 
and suh:tblteuoo und('r l)fI8t nnd present conditions per
mitit'd, iA thl' IDOIIt Ilrobnhl(', Undoubtedly lIIany ellSCll 
0('('111', in 1I"hil'b we cannot t'xI)laill how the 8/ll\Ie !'I"I("('iee 
could lun-o p!lSSCd from one point to the other, But 
the ~"l'!\pbjcal alld clillllltni chall~-es, which ha,-e cer
tRinly O('('urrcd witllin f{'('('nt grologien! time", Illust 
1111,'(' interrulJtcd or I'('ml('l'('d discontinuolIB the for
Illcrly rontinnou8 rnnWl of mallY @pccies. So tllnt 
we fire reduced to consider whether the exceptions to 
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continuity of nmge lire so numerous 1IIl{1 of so gmve 
a IIlItnre, thllt we ought to give lip tIle belief, rendered 
probable by geneml cou:sidcmtious, that each species 
has beell produced within onc IIren., lind has migmted 
then('(J as fllr as it could. It would be hopelessly tetiiolls 
to discuilS IIll tho exceptionlll ell8e!l of the SlIme species, 
now living at distllnt and sepnmted points j nor do I 
for a Illolllent pretend that nlly expilllllltion could be 
ofl'en'd of many such cases. But after some preliminary 
remarks, I will discuss Il few of the moat striking c11lS8e'8 
of facta j III1111ely, the existence of the Mme species 011 
the summits of distant 1ll0\1Iltain-mnges, and Ilt distnnt 
points in the arctic ami IIlltnrctie regions; an{\scooudly 
(in the followillgchllptcr) , the wide distribution offresll
wflt('r productions; find thirdly, the occurrence of the 
same terrestrial species on islnnds lind on tIle maiulnnd, 
though sepamted by hUIl(lrcds of miles of open seo.. If 
the exi~tenoo of the SlIme species at distallt alld isolated 
poillta of the earth's rmrfacc, can in many illStances bo 
explllille<1 on the view of eRch species luwing migmted 
from n single birthplace; then, considering onr ignor
alloo wilh n'spect to former clulilltni lind geogmphical 
ehanfies lind various OI.'CMionalmCllns of tmnsport, the 
belief that this hue been the Illliversnllnw, seems to me 
incompnrebly the snfest. 

III <liscus.;ing this subject, we slJIIll be cnabled lit the 
SlIme time to colll!ider 11 point cqually importllnt for n!<, 
IIlImely, whether the severel distinct species of a genus, 
which on my theory have all descended from II common 
pl'Og'enitor, can have migmted (undergoing modificatioll 
during some pmt of their migmtioll) from the urea 
inhIlLite<\ by tllcir progenitor. If it can be shol"11 to 
be almO!lt invariably the <:tl8e, that a region, of whidl 
mOlilt of its inhabitants are closely related to, or belong 
to tIle SlIme gancI'll with the speeies of a second region, 
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haa probably re«>ivcd at 80me former period imlllipnuts 
from tbi$ otil('r region, my tlleory ..... iIll)(' 8tren~thell'od; 
for ..... e tllII dearly understand, 011 the I)rilleiplo of 
modification, why the inhabitants of II. region ~holl1d be 
related to thoee of anothef region, whenec it has been 
stocked. A "olcauio islnnd, for illstnll("('. Ilpl\('an~d IIlId 
fornl('d nt the tlistmu.'c of n few imndrells of miles from II. 

eontillt'llc, would I)rooobly recei,·e from it in tho ('OlIl"EIe 
of time n ft'w coionistR, and their d(,!!(,(,lldallUl, thongh 
modifit'll, would still be 1)lainly related by inllf'ritnnee to 
the inhabitantil of tho coutineut. C'a8t.'S of thh! IIDture 
are ooIIlUIOII, aUlI flTe. as wo shall hereafter more fully 
8e(', inuplicnblc on the throry of indept'lld.·nt creation. 
This ,·j{,w of tho relntion of s(l('Cies in 0110 region to 
tilO@(' in another, d0C3 Ilot differ much (by subetitntin~ 
tile won! mriet), for SllNics) from that latelyath-anced 
in fill illgt'lliotls puper by Mr. WailnCf', in which ho con· 
elud,·~ thnt "Hery specie!! iU\8 como into existellcc 
coincident both in SpllCC and timo with n rreoo('l:i~ting 
closely flllied species." Anll 1 now know from corm· 
IlpolidellCf', that thiB coincidence he nlt rilmtcs to gene
mtion with modification. 

'111(' pre,·iollll remarks Oil "single and multiple C(>lItres 
of ('l'{'fItioll" do 1I0t directly bear on auoth .... r allied 
qUI'!!tion.-lUllllely whethef all the iudh"iduflls of tho 
IlIlllle 81M.'CI<'I im,·c descended from a slug-Ii' poir. or 
bingle henuophrodite, or whether, lUI fIOlllO authors 
~uJlI)(lfl(', from mAny indi\"idunlll trimllltalleol\"l~' en>uted. 
With thQlj(' organic being!! whi('h ne,'er intN ..... ross (if 
such ('xi~t), thc epecif's, 011 my lhrory, nl1l~t lHlvc de
!I(~emlf'(1 from a 811('C('SSI01i of improv{'(\ vfl.ril'ti{'A, which 
WilllUm:r hfl"o Llenlled with olher individual.'! or \nrie
ti e~. LuI. will ha\"(' 8upplnntcdeach oIlIer; 80 that, ntc(l{'h 
s(l('('(',;.;il"o ~tago of modificntion and improl'{'ment. 0.1\ 
the indh·iJlla\.e of ench ,·ariet~· will hnxo d(·>IC(·ndcd from 



3.)6 GEOOItAPIIICAL DlSTlllDUTIOS. 

0. single parent.. But in the majority of e(lSC8, namely, 
witll (Ill orgnnisms which h(lbitwIlIy uuite for each birth, 
or wwch often iutercross, I belie\'o that during the slow 
process ofmodifiClition tho individuals of the species will 
lul.\'o been kept nearly uniform by intererossing; so that 
lUany iudil'iduali! will have gone on simnlt(llioously 
changing, and the wholo amount of modification will not 
ll[l.ve been dne, (It eMh stage, to descent from a single 
parent. '1'0 illustrote what 1 mean: our English rocc
horses differ slightly from the horses of e\'Cry other 
breed; but they do not 011'0 their dilTerence and supe
riority to descent from any single pair, but to contiJllled 
C(lro in selecting and training many indi\'iduals during 
lUany generntion8. 

Jkforo discussing the three clnsses of ftlCtI!, which 
I hal'O selccte<l £18 presenting the greatest amount of 
difficulty on tho thoory of" singlo cent res of creation," 
I must sny a few words on the means of dispersnl. 

Mean, of DitperMI.-Sir C. Lyell and other authors 
bu\'e ably treated tllis subject. I can givo here only 
tho bri('fest IIbstmct of the Illore importllnt facti!, 
Change of climate must have bad a powerful influenoo 
on migration; a region whcn its dinlatc was dilTerent 
may Illwe been a high rood for migmtion, but Ii0W be 
impassablo; I shall, howo\'Cr, prescntly hnvo to {liscliSS 
this brunch of tllC subject ill SOIUe detail. Changes 
of level in the land must also III",e been llighly in/hi
entinl: a narrow .il3thmu!! now separutcs two mariue 
filUM!!; submerge it, or let it fonnerly have been sub
merged, aud tho two faunus will now blend or Illay 
formerly have blende<l; where tho sea now cxtends, 
land may at u fonner period 111"'0 connected islaum. or 
l)()S8iblyel'en continents together, and thus hayo allowed 
terrestrial productions to pass from ono to the other. 

cTh f hrls lin 
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Xo geologi .. t will dlilpute that grellt mutations of l('w~l. 
ha"e occum'{i within tho period of ('xisting organisms. 
]~Iward Forbes ilJsi~ted that all the i,Jand,s ill tJlO 
Atlantic must recently have been connected \\ith 
Europe or Africa, and Europe likewillO wilh Americn. 
Other autllOl1I ha,'e thus hypotheti(,l1l1y bridged oyer 
every oc('au, lind Iltwe united almost cw'ry i~llIl\d to 
somo muinlund, 1 f indeed the arguments used by 
PoriX'l tiro to 00 trusted, it mnst be admitl;xi that 
_reely a single island exists which hM not "-'Cently 
been unit(.'il to BOlDa continellt. 'fhil ,-iew Cllts till' 

Gordian knot of the dispersal of thE' 88mo ~peci('8 to the 
1lI000t (Ii.t;lant points, and rerllOVCII mallya difficulty: but 
to the beet of my judgment we are 1I0t authoriU'd in 
admitting SUell enomlOUS geographical ('haugcs within 
thf' period of ('xisting species. It seems to mel that we 
ha\'e alnmdant e\'idence of great oscillations of Inel in 
our continents; but not of such vust chslllges in their 
pOilition lind utension, fIS to IUlYe unit('(\ them within 
the recen t JX'riod to eilCh other Rnd to tho several inter
,-euing OC('nnic liIlnnds. I freely ndmit tho fonn('r ex
j"t('ncc of mally i..:sllluds, 1l0W uurie,d iX'n('8.th lh(' 0lCR, 
which mlly hn\"(' llen'ed fIS halting placcil for Illantil 
lind for runny animals during the-ir migration, In the 
coml·prodllcing oceans such Billiken i~lallds Ilrt' now 
lIlark('(~ III J belie\·e. by rings of coml or nlollil stsnding 
o\-er them, WhcneH!r it is fully admitt('(~ as 1 belicve 
it will BODle day be, that each sl)(!('ies llflil proct'(~d(!d 

frolll a singlo birthplace, Ilml wheu ill the ('Curse of timo 
wo knOll' soJllcthing definite noollt lhe mC/lns of dis
tribution, we shall 00 NIBbled to speculate with 8CCurity 
011 tile formcr extension of the I,md. lIut J do nQt 
beli(>,"o that it will oy(!r be proH~d tllRt within tho 
J'C('Cllt period ('()nt inents which nrc IlOW quile 1K'llfImte, 
have OOcn continuously, or alm08t continlloualy, united 
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with each other, !md with tho many e][i~tillg OC('lmio 
i~lallds. Re"crnl filets ill djlltribu t ion,-slIeh 0.8 the 
gn.'at difr('renoo ill the marine faunas on tho opp06ito 
sidl'8 of almOo:lt e'-cry contineut,-the c101Kl relation of 
tho wrtinrv illhabitallti'lof 80vemllands and eHm IleIUl to 
their pn>"rnt illilabitantB,-Il. ~rtain dCb'TOO of relation 
(as wo ~llnlJ lH'reafier !lOO) betwccn tho distribution of 
mllmmals aud tho depth of the 1lea,-thciIC nnd oth('r 
such facta 8(l('111 to me oppoee<l to the admiS!!ion of lIuch 
Im:xligious b"C<lS'mphieal re'-oiutioll8 within the l'CC('nt 
pcriod, Ill! are noocssittltcd on the view admnccd by 
l,'or\)cg and adrniUc<l by his mally follo"-cl1I. 'I'lle 
nahlre nnd relnti\'o proportions of the inlmbitnnts of 
oeeanic i,dands likewise !lOOlII to me oppo@cd to the 
\x-lief of t\l('ir fonner ('Qulinuity with contiu('ul8. Xor 
doeil tileirnimOo:lt.lwinrsally ,"oloouio OODlJlO8itiou favour 
the ndmi!<~iull that tli!')' ure tho l\'1'("Cki! of sunkcn 
contineul'l j-if tlu:'Y had originnlly ui"ted liS moun· 
lain-nl.llg<'s 011 tho land, iIOmo at lell!lt of tho isllluw 
would havo ~II formed, like other moulltnin-summits, 
of granite, mctamorphic .khisUJ, old fOSoililifcl'OU.'l or 
other su/·1I rocki!, uli!tead of colI!;.isting of mere piles 
of,-oICftllic mutter. 

I 1ll11J1t now f!(ly n fow word~ on what arc ellllcd aeei· 
d~lit.nl m~ans, but whi~h more properly mip::ht be culled 
occtl.:!.ional lIl(>tUUI of distriI:outiou. I simI! ht'rr confino 
my:;clf to IJhmts.. 1n botauical works, this or that plant 
is stat('(1 to be ill adalJted for wide dis,,;cmiu.fItion; but. 
for trilIlSport 1l('f'088 tho sea, tho g-teater or i('1lII facilities 
lIllly be f!(li(\ to be almost wholJy unknown. U uti! J 
tric<~ with Mr. Bcrkelcy'8 aid, 1\ few ('xperim!'nUJ, it 
WIl..'! IIOt en'lI known how far 8CC<hI could re~ist the iuju. 
riOU-':l fICtion of I!('a·water. To my I!urpri.,;c I fouud that 
out of 87 kinds, G-l gcnninatcd lifter an immersioll of 
28 days, and a few 8urvi,'oo nil immersion of 137 days_ 
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For convenience flflke I ehiel\y tried 5111(111 seeds. 
without the cupsnle or fnlit j lIud lIS 1111 of these SlInk 
in 1I few dnya, they could not Ue {lollted lIcross wide 
81)(lCeS of tho IJCII, whether or not they were injured by 
the salt-water. Aftenmrds I tried some IlIrger fnlits, 
eajllRues, &c., und some of these flooted for a long 
time. It is well J.."llowllwhnt n dillcrcnco there is ill tho 
lJlloYlIlley of green lind scllSOlled timber; (lnd i~ occurred 
to me thllt ttooc:l.s might wash down plants or bmndle8, 
unci thnt these might be dried on the bnnks, aud tIlCU 
by 0. fresh r ise in the stream be washed into the seu. 
I ience I W!\.iI led to dry stems nod brunches of!).l plnnta 
with ripe fruit, and to plaoo them on sea wuter. 'fho 
majority SlInk quickJy, but SOUIO which whilst green 
Hooted for n vcry short time, wilen dried /looted much 
longer; for intltance, ripe ha7.c]-nut!l sank immcdiatelr, 
but wheu (lriOO, they flooted for 00 days aud afterwards 
when plll.nted thoy gennillil.ted; an asparagus J>lallt 
II'itli ripe bcnics float.cd for 23 dnys, when dried it, 
flOll!.ed for 85 dnys, nnd the SCells afterward;; germi_ 
nated: tho ril)(l seeds ofJTelQS('iudiulU stink in two dill's, 
when dried they floated for aOOI'C 90 days, lind after_ 
wants germillllted. AltO<oYcthcr out of tllo !Ll dried 
plauts, 18 /looted for aoo\'c 28 days, and !IOIilC of tIm 18 
flooted for a vcry much longer period. So that as i} 
8{'c<i.s gcnlliuuted after nn immersiou of 28 tUIYII; and 
ns ~: plaulil with ripe fruit (but. not all tIm 8IlUlC species 
as in the f0!"eb"OUlg e.."IX!riment) /looted, after being dried, 
for 000,6 28 dol's, as far lUI we Illuy infer anything from 
lllt'se scanty facts, wc lUllr eonclnde that tho secds of 
r~11I plant.~ of ully count.ry mig-l!t 00 flonted by SC!l.-CUI·· 

rents d'lring 28 (Ul~'S, nnd would retain tlwir power of 
g.:>nuillfttion. luJohru;ton'sl'hysicaIAtlas, the al"enlg<l 
rute of tho 1IC\'eral Atlllntic CUITC'nts is 33 miles per 
diem (some currents ruwdng at. the rate of GO miles 
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p('r diem); 011 tbiB IlXerage, the r;e.e(liI of "U(f plants 
IJc:oJol1f.,ring to one rountry might be /looted across 92 I 
Illilcs of sea to anotli('r country; and II'hcn stranded, if 
blown to a fa,-ou."bJe spot by all inland h'1l.ie, they would 
f:,>enllinat('_ 

Sub!cqllf'utiy to my e-xperim('uu,. M. Martclla tried 
I!imilar 0lM'll, but iu a IUllch better Illfmn('r, for he 
placffi the 6ee(liI in a box in the octllal sea, 80 that th('y 
weTC alternately wet .nd cxpoaed to the air like really 
flooting Illanti. He tried 98 seMs, moetly <liff('rent 
from mine; bllt he e-hoae many large fnlitsand likewi0i6 
JJeC<ls from plants whicll li,-o near tho sea; alld tbiB 
wOltJd lun-c £a\"Oured the avenlh"C length of tllcir flota· 
tion and of tlleir resi.itaul'6 to the injuriollll a ... tion of the 
IJRIf..water. On the other band he di<'1 1I0t pre,-ioll.sly 
dry thl' plants or brnn ... hell with the fnlit i and this, as 
wc ha"c 8('('n, would 11fl"c ('811.1!E'·d IIOme of them to IlIIxc 
iloo.trd mu ... h lonf.,"l.'r. 'fhe result Wn8 Ihnt U of iliB 
IWC(ls floote<! for 42 dnya, nud wcre tll(>l1 cll jlflLlo of ger· 
mination. But J do not doubt that Illan\.a exposed to 
the wan's would /loot for a lees time than tl}(lI!e pro
te<'ted from ,-iolont mowment Ill! in our e:a:perimellli!. 
'fllI'refore it woul(lllCrh"p" be safer to aMllllle lll11t the 
",'Cds of "OOlit -/..,no plants of a 80m, after having ~II 
dried. rould be £looted a('l'OI!8 a spROO or [1('1'1 (){)() nulcs 
in wi(lth, and wOllld th('11 ~nllinJl.te. The fnet of the 
Inrg<'r fmil;! often flonliu~ longer thl\ll 1ho ~mall, is in" 
tere~ting; M 1)IRnlil with huge se<'di! or rmit ('ould 
hardly be transported by auy otul'r meRns; find AJI)h. 
d~\ Candolla hM IIhown tllllt 8uch llianu h>elll'rally IIII'-e 
n"8trict('(1 rouges. 

But see<!l! Illay be occasionally trnlUll)()rt('(l in another 
malUwr. Drift timbe-r is throwll up 011 moo i,Jllllds, 
OW!II on thOllO in tho mi<6t of tht> wide~t {)C('IlIlS; and 
the Ilntin~8 of tile coral-islands in tile Pncifl(·, procure 
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"wnell for their tool!, $Olely from the roota of drifted 
trees, these 8tOl\Ctl being a ,-aluablo royal tax, J fin,i 
on exnminntiou, that when irreguJarly shallC<l ;stOUt>;! 

are embeddt.'<i ill tile roots of I.rt.>e~ slllall IlBrcels of 
earth nrc "cry frequcntly enclOiled in their intcrstice~ 
and behind th'illi,-«> pcrfectly that not n IlBrticie 
could be wj~8hcd away ill the l onge~t tmllsport: out of 
ouo small porlion of carth thliS C()/IIplttely cntloeed by 
wood ill nn ook alxmt 50 years old, three diootyle
douolls Jllall13 ~,'enniuuted : 1 am certain of the accuracy 
of this ohl!ermtiOIl, Again. I can show tlUlt tho car· 
ca,,;ses of bird.!, when f100ting 011 the sen, $Ol1.1etillw~ 

C8t'6po being inunedintely de,'oured; fmd 1iI.'(...:18 of 
mnny kiu<18 in tllO ClOps of floating bims loug T('tain 
thcir ,'itality: 1>008 aud ,'ctches, for iJ.J.,,;lauoo, aro killed 
by evcn IL few dAys' immersion ill 8('1L·water j Lu I. $Ome 
taken out of tho croll of a pigeon, which lillci flootcd Oil 
artificial stilt-water for 30 dAys, to my surpride nearly all 
germinated, 

-Lh'iug birds call hardly fail to be highly efl'cetil'e 
agelltB in tho t mllllportlltioll of 8C('(is. ] oould gil'o 
wany f,leta showing how frequently birds of mauy kind.i 
arc blO'llll by ~'IIle!I to Hlat dilItaucefl ~~ th,' OC'(.'tlIl, 

Wo Illny 1 thiuk 8O.fely M8UJUO tbnt IUlder sudl tircllill. 
IItanees their mto of flight would often be a.:; lllilL>;! flII 
hour j and IIOmo author!! ha,'o gi,"en " far hiFher ('!;ti· 
mate, 1 h","o llC,"er f!CC1l 1111 in:;taucc of nutritio~ 
1iI.'C<LI IlBS8.ing through tho intet;tinea or a bird j Lut 
hard &I."C<hI of fruit will 1_ U1UujlU"ed through 0"('11 

the digesth'o organa of n turkey, In the OOUI'I!I.l of two 
montl~ 1 picked up iu my garden J2 kiu(l.i ofsectia, 
out of the cxerclllent of 8nllill birds, lind the8(l /I('('llIed 
pcrf~t> and 80me of them, which] tried, ~rmiIID.tC(L 
But the following fnet iii more illlt:lOrtant: the crops of 
birda do not 8(!Creto b'lltitric juice, and do 1101. in the 

" 
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least injure, .. I kno .... by trial, the germination of 
eeed8 i no-. after a bird baa found and devoured a largo 
rnpilly of food, it .. IKlIIiti"ely .... rted that all the grain.a 
do not Il68I into the gizzard for 12 or e'·en 18 hour&. 
A bird in thiI interval might etUlily be blowu to the dis
tance of 500 miles, and hawks aro known to look out 
for tired birds, and the conrentl of their tom croJlll 
might thm readily get IJOOttered. Ur. Brent informs me 
that a friend of hit had to give up Hying cnrrier-(1igooll8 
from .franco to England, 118 the haWQ on tho Engl.il!h 
COM1 dct!troyed 10 many on their arri\'1,I. Some hawks 
and owl. bolt their prey whole, and after an interTal 
of from twelve to twenty boura, ~rge peUe~ whieh, 
81 1 know from experimenta made in tho Zoological 
Gardell8, include seeda capable of germination. Somo 
IICC<b of the 001. wheat, millet, calUlry, bemp, clover, 
and be<>t genninnted afwr luwing been from twelve to 
twenty-ono houl"B in the sloIDl\('be of different birdi! of 
prey; and two 8l!CdB of bC!Ct grew after luwiug been 
thuB retainod for two days aud fourloen bOlln. 1~re8h· 

wRler flail, I find, ent aeeiliI of many land and water 
Ill"lltl: flgh are frequently devoured by birds, and tllus 
tho IIN'<I.1 might be transported from place 10 place. 1 
f011'C(1 llllUlY kinds of aeeds into the .tomachB of dead 
r",h, and then gave their bodil.'S to fl..,hing-eaglC8, IItnrkB, 
and pelWoans i theee birds after an inten-al of many 
houri, either rejected the eoodl! ill pellets or JlIUIRed 
tJleffi in their excrement i and IIweral of theee IM.lI.!dII 
retained their power of gennination. Certain I!C<!<h. 
IMlwe,·er, were always lrilIed by this Il roreRR. 

Altllollgh tho beak! and f~t of hinlt are generally 
quito clean, I can show that earth IOlUetilll(!fl adhetCfl 
to them: in one instance I removed tW(,lIty-two ft'"'ill8 
of dry argillaceous earth from olle foot of a partridge, 
and in this earth there wa.s a pebble quite as large as 
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Ihe I!IOOd of a vetch. ThUB seeds might occasionally be 
trtlnlllJOrted to great distallce8; for many facta could be 
gin·n .oowing that lOil allllOfJt. everywhere is charged 
with IlOOd& Reflect for a mOlll('nt on the milliOlll of 
quailt which annually cn. the Mediterranean; and tan 

we doubt that the earth adhering to their foot would 
8Om('timf!!l include a few minute &OOds? But I .hall 
IIre8C!utly liMe to recur to this mbject. 

ru icebergs are koowu to he IOmctlmea loaded with 
earth aoo stones, and ha,'e e"en carried brushwood, 
bou('fI, and the DeBt or • land.binI. 1 can Wudly doubt 
thnt they must occasionally ha"e trnllB}JOrted seed. from 
one l)Drt to Rnother of the arctic and antarctic rcgiOnB, 
M sUggt'sted by Lyell; and during the Glacial ptriod 
from one port oC tho now tempemte rcgiOnll to another, 
In the Azoree, from the latg9 uumber of tho spoci61 
of Illllllu common to Europe, in oomptuuon with the 
plant. of other oceanic islands nearer to tho mainland, 
Ilnd (lUI remarked by Mr, 11, C. Wal8on) from the lOme
whnt northern chnmctcr of the f10m in oomparillOll with 
tho latitude, 1 lillIpacted that thceo islands had been 
JIlutly llocked by ice-borne accds, during the Glacial 
epo('h, At my requClt Sir C. Lyell wrote to M, HartWig 
to inquire whethef\ he had oheen"ed erratic bouldC'1'8 
on thNle islands, and he all8wered that he had fuund 
laJl."6 fragments of grnuite and other rocks. ww('h do 
not occur in the archipelago. Henoo we runy,orely 
infer that icebergs Connerly laudf'd tiK:ir rocky hurtlK!DI 
on the morel of tlltlIe mi(i-ooean iJauds, and it it at 
ItAbt J>I*Iible that tlM-y may have brought thither the 
8CC<i8ofnorthem lliautL 

Collllidcring that tho Icxernl abo,"e meaua of trnn&
port, and that lIe'l"cral other mcaDJ, which without 
doubt remain to be ~'I"ercd, ba'l"O been in actiun 
ycar after year, for centuries and teDi of thousand. or 
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y(!(ll'!\ it would I think be 1\ marvellous fuet if many 
plants had not thus become widely tnllliIl)Ort('(l The;;e 
IIlealUl of transport arc somNimeti cali("d ll.C('idental, but 
t1w is not strictly oorrect: th(' currents of tll(' sell. arc 
lIot I~idcnta l , nor is tho dil'(>Ction of prc\'ulcnt gllies 
of wind. It SllOUld be oboscr.ed. that scarcely uny 
moolUl of trall8J.)Ort would carry seeds for ,'ery great 
di:!tauces; for I!I:'C<liI do not retain thei r \itaLity when 
eXI~ for II great length of time to tho action of Il(>a
water ; nor could they be long carried in thc crops or 
inwstinesof birds. Tbese nl(,llns, bowen~r, would sumoo 
for occusioual tmIIIJJ.)Ort acroM tl'8Ct:J of 8C!8 /JOmc hun
dred miles in brcRdtb, or from islnnd to islRnd, or from 
Il continent to II neighbouring island, hut not from 0111.' 
(li.itnnt continent to aliotllCr. 'rho floras of distant 
CQntulcnl<!: would IIOt by such means booolUO mingled 
in 11Il)' great (let,'l'OC j but would remain 88 dititinct 
RS wo now see them to be. The currents, from their 
course, would never bring seeds from North America 
to Britain, tllough they might IIml do bring S(>{>us 
from the " 'eflt Indies to our western I!.ilores, wheJ'(>, 
if 1I0t killed by 80 long an immel'!!ion in mlt-waler, 
thoy could 1I0t enduro our climate, .I\1UlOl:!t c,'cry 
rCfIT, ono or two land-birds nm biOII'll RCI'OIIS tho 
whole Atlantic Oceau, from North America 10 tho 
wc.;tcm sllorel!. of lremmi (u}(i England; but lIe('ds 
could be tmllsl)Orted by tll<'80 wunderers only by ono 
meRU~, !lIHuely, in dirt slieking to their fce t, which 
is in itself II mre accident. Evcn in thig case, how 
small would the chanoo Le of II !Ie€d fRlling on fln'our
uble BOil, und coming to maturity! But it would be 
a great error to IIrgue tilln because II well.atock('(1 
i:ol.nnd, like Great ilritain, hili! not, lUI fllr lUI is knOW-II 
(Rnd it would be very difficult to )Jrovc this), J'CC(' ivcd 
within the lust few CCllturies, Ihrough oceasiollai mean>! 
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of tmnsport. immigrants from Europe or any other 
conlinl'nt, that a l)()Orly-stocked island, though fl"tRlldillg 
more J'{'mote from tho mainland, wou1d not I'CC('h'e 
colonists by similar means. I do not doubt tlmt out of 
twenty seeds or allimnls tmn.sportad to nil island, awn 
if for 1C1!8 well-Slock('(1 than Uritain, scarcely mot"(' than 
one would be eo well fitted to its IleW hOIll(" as to 
\.Jerome nuturnlisro. But thi!!. 118 it seems to m(', is 
no "ali(l argument again,;t what would be efT~'('tffi hy 
octn!!iounl menIL~ of tnmSJJOrt, dllring the long larl8l:l of 
gt'Ologi(1l.1 time, whilst an island WIUI being nph<'llycd 
and formed, nnd before it Iwi bc<'Oma fully IItoeked 
with inhabitants. On almost bnro lam\, WiUI fow or 110 
destnlctive iUI!CCt8 or birds li"ing tll('J'{', nearly c,-<,ry 
eee<1, which dUUlood to arrh'e, wOIII(1 be sure to h'Cnni
nate and survive. 

Di8perIl1Z duri/!9 lh£ Glacial pmod.-l'he id('ntity of 
many plRllUi and animals, on mountflill-summi'-~ lIC'pU
ruted from eoch Olli('r by inmdrcde of mileA o( low_ 
land ... where the Alpine species could not IJ06Sibly ('xist, 
is one of the m08t striking Cfll!C8 known of tho I!lIffi(' 
~1)('('iC8 lil'illg at di~tallt points, without the apllfIN'lIt 
1)()jO.~ibility of their ha"illg mig-mtre from 0110 to th(' 
olh('r. ]t is indC'«1 Ii n'ffiarkablo fact to see 80 lllallY 
of the 81I.me 1)lall1.8 lh'illg on thl'! gnowy n'gions of til;· 
Air_ or Pyrell~'lI, and in the ('xtn'm(' nortll('nl ports 
of £urope; bllt it is far more n'markable, tll"t Ih(' 
plflllts on the Wllit(\ 3loulltail\8, in tho United Slnt('8 of 
Am<>riea, are fill tho 8Ilme with those of Lubrndor, lind 
nearly all the 81I.1lle,1l8 we hear frolll_\sn Gmy, with those 
011 Ihl' lofti('st mOUlllniIl!l of £urolK'. Evell 118 long ago 
ftS 1747, 8lIeh (I\CUI led Gmelin 10 conclude tllllt th(' 
8(l.Ine ~]lecies llllbt IJlH'C been'indellf'lIdl'lltiy ('J'{'lIt('(1 at 
8(l"{'ral (listinct IJOint9 j and we mif:ht have n'IMined 
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in this 88me beli .. f, had not J\.gMeiz and others called 
vi\-id attention to tllO Glacial perioo, wllich, R8 we shall 
immoou..tely~, a/Turds (l simple explanation of tlH!80 
facts. We ha\-e c\-idence of almost e\"Cry conceivablo 
kind, organic and inorganic, that within a \"Cry rceent 
geologicnl periol:~ ceutl'fll Europe and North America 
luffercd under an Arctic climate_ The ruins of a boUllO 
bumt by fire do not tell thcir We more plainly, thall 
do the mountains of ScotIa..ud anel Wales, with their 
IICOred flanks. polished surfaces, and ~rched boulders, 
of the icy streams witb whieh tbeir ,-alll'Ys were lately 
fille<l So greatly Ims tbe climate of .Europe elmnge<l, 
that in Northern Italy, gigantic mOl'flinc i\ left by old 
glRCiers, are now clothed hy tho \-Wo and maize_ Through. 
out a largo pert of tho United States. erratil" bou1ders, 
aud rockllllCOrc<1 by drifted icebergs aud ooost-icc, plainly 
rc\-cal a fonner cold pcri<Hl 

The former infhfcnC(l of the glflCial ('limato on tho 
distribution of tho inhabitants of EUI"OI)(', WI explained 
with remarkablo clearness by E<hmrd l~or1x>s, is sub.
Blantially WI followll. But wo shan follow tho changl'll 
more readily, by supposing a new gltu'ial period to como 
slowly on, and then JXlIIiI a_y, 88 formerly occurred. All 

tho cold camc on, and us each more lOuthI'm zono becamo 
fitted for arctic Jx.ingll and ill·fiu(I(1 for their fonner 
more temperato iuhabitants, tho IIttter Vlollld be Sill)' 
planted and arctic productions wonld take their place~_ 
'l'ho inhabitants of lho more tcml)Cmto rcgiOfllJ wonld 
at tho Mmo tuno tm,-e1 IOnthwflrd, nn.1CiJ8 they were 
stopped by barriers. in which et\Se they would perulL 
Tho mountailUl would becomo rovel't'd with mow and 
ice, and their fonner AlllinO illlinbitanlil wou1d descend 
to tho plains. By tho timo that tho colclll1~ reached 
itil maximum, wo should htn-o a uuifonn fU"Ctie fauna 
and nom, co\-ering the central parts of Europe, 1\11 far 

e;a The Comolete No.1;..>f Charles DaI .... ln ~"'II 
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BOuth 1\8 the Alps and Pyreneetl, and Of en stretching 
illto SllRin. TIle now temperate n>gioWl or the t;nited 
State;! would likowOO be OOl'Cred by a.retie I'lantil and 
animala, and thC!16 would be nearly the snmo with those 
or Europo; for tho present cirelllllllOlo.r in.1mbitants, 
which wo supposo to hafe everyll'Ilcro travelled 8Outh
ward, are remarkllbly uniform round tllO worltl \Vo 
may supposo that tho Glacial JX!riod C(lIno on i\ HUlo 
earlier or later iii North America than in ]~lIrope, 110 

will the lOuthenl migration there ha\'e been a little 
earlier or lat(lr; but this will make no difference in UU~ 
finalrc;rult. 

As the warmUI returned. tho fu'Clio forms ",·ould re
treat northwnrd, elOlle~y followed up in their retreat by 
tho productionll of the more temperate regions. And 88 
the anow melted from the bRaes of tho mountains, tho 
arctic fonnl would seize on tho clenred and thawe<t 
ground, always ascending higher i\nd higher, 811 tho 
warmth incrclUlCd, whilst their brethren were pursuing 
tbeir northern journey. Hence, when tho wannUI had 
fully retnrned, tho sarno arctic species, whieh hoo lately 
iiw!tl in i\ body together on tho iowlall<ill of the Old and 
!\ew Worl(la, would be left. isolated on d.i.t!tant mountain
sulllroite (ha\'ing been exterminated on alllf!I8Cr bf'igblH) 
and in tbe arctic regloWl of both hemisllhel'{ll!. 

ThuB "e can undcl"IItand tho identity of many plants 
at poin18 10 immensely remote fI8 on tho mowltainll 
of the United States and of Europe. We can thus 
Ill*> und<'l"IItand the fact that the A1pino plants of 
each mountain-ronge aro moro caJ>oeiully related to 
tho nretic fomlB Ji,ing duo north or nenrly duo north 
of them: for tho migration 88 the cold camo on, and the 
rc-mib"J'8tlon on tho returning wamlth, wilJ gi'nerolly 
11II.\'e been due BOuth and north. 'Ille A IlJine plants, for 
e1&.lI1ple, nf SootJand, 88 remarked by Mr. 11. C. Wa.Wn, 

IQrhe C-;;1Dle te Work A ~I.arle!. 
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and thME.> of th(> PrrenPe!l, IUlreOiarkl"d hy Ramond, DT"(' 
ntQre (>o.pecially alli,-d, to tlk' plants of northenl Senn
(linIn-in; th(WO(> of tll(> Cnit(!(l Stnt('8 to LaLmdor; tliOS(' 
of the mountain~ of !'.ilx>rill to till' an:-tic reglt)1I8 of dlDt 
('OlIlIt~·. TII~ ,·jl'lI1<, groulld(>(1 lUI th(>y al'(' on tilt' 

}It'rft'ctly well--Q!O('f,rtainro OCClIrr('nc.-e of a formf'r Glfl{"ini 
I)(·riod. seem to me to t'xplain in /110 8tlti~rnrto~' a 
malUll'r t1)(~ pl1'fK'nt di>ltribution of the Alpine And 
At('tic productions of Europe and AOicrica, that. whl'n in 
otherreh-iollswofilld ti\l'8IImeapet'iCfl011 dibtantmoun· 
fnin~nmllliu., we may nhn08t oonclnd(l witbont othcr 
f',-id"nce. that a ookler dimate permitted thcir fonner 
migration ACro8Il tIl(! low inten'enillg tmets, einoo bto
OOIllt' too .,1I.rm for their existence: 

If the climate, IUnl:'e the Glaciall)Criod, Iw e'l'"er be<-n 
ill any d~ wanncr than at 11J1'!U'1Il (lUI /lOme gro
Ill,rhltii i.1I the l'lIiled Rtates !x-lim'o to 11/we been the 
1'1\.S(1. chiefly from thn distriLution of 111(\ (OAAj\ Gualho.. 
(Ion). thf"n tho orctic find t('mpernlo Ilrodu(,liollli will ot 
R very lnto period ho,-o marched a litll(\ fUrthl'r uorth. 
au(1 ~ubeeqllelltly 1111.\'0 rem'lltoo to their pn,'8\:nt hom('fl; 
I,ut I htwe met .,'ith no 8tlti&l'llcfory (''I'"iJcn('e with re<J)('('t 
to thit intercailltoo slightly wanner l)Criod, f!in('tl the> 
(~llW'iftl period. 

'l11C Ilrctie (onn!, during their long IIOnth('m migro
tionftnd re-migrntion northward, will hll\-e bel'n ('xpo8I.'<l 
to nearly the Mme dimllte. and. ftlI is e81X'Cinlly to be 
lIoti('('(l, tllf'y will hln·e kept in a body together; con
Ie<)llcntiy th('ir mutual I'('lntiollS will not havo been 
Illllrh disturbed, allll, in acconlanoo with tll(' Ilrinciplt'l 
ill!'ulcaled in this millme, dleY""ilI not Iia,·c been liable 
to much modili('fltion, But Wilh ollr All)ino Ilrodllctionlf. 
I(·n isolated from the moment of the TCtllming wanllth. 
fi.".t at. tile 00l1(>li Rild 1Iltimatdy 011 tho summits of 
tlill mountaius, tho ease will UIH'C been 80IlIcwhat dif-
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f(,«'lIt; for it is not likely that aU the 8Ilme art'!ie ~P('
cies lI'ill have bN>n JcI't 011 mountain mllgc~ distant from 
CA.Ch other, snd ha,'o IJIlryivoo there o,'er sinlX'; thel' 
will. also, in all IlrobRbilily hlH'e lJr.come millgl('(i witi, 
all('icnt Alpino SllCei('t., which mll~l hanl cxi>!too 011 
Ihe monntains before the commcn<'ement of th" Glacial 
epoch, and whi('h during its coldcst period will hme 
1:Ie(ln lCiIlJlornrily driven dO"',1 to th" plnins; tlwy will, 
nl!iO. h8.l·e ~II l'X1106ed to IJOIll('what diffe",nt dimatsl 
influ"IIce;t, Their mutllal ",latiOll8 'll"i11 th\l3 hav(> bcc>n 
in IIOme degrro diJ;tllrbed; COll.8(1oQllCntly they lIiII hn,'o 
been liablo 10 Illodiflcution; lind this we fiud Ims l<'en 
the CIkSC; for if we compare tll(' jlf'('8('lIt Alpino plllnl~ 
lllld allimals of tho 8Cw!ra.1 ~t Europcull moulltain· 
rongl>f\ though "ery many of the IIp(!('ics are id(>ntieflll~' 
th(' same, &Omo Ilre8Cnt \'8rietie8, !!Orne arc ranked M 
doubtful fonns, and &Ollie few are di>!tinct yct clOiely 
allied or "-'presentnti,'o I<peeiCIJ. 

In illllBtrnting wlml, RB I i.lelic,'(', nctually look plnce 
during the GlAcial I)(>riod. T nMumcd tlmt tit itt corn
m('U('f'm('ut tho arctic l'rodllctiona were Ill! IIl1ifoml 
round the polar n-giOIl! as tllCY are at the Ill'("r;('nt day. 
But 1111' foregoin~ rernarkil 011 distribution IIllply not 
only to strictly IIrctic fonns, but 11180 to mnny 811oorctio 
Rnd to 80mc f~w northcnl tellll)(>rnio fonns, for !lOmB of 
tlle80 arc the SlllIIe 011 tho lower llIollnlaina IIlId 011 tli(' 
plaills of North AmericA and Europe; IIlId it lIIay be 
l'l'ft.';()Uftbly flIJ;k('d how I acrollut for the n~ry de
gree of unRonnity or tile 1I1I001'('Iic aud 1l0nllCm tern
penile fonus round the world, lit the commellccment of 
Ihe Glnciull)(>riod, At the }JI'('scnt dllY, the sUU-nf'('tic 
lind nonhent tcmpemte prodllctiolla of till.' Old and 
Ncw ,,"orilla al"(' lk')lRrnle<i from each other by til(' 
Atlantic Oecan and by th(' extreme nonhenl IlRrt of 
the Pll<'ilic. Dnring the GwcinJ period. when the ill' 

><3 
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hnbitants of thl' Old nnd Xew World!! lh-ed furthf'r 
f!OlIthwnnls thnn nt preaent, tb('y muat hovo been still 
moro completely 8('pnr'1)too by wider &I~S of OCl:fln_ 
1 br-lio,-o tho nbovo difficulty mny be Bunnounted by 
looking to still earlier changeB of dimate of an oJlposite 
nature. We havo good reaaon to beliHe that during 
the newer Pliocelle period, before the GlaciAl epoch, 
and whilat the majority of the inhabitODt8 of the worM 
were specifically the snme 8.B now, the elimnte WM 
\\1InUer than at the I)reaellt day_ llence we may 8111>-
1>OEII'l t hat the orgulliams 11011' living uuder tllO climate 
of lntitudo mY', during the Pliocene period Ih-ed furtller 
north under tho l'olnr Circle, in Intitudo 66C>.(j7"; and 
that the strictly arctic llroductions then Ij"ed 011 tlle 
broken land st.illncarer to the pole. Now if we look at 
a globc, we &hall see tllflt under the Polar Circle there 
is almost continuoU8 land from wCIltern Europe, through 
Rilx>rin, to eastern America, And to thia continuity of 
tho circnmpolJJr land, and to the consequent fTC('{lom 
for intermigmtion undcr fI. more favourublo climate, I 
Attribute the neceesnry' amount of ullifomlity in the 
BUb-ru-ctic and nortbenl tcmpemte Ilroductiollll of tile 
Old lind NewWorldt, lit a period tlUteriOr to the Glncinl 
<pocb. 

Belie,-mg, from reo.eollB before alluded to, that our 
continents ha,'o long remainoo iu nearly tile samo «,la
tive position, tllOugh subjected to large, but l)(l.rtial 
oscillntioUB of le,-el, T am strongly inclined to C"xtend 
the llbo\""o ,-iew, and to infer that during BOUle earlier 
and still warmer period, BUcil tI8 the older Pliocene 
period, a large number of the snme plnnta lind animals 
inhabited the alm08t oontiuuoUB ei«,umpolnr land; and 
t1lflt thCge plants lind animals, both in the Old aud 
New Worlds, began slowly to migrate BOuthwards na 
tho climate became lC88 warm, long before the com-
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men{'Cment of the Glacial period. 'Yo IIOW ace, as I 
IJelie"e, their dCllC('ndants, mostly in a modified oon. 
dition, in the centml IJlu1B of Europe and the United 
Stall'S. On this ,.jew we enn llllderatand the relation. 
ahip, with ,oery little identity, between tho productions 
of North America nnd Europe,-a relationship which is 
most relilarknble, oollSidering the distllllee of tho two 
areaJl, and tlleir IICI)firntion by the Atlantic ~all. Wo 
call further understand the singular fad remarked on 
by IICn~rnl oiJ8en'el"ll, that tile )JroduCtiOIll of Europe 
and .\merica during the later tertiary etagce were more 
clOf!ely related to each other than they are fit the pre
&cnt time; for during these WlIrmer Ileriod8 the northern 
ports of the Old find Xcw Worlds will have bet>n almost 
ooutillUOllaly wiited by land, IIOnoiug Ill! a brid~, sinco 
ren<i('red impNI&lblo by cold, for tho inter.migration of 
their illhabitantlJ. 

During the slowly decreasing wannth of the f'1i<X:ene 
period, as 800n as tho species in commOIl, which inlJlluitcd 
tho Now Bud Old Worlds, migmted south of the ]~olar 
Cirt'ie, they must havo been com)Jiet('ly cut otr from each 
other. TiliBscJXIrntion, as far NI the more t('mpernto IJfI). 
duetiOll8 are concerned, took IJIace long agee ilb'Q. And 
fUI the plante and Animals migrated IIOUtinmrd, they will 
have become mingled in the one gn>At region with the 
nati,'o American prodnctioD..8, and have had to compete 
"ilh them; and in tlu~ other great n>gion, "ith thOf!O 
of the Old World. Consequently we hAro here every. 
thing fa\'ounlL!e for much modification,-for far more 
modification than with the Alpine production!!, left 
isolnted, within a much more recent period, on tlle 
ee,oeml mountain.mnges IlDd on tho nrctic Jands of the 
two Worlds. Hence it has OOllle, that when wo coml18re 
the now living productions of the tempemte regions of 
the New IUJd Old Worlds, we find ,oery fow icienti<'81 

___ -"l4l.c"'-''''''' tE:J/'orkf' .ar!e J<llIlillne 
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"'I~cies (thonp:11 AM amy hns Intt'ly sllown thnt 11101'(' 
))lants are iell·ntical than \t1I" fonnrrly PIII'I)O>.<,d). lmt 
we find in eW'ry peat. dfl!iil mnny (onu!', which Mrne 
natnrnlists rank a, p:E'<lgI'IllliliC'A\l'IK'e>I,aud otil('1'II1UI dis
tillct ppecif'8; aud a h08t of c1()!!('ly allif'd or "'1)",!If'n
tntin) fonns which are mnk('(1 by nll nntlll'itli,.u ns 
~Jlecifically distiuet. 

_,,~ on tho land, 110 in the watcl'i! of the sea, n slow 
fl()uthf'nl migmtiOlI of n mnrine fauna, which during 
thl' PliO('('IlI' or ewn a IIOmewhllt carlil'r )X'riod, was 
lU'Brlr nnifonn along till' contiulioUll SllOrcs of the Polar 
Circle, will flC('OlIn!, 011 tho throry of modilieatiou, for 
llJany closely ullied fotul8 now Ji\·illg in f\1'('1UI completely 
8lmden>d. T1I1L'I, I think, we ff(1l IIndel'8tand the pre
f!(>n.-.e of mllny existing and tertiAry relll'('9('ntatin' forms 
on the etulten! find westenl shol'l'fl of t('mpcmt{l North 
America j lind 111(': still moro siriking eru.oe of mllny 
clOi!oCly nlli(>({ cnlsta('('all8 (fIB (\C8Cribed in Dana's ad
mimble work), of!lOllle fish und other marine nnimulg, ill 
titr i\[editcrmuran and in the lK'as of JapRII,-al'('aS 
now 8eJlRmWtI hy a oontin('nt Rnd by neRrly Il hemi
"Ilhereofeqnntoriai OO("alL 

Thcf;(l CIU!CfI of relatiouship, without identity, or the 
inhabitantil of 6('1UI now di~joine{~ and likewillO of the 
post and l) rclK'nt inhuLitllllls or the tempetRt(l lands of 
North Aln('ril'U. IIml Europe, flro inexplicablc 011 the 
theory of el'('81ion. We callnot say that they 1111\'(' 
been CJ'('fl.led Alike, in ool'l'('llpondpnce with tho IlI'flrly 
similar Jlhr~i('81 conditiOIl8 of the llrens j ror if we COIll
pill't', for instance, certain parts of South Amcricn with 
the Muthern continents of tho Old World, wo 8CC 
countries dOflely corresponding in all their physical 
oonditions, but willi tbeir inhabitants utterly dissimilar. 

But "'e mu~t "'turn to our more immediRte subject, 
the Glacial period. I nm com'inced that Yorbefl's view 
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lIlay be Inw1y el:tended. In Europc. we hnw thf' 
l)lnin('~t (',-idl'nee of the cold peri(l(~ from tile ,,"('Stenl 
sboree of nritain to the Otlml mngt', and l!Ou lh"~lm to 
th(\ PYn'lIeeli. We mny infer, from the fro7.('11 lIuunJUnls 
nnd nlltllf"(' of the mountain ,·eW-Illlion, thnt RiJx.rin WlIS 

~ i ll\i[lIrly IIliect('(l. Along the l1illla[a),n, at points GOO 
mil(>s npllrt, glnciers hnvo left Iho marks of tll('i r fonner 
low dplI('('nt; and ill Sikkilll, Dr. H ooker lInW IUai:r.Q 
growing 011 ~iWlntic ancient momines. Routh of th(' 
equator, w(' have I!Ome dire<'t e,·id('lIee of fonn('r glncin] 
action in X('w 7..w.lalld j and lh(' Mme IllantA. fOllnd 011 

widdy 8('pRTfttcd mountains in this islnnd, 1t.1I the eaUle 
~tory. If one I\('('()unt which luUl been llllblb,h('(l ('lUI be 
tnJ~tt'd, we lVl,·(' direct e,·idl'lIcc of glacjnl nction ill the 
l!Oulli-('nstcm conicr of Auslrnlin. 

Looking to America j in the Ilortl}(lnl half, i('('-bome 
flllglll(,lllii of IlX'k hnl"e been obscn'cd on tho e!\Stern 
side fl8 fllr l!Outh lIS In!.. 36°_37°, nnd on tho shores of 
tho PM'ille, wlJ('Te the clilllnte i~ 11011' 110 dili('rellt, liS 
fliT lIOuth IlS Int .. '16° j erratic boulders II1,,"e, nl80, beell 
1l0ti('('(1 on tbo Hocky llolllltains. In t1u~ Comillem 
of EqUlIlorili1 South AmeriClL, glaci('rs onl'(' exh'ud('(l 
fnr below titf"ir Ill"CfIellt le,'el I n ('('ntml Chilo J was 
astonished at tho st"letllJ"(' of a YlUIt mound of dl'tritll~ 
about 800 feet ill height, cl"OII8ing a "filley of the 
And('8; lind this 1 now feel coln'illeed WlUl a giWlutie 
momine, lert fur below nnl' existing gla('i('r. J"urther 
sollth 011 both sides of tho colltill(,lIt, from lat.. "1 to 
tho 8Outhenlillost e;"l[tremity, we llIn'c the denn'st 
o,-idenoo of fonner glacial act ion, in hugr- Ixmlders 
t mnsported fur from their parent I!OIII"('(!. 

We do not know that the Gia('illl (,POdl W88 IItrictly 
simultaneous lit thC8e 8Cwml fur rusttlllt points Oil OPllO
sito sidell of tho worl<l But we havo gtKXl e,-id"lloo ill 
nlm08t C\'er), ro!JC', that the ellOCh Wag illduclro within 
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the latest geological l'M'riod. We btw(', abo, excdlcnt 
evidence, that it endured for an enonnoull time, all 
measured by years, at {'ncb point. 'fho ('(lId mny hrn'O 
collie on, or ruwo ccnilCd, earlier at OM IlOint of the 
globe ilian at allothef, Lut seeing that it ('udured for 
long nt each. and that it W1l8 COlltNllllOt'8neonl1 in a 
geological ilCllge. it IE.'C'IllB to me probRblc that it was, 
during a port at least of the )'M'riod, actually simulta
noous throughout tho world. Witl}()Ut IIOmo distinct 
e,-idcnco to the contrary, we may at IMSt admit as 
probable that the glaeill.l action Wll.ll l!imultll.nCOll9 011 

the eastern ami w{'stern Irides of North Am('ricn, ill the 
Cordillera under tbe equator Ilnd under the wanncr 
temperote zones, and on both l!idCII of the !IOuU}Ull 
{'xtremity of tho continent. 1£ tllis be admitted, it is 
difficult to avoid believing tlmt the tNupernture of 
the whole world WM at this period l!imu1tanoously 
cooler. Bnt it would InJffice for my pUrJlO8I', if the 
temperolllrc was at the snme time lower along certain 
brood belts of IOllgitude. 

On tlLis "iew or the whole world. or at l('tUIt or brood 
longitudinal belts, having been trimultanoous1y colder 
from polo to pole, milch light call be thrown on the 
)lre8Cnt distribution of identical alld allied 8JJeCies. In 
Ameriea, Dr. Hooker has shown that hl'tw('('n forty Il.nd 
fifty of tbe flowering plants of1'ierrn del F'IIege, forming 
110 inconsiderable part of its scanty flora, nrc colnmon to 
Europe, eilOnuously remote as t1l('f!6 two IlOintsare; uud 
there arc many eiollely allied species. On tho lofty 
mountains of equatorial AmcriC8 a bOlit of pE'(.'Uliar 
species belonging to }:uropeall gt'uc.ra occur, On the 
highest mountains of nrazi~ !lOme few Ellropean gt'licra 
were found by Garoller, 'which do not uist in the wide 
inten'cllillg hot countri('fJ. So 011 tho Silla. of Camceas 
tho illustrious 11 umLoldt long ago found species belong-

,.. .. r W ..... ofCharle.s..D''''''~~ __ _ 
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ing to gcncm c1mrncteristic of the ConIillero. On the 
mountuill!l of Abyasinia, 8(wcrn.1 European Conns and 
801»0 few l'Cpre&entath'C!I of the JX'Culiar florn of tho 
CalK' of Good IrOl1O occur. At the Capo of Good 1I0pe 
a. W!ry few EnropClln slJCCics. belien~d not to IUll'o bem 
introdnced by man, and Oil tho mountains, BOrne few 
repr('8('utath'o ]~llrope(m fonns are found, whieh havo 
not bN-n discowred ill the intertropical parts of Afriro. 
011 the llinul.lAya, amI on the isolnwd mountain-NlIIW'8 
of the peninsu1a of lndill, on th{\ hrights of C.yloll, and 
on th{\ volrorne cones of JQ.1"a, many plants occur, eith('r 
identically tho samo or representing eneh other, and fit 
the 8l11ll0 timo l'CprellCnting plAnts of Emope, not found 
in tho intcrwning hot lowlands. A list of the ~nern 
oolllX'wd Oil the loftier peake of Jal"!l. ra~ a Ilirturo 
of a rollection made on a hill in EurolK'! Rtill more 
striking is tho tact thAt southern Australian foma are 
c1eMly rellre!l('uted by llianta growing on the summits 
of tho mountaina of 13onltW. Some of these Anatro1ia1l 
fonn~, as 1 hear from Dr. Hooker, extend aloll~ the 
hciRllla of OlO peninsula of JUalaeca, and are thinly 
IJ('fttt('red, on tbl' 0110 hand Ol·er India and on tho other 
as fflr north IIiIJapolI. 

On tho southem mountains of Austrolia, Dr .. F. 
Muller has wiI('()\'ercd 1!C\'crol European spedes; other 
slX'Ciee, not iutrodueed by lllftn, Ortnr on the lowlands; 
aucla 10l~ list can be gi\"cu. aa 1 lUll inIonned by Dr. 
I looker, of European genem, fowld in AUiltmlia, bnt 
not in the intenncdiato torrid n'b-tOIll!. In tho admir
able'Introdnction to the I1J.om of New Zcalnnd,' by 
Dr. Hooker, nnniogous ami striking facta are gil'Cll ill 
regard to tllO plants of tbat large island. lienee we IlOO 
that throughout tho world. the plants growing on the 
more lofty mountains, and 011 tho temporato lowlaods 
of the northem aud sootheCll hemisllhercs, are sometimes 
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identic-ally the Mme; bUI th"yare milch oft('n('r spec.i
fi('811y dudinM., though rclntt'(l to CIlCh oth(>r in a llIot't 
remarkable manner. 

This bri(>r abstruet allplit'll to plant.'! alone: 80111(> 
strictlyallftlngoll3 facts {'(mid Ix- given (In thc distribu
tion of t('rr(>Rtrinl flllimais. In marin... Ill'Q(lu('tioruo. 
~imilar (,(\!II.'8 ()('("Ill; a8 an cxampl(', 1 lIlfl)' qllote a 
I'('lIIark by tlHJ higb('~t authority, Prof. Dann, thnt "it 
i~ certainly a wonderful fl\('t that Nc". Zealand should 
haY(' a c1Oi:1Cr re8('mblanee in its CM\.!ItfW'ro to Gl'('ftt 
Britain, its nnti)lOde, than to any olh('r l)8rt of th(' 
world." Sir J. Hicitanbon, al80, speaks of the re
ftllpcarnn('('! on tIle s.horea of New 7..oolallll, 'l'fI8lJlftllia, 
&c., of northern fonnll of 118h. Dr. llooker infonnll 
mo that twelity·lln· speeiCII of Algm are common 10 

New Zealand aUlI to Eul'Op'-', but haxo not be<!n found 
in the int('rnH'(liate tl'Opical8('88. 

It should be ob..ryeo:l th.at the northenl 8j)(!('icII IlUd 
fomls fonnd in tllo lI011thenl po.rts of tho lIOn them hemi
spliel'(', o.ud on the Illouniain-nlllgell of tile intertropical 
regions, are not af{'tic, hut Jx.long to the northern tem
penile WIlt'&. All Ur. n. C. WaOOn h", I'('("ently ('('
marked. "Ill te('('(\jng from polar t01l1lnliJ equatorial 
latitudes, the Alpine or mountain flome ".'811y hceome 
IC8iI and IC8iI o.f{'tic." 1\[all)" of the fonne li\-illg 011 the 
mountains of the warnl('r I'('giOllll of the Nlrth ami in 
the !!Out hem hemisphere Are of doubtful "nlue, being 
mnked by /JOttiO natnmlisUl ftIl lIpCCifically di"tinct, hy 
others lUI nlrietif'B; but 1101110 are <.'ertainly idrmiml, 
and many, though clO9Cly ",lated to northern fonns, 
must be n\llk~ll\!I distinet SI)(!('ics. 

Xow I('t liB IlCC what Jig-lit eRn be thrown on the fore
w>ing fneUl, 011 the belief, supported ftIl it is by II large 
body of grologiml c\"idenoe, that the wholo 'World, or fl 
large part of it, wns during the Glacial period slmlllta-
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n,'OU,I~' Illu('h rold('r than nt p~nt. The (Hol'ial 
peri()(~ lUI 1Uf'tU't1~-d by years, must 111\\"1" ht>en ,-ery 
long; lind when we remember OW'r \I-Imt \"lIst ~llRC'(" 

IIOme nnlumlise<! I)lants and nnimnlslllwc IIpn"fld "'ithin 
a few (,(,lI turi<'l!, this period \lill llln-e Jxo.ell ample for 
any I\mOllnt of migmtion" A8 the rold rollle "lowly on, 
nil the tropiCilr plnllts 1111(1 other prot:!u(, liolls will have 
retrl'llt('(1 frolll both lIides toward.! lh(' eqll1\tor. followed 
in the n'flr by tho temperate Ilf'O(luct ionll, and th('1;C by 
the 8rt' ti(.'; but "itll tho la\t('r we lire not now con· 
('(' rllN!. 'nle tl'Olli..-a1 pllllltil prooohly "uff(' l'e·d much 
exti ll('tion; how Illu ... h 110 011(' ron lilly; I)('rhllp' for
mNly the tropics supported lUI llIany "pc("iPIJ as we see 
at tlil' 1)l'l'8('nt day erollued togetht:'r nt the Cape of 
Good 11 01)(', find in IlRrtiI of temlX'rate Au&mlin... As 
we know thllt mnlly tropical plnnts lind nnimals call 
witililtulld fl, considcrable amount of rold, mllny might 
hnnl ciII."npcd ('Xtenuinatioll during a modrmto full of 
tompemtul'(', more especinll y by c!I(mping iut{) tllf" 
Wlm1l('Sf. ~po t~. fiut tho grent flld to bellr in mind is, 
tha t all t ropieal produt'tionll willllll\·c rruff~'l'('d to a eer· 
ta.iu ('XtCllt. 011 tho otll(~r 11IIn(1, the tClIlp(·mte 1'* 
dll('tioIL'I. IIrtt:'r mif,'Tllting nearer to thl) <"qllllIOI', though 
tw.y will 11II,·e ~II placed under 8011l(>l\"llilt Ilt'\\" ron· 
ditinn/!., will 11IIw 8UR'ered 1('fJ8. And it is ~-'rtllin that 
mlllly tcmjX'rnto plant.., if protcet('(1 from tho inrood.~ 

of competitor$, call withstand a lIllIl'h wllnner climllte 
than their 0\\"11. HCIIC(', it 8l"('1111J to nit:' pO~.$'iLle. 

bt'llring in lIlind that the tropical produ(,tion" wet(' 
in fl, Buffering a-tato and could 110t hn\'o JlI\'8Cnt{'d n 
finn front 1\':'''Iliulit il1tnl<iers. thnt fl, ~r1(1in number of 
thl) more ,·il-'Orollll (lnd dominllnt tcm p('nlto fonnllllli~ht 
hn'-e pcnf"tmt('(1 the 11IIti,-O mnks lind han:· T("ft("iu'd or 
c\'('n ("l'()AA('(1 the <"qll11t{)r. '111e in'·lIlIiOli would, of ('OUJ'8C. 
hll\"(' ~n grc(ltl~' fll'"Ol1 re<l loy lligh land. lind l*rhllps 
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by a dry climate; for Dr. Falconer infonns me that it 
is the damp with the heat of the tropics which is 110 

destnlctive to perennial plants from a temperate cli
IIl[I.te. On the othcr OOnd, the most humid and hottest 
districts will have afforded an asylum to the tropical 
natives. '1'he mountain-ranges north-west of the Hima
laya, Ilnd the long Ii.ne of the Cordillern, lICelli to ruwe 
afforded two great lines of invasion: and it is a striking 
fo.ct,lately communicated to me by Dr. Hookcr, thAt all 
the flowering plantB, about forty-six in number, common 
to 'l'ierm del Fuego and to Europe 8tiIJ exist in North 
America, which must have lain on tho lino of mnrch. 
But I do not doubt that some temperate productiollil 
entered and crossed even the Wwu.md, of tllo tropics at 
the period when the cold was most iuteuse,-when 
arctic forms had migrated sollie tweuty-five degrees 
of latitude from their IULth-e country Ilud covered the 
land at the foot of tlle Pyrenees. At this period of ex
treme cold, I believe loot the climate under tho eqUAtor 
at the le\"elof the sea was about the SlIme with that now 
felt there at the beight of six or flCn:)Il thouSllnd feet. 
During this the coldest period, I ruppo!!O thllt large 
.spo.ces of tlle tropical lowlands were c10tlled willl a 
mingled tropical and tcmpel"11te vegetation, like that 
now growing with strange luxurianoo lit the base of the 
llimalaya, as graphically described by Hooker. 

'l'hllil, El8 1 beliow, a considerable number of plante, a 
few terrestrial animals. and some Illllrine productions, 
migmWd during the Glo.cial period from tho northern 
and !IOuthern tcmpernte zones into the intertropical re
gions, aud !lOme e,'en erossed tIle equator. As the warmth 
returned, the!lO tcmpero.te fonllB would naturally MlCeJ\d 
the higher mountains, being e:<temliJUlted ou the low
lands; those which had not reo.ched the equator, would 
re-migrate northward or southward towards their former 
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00m0l i but the forma, ehiefly northern, which IJAd 
cro.ro the equator, would tra,el gtjll further from their 
homCfJ into the more temperate latitudes ofthe 0ppolite 
hemisphere. Although we wu'e reuon to believe from 
geolOJ:.,oical eridrnce that. the whole body of arelic IlheU. 
underwent 8C8rocly any modilkation during their J<mg 
IOUthcrn mi~tion and re-mif:,"11ltiou northward, the CUll 
may btu-e been '!I'holly different with thoee intruding 
form. "hi"h .. tiled IIltIlU('h'e11 on the intertroJlical 
mountains, find in the IIOUlhern hemi8pllcre. '1'helO 
Ix>ingo Hummnded lJy Btmng'l'l"I will ha,'o had to OOIllj)cte 
with mallY nf'W fonna of life i and it iii Ilrobo.ble UUlt 
.. ll'('ted medificatioll8 ill their@tructure,habit&,alldcon. 
Ititution. will ha,'c Ilrofited them. 11IUB many of theee 
wandcrel'8, though still II\ai1l1y related by inheritance to 
their bn'thnm of the nortrn-nl or IIOUtbern hemU!llhf'1'I'A, 
110111' uist in tilf'ir IIOW bomes Ill! well·mMked ,'arielice 
or nadistinetlJ)XlCiCII. 

11 ia I~ remarkable fact., strongly insisted on by 
Hooker in n'gnru to Alllcrieft, ami by AIph. de C'andolle 
in re~l'd to Austmlill, that Ulftlly more identiNlI plnnte 
and allied fonna have apparently m.igrated from the 
north to the Routh. than in a l'CTel"BE.'d direction. We 
~, however, a few IOUthenl "egctable fonne 011 the 
mountaill8 of Borneo and Ah) .. inia. 1 1Ul!)le'Ct that 
thia prepondcmnt migration from north to BOuth ia due 
to th(l greater ext{'nt of land in the north, aUI\ to tho 
northem fornlll luwing existed in thei~ OWll hom{'8 in 
grt'fttl'r numbers, and IIA,ing COII3C!<J.neutly b('(·u ad· 
''lI.1l('fI(\ tbrongh natural ... Icction and CIOmIK'tition to a 
hi~h"r IItage o(pt'rft-~li'ln or dominating 1)()'!Il!r, UUUl the 
lOuthem fumu. And thll~ wben they becam(l com· 
minglro during the Glneial period, Ille northem (urna 
wero enabled to beat the I ..... ))()'!I'crful 80utlwrn forms. 
Ju~t ill the I8me lllBuner as we ace at the Ill"('«('lIt day, 
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that w'ry mnny EuropeaD productions co,'er the ground 
ill La Pinta, aud ill a le!;SCr degree in Australia, Il.ud 
have to a ('Crtnin extent beaten the natives; when'1lS 
extremely few BOuthem fonns have become llatuN\iiS('d 
in allY I~rt of J~uroJX', t1lough hides, wool, Il.nd other 
objects likely to ClIrry see<la have been largely im· 
ported iuto Europe during' the Inst two or three ('Cn· 
turiee from La Plntll., 11.1111 during the last tllirty or forty 
years from Austmlill. &methiug of the samo kind 
IlIllst hill"(' Ol'Curred on the intertropictlllllounttlillS: no 
doubt before the Glnciill period they were stO(;ked with 
endem ic Alpino forms; but these lun-e Il.lmost every
where largely yielded to tho more dominant fonns, 
generated in tho larger areas lind more efficient work· 
shops of t110 nortIl. In IImny islands the IUltive Ilro
duations are nearly equalle<l or e,'en outllumbere·d by 
thc naturnliscd; tlud if thc natives havc 1I0t OOcn actu
ally ext(!nniMte<l, thei r numbers havc be<!n greatly 
reduced, and this is the first stage towards extinction. 
A 1ll0Ulltnin is nn island on the luud; and the intcr
tropicnl IlIOlintnins before the Glacinl period IllllSt hnve 
been complctely isolated; and I belie\"e that the pro
ductiollS of tllcse is.land!! on Illo land yielded to those 
produced within tho larger arellS of the north, just in 
tho AAnte way as thc productions of real islnlld!! hnve 
cverywhcro lately yiclde<1 to continentAlI fonus, natu
ralised by IIlan's. agency, 

I Illn fllr from supposing \llat till difficulties are r('

mOH'(1 on the ,,-jew here gi\"ell ill n'gard to the mng-a 
and affinities of the allied species whieh live ill the 
northcrt\ and southcnl tcmpernte zones and on the 
mountains of tho intcrtropical n'gions. ,"cry mall~' 
dilli{'\llties remain to be soh'ed. 1 do not pret(!nd to 
iJl(licate the exact lincs and Illenus of migrntiou, or 111('
ronsen why certain species and not others hal'e mignlted; 
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why certain ~l~i('! wn-e iJcen Illodifil_'<l and hll\'o btireu 
roo 10 IlI'W b'TUIIP! of fonns, aud othel'll luwe remained 
unalt('rOO.. We ('fUiIlOt. hope to e.zplaill slIeh facta, 
nntil we can My why 000 sl~iC8 and not IUlother be
oolllMl naturaliicd by Inan'! agt'lley ill a foreign land; 
why olle mn~! t.wioo or thri('6 D.8 far, and is twi<:-e or 
thricc D.8 ooIlIlI\OU, Oil Ruother "pecies wit hin their own 
h OIll('ij. 

I hl\\'e l!Oid tlUit IlUIUY diffienltil'8 re!Ullin to be 801\-ed: 
80mI' of tho m08t rellUlrkHblo are 8lat('d "',itll I«lmirabl(' 
c1t'fl.nll'$1 by Dr. Hooker ill h., botnniral "'orQ 011 dw 
IIlltart'lie region~ Thf'lJ(l ('Il.1I110t be here d.i!K'U$JI.-'d, I 
will only 1liiy that II!I far a8 rt'f.,'IInLi the occnm'U('(l of 
id"ntical @pcck8 Ill. poilltiJ 80 cnonnousiy I"('lIIoto lUI 
Kl''l.'11f']'·11 Land, New Zealand, Rnd FnegiR, J bellen\ 
that. towards the d080 of the Glacial llC'riod, iceootgll, 
ruJ IitlggcEltcd by Lyell, hll,\'6 been largely ooncenl( .. d in 
their dispel'8t'll. nnt the exitltellcc of 1Ii::\'crnl quito 
di~ l illf't Bpeeie~, belonging to genem uclusivdy oonfinoo 
to tho south, at th('!IC alld otli(lr distant pointB of tllO 
IOlIthl'nl hePlisphel'(', is. on Illy thl'ory of d(:~'lIt with 
modi6cation, II far more rellllU'kable C8iIC of difti"luty. 
For IIOme of th('!C specie!! are 10 di.!tillct, tlUit 'lie CtlllPot 
ijllppobO that thero hM been time .. inee the C\lPlPio'Uct.'
Illl'nt of the Glocial period for their migrntioll, and 
for their 8\1~Uent modiflcatioll to the 1l000'ssary 

dl'W'CC. Tho farta seem to me to illdi('ll.te tlUil 1)6-
t'\llilll' aud rer)' dmillet SllOcietl 11II\'e migrnted ill radi 
ating Jin68 rrom BOme common ("('ntre; and I lUll in
d ined to look ill the lIouthenl, 1\.11 in the northenl hemi
sphere, to a rormer illld Wflnn(>r period, Lefol'tl til!' com
lIl('Il!'elllellt or tho Glncinl period, whl'l1 tho lIu tnrctie 
Iflllrl~ now cowrro with ice, supported a highly ]l(ICuliar 
alltl isolated flora. I SIl>ol)E!d that before this flom wna 
utcnninatt-d by the Glacinl epoch, a few rOmlll were 

..... __ .............. __ .~'k ..:harIoiN; Darwll'l ....... 



382 OEOORAPHICAL OlSTIlIBUTIOS. 

widely dispersed to various points or tho aouthern 
hemisphere by oceagjollai means of tMU;tpOrt, and by 
tim aid. as halting·plaees, of e1i~ting and now wllkeu 
islallM, and perhapi:l at tim commencement of tho 
Glacial period, by icebergs. By theae mcaWl, as I be
lieve, tho southern sllOfeS of Amerion, Australia, New 
i'..enllmd havo become slightly tinted by tJ10 SQtne pecu
liar forms of vegetable life. 

Sir C. Lyell in a striking l)fl8SQge has speculated, in 
language almost identical with mine, on the effects of 
b"l\!ilt alternations of climate Oil geographical distri· 
bntion. I beliovo that the world has recently felt ono 
of his great cycles of ehange i and that on this view, 
combined with modification through naturol eeloction, 
a. multitude of facts in the lH1l8Cnt distribution both 
of tho Ilame and of allied forms or lifo can be ex· 
plniued. Tho liring waten may be aaid to have flowed 
during ono short period from 010 nortll and from tho 
solltll, !IIl(1 to luwo CI'OBBCd nt tJlO equator; but to 
ha.vo flowed with greater force from the north so as to 
111"'0 freely inundated the BOuth. As tho tido leaves 
its drift in horizontal linea, tllOUgh rising higher on 
tho shores where tho tido rises highost, BO wu'e the 
Jiling Wl\tcrs left their lil-iug drift on oW' mountain
SUInmita. in a lino gently rising from the aretic low
lands to a great height under tim equator. The .anous 
beillgs thualen. stranded may be oompo.red with IIIWage 
races of man, driven Ull and sun'j\'ing in tho mountain
fnstnc880S of almost every land, which sen'o OJ! a. record, 
full of interest to us, of tho fonnor inhabitallts of tho 
surrounding lowlands. 

lwo mp~ WrkoCh 
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CHAPTER XII. 

OZOOB.6.PB1c.o.LDlITlllllllTIOS-aMI,·"OIfd, 

Distribution of fresb-water production. - On the inhabitant. of 
occnnicillandt-AbeenoeofBatrachillllJlandof tell't'lltrialMam
nmls-On t!Jcrelationof tha inhabitanlS of illnndl 1(1 thOlle of 
thenOlU'Cltmninialld-On ooloni.'iOil from the ncart'llt-.;lur(:e 
with IUllll'quent modification-Summary of the lut and I'lli
IIWtchApten. 

As lakel ami ri\'Or-systems are sepnmted from oo.ch 
other by oorriCnI of lAud, it might ba"o boon thought 
that f.resh-wnter productions would not ban) mnged 
widely within tho Bilme OOWltry, and Q8 tlte BOO it ap
parently n. Btill more impassnble oorrior, that they 
nover would havo extended to distnnt countrie8. But 
tho CUBO is exactly the reverse. Net enly hnvo luany 
frosh-wntor Bpecios, belenging to qnito diflcrOllt clnssos, 
flll ~normous ntllgc, but ullieci spooies prevail in a 
remarkablo manuel' throughout tho world. I well re
member, wllon first collecting in tbo f.resh wnters of 
Brazil, feeling milch surprise at tho similarity of the 
f.rcsll-wa1er insects, shclJ.g, &e., and at the dissimilarity 
of tho surrowl(liug terrestrial beings, eompo.rod with 
those of Britain. 

But this 1)OII'er in fresh-water productions of ranging 
widely, tJlough 80 unexpected. can, I think, in most 
cases be eXlllaincd by their having become fitted, in 
n mnnner highly useful to them, for &hort nnd frequent 
migrations from l)Ond to pond, or from stream to 
stream; and lio.hility to ",-ida dispersal would follow 
from this cupacity WI nu almost neees&l.ry consequence. "ca can hero OOtlBider only a few cases. In l'Cb'l\.rd to 

©Th r f Is r i 
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fish, I bdiovo that the so.me sllcdcs no,'er occur ill 
tho fresh watera of di..itant continents. But 011 tho 
same continent tho species often mUb'C widdy ami 
alnloo l'apriciously; for two ri,'Cr-ilYljtelll8 will 00"0 
somc fish in {'Ommon and IIOme different , A fow facts 
eeem to fa\'our tho l)(lII!Iibility of thpir ()(.UIIional tran. .... 
port by lU'CiclcntAI IUcalls; like that of tho Ihe fbh not 
rarely dropped by whirlwinda in India, and the \itality 
of their om when remo\'cd from the wntN, But I am 
inclined to attribute the dist)Craal of fre,Ja-wnter f6h 
mainly to slight ehanges within the !\'('Cnt period in 
the te,'el of the land, luning cauaecl ri,'era to flow into 
each otupr, Instances, also. could be gi,'en of thill 
hll.\'ill.g occurred during floods, withont ally chango of 
le\'el. We hal'e e\'idenoo in tbo loe811 of tho Hhine of 
oonsidemble elUl.llb'CS of lo\'cl iu the land within a ,'cry 
re<'('llt gcologieul periIXI, und Wllt'li tho 8urfaoo w!l..8 

l){'Opted by exi~ting IlIml II.nd freslHmter sheJJ..s, The 
wido differenoo of tho fish on OIJI)()8ite 8iJ,~s of oon
tinuous mOlUlt'liu-muge8, which from 11.11 early period 
Illlilit hll\,o purted ri\,cr-sYlltems and completely pro
\'e11k'(l their inOllCulation, !lCeme to lead to thill IItIIIIO 

conc\llijiOIl, Will. respect to allic·d fresh·water fish 
ot'curring nt "cry dbtallt points of the world, no doubt 
tllcre nre IUany (1l.IIC8 which CAuuOt at preilCllt. be ex
lllained: but IIOmo fresh-water I1;h belong to \'Cry 
ant'irnt fonns, aud iiI sueh CtUIe8 there willl\ll.,'e been 
ample time for great geographical eh.anges, and con
IIC<)IlC11tJy timo aud mean ... for llluch mign\tiou. In 
the ~'Ond place, salt-water fi ... h can with care be II10wly 
accustomed to lj,'e in freah water; nnd, aoeording to 
YllienciellllCll, there is hnnlly a single group of &bes 
confined e:a:clusil'cly to fresh W'ftter, 110 that wo may 
imagine that a marino member of a fresh-water group 
might !.ra,'el far along tho shOTCI of the 868, aud aubee· 
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qUI'ntly oc'COme modi8ed and adapted to the fresh 
wateflofR distant land. 

Some S]let"i{'fJ of fr1!8h-water sheiL! ha,.o a Yery wide 
runge, and aUi.'<i llpecies, which, on my theory, are de
IlC'enJoo from a common parent and mlilt lun-e Ilroceedcd 
from a sinj:!;le IOUrce, prel'8.il throughoul the world. 
~'heir dbtrihution at first perplexed mo much, IIIl their 
0\'& are not likely to be tmn!pOrted by hiJ"ds, aurl they 
ara inlln."'<iiately killed by &eft lII'8ter, 8.8 are tile Mults. 
I ('(Jull! not c\'en understand how lOme natlll'lliiaed 
llpeci ... 118"0 rapidly lipread througbout the Mmt> 
eountry. nut hra facts. which J tun-e oL.!cn'l.J-and 
no doubt maul' others remain to be ob.:n-ed-throw 
bne li~ht on this subject, Wh ... n a cluck lIudd.·n1l' 
em('~ from a poud ('(ll'ered with dU<'k-wN!d, I IIIIt\'c 
twicellt>('l1 t1K'f1O little lllallliJ ad1wrillg to its bark; Rlld 
it llA8 happened to me, in remo,-ing a little durk
",('('(I from ouo IlqU.o.riUUl to another, that 1 1u\.\'0 qllite 
lInint.c'ntionltlly stocked tho 0110 with fresh,wlller shell.il 
from tho other, nut Il1lother It~ncy ia perllll]l8more 
efrl-{,lIl4ll: I suspellel('d " durk's feet, which lIIight 
I'('preiICnt IhOll6 of II. Linl sleelling in a nalnrnl pond, 
ill an R(IUlIrium, w\wre many 0\'8 of ff'C/I.h-wllter ~helill 

w ... ra !lIIttchillg; and 1 found thllt nnmbera of the u
tl'('ml'ly minute aud jUilt hatehed ahellt <.'I&'II'11'd on the 
rl"l:t, ami dung to thcm 10 firmly that ",ben takl·n out 
or the water they could Dot be ,inned oft', tllollgh at 
R IOme ... hat more a(h'8uced a~ they wou1d ,'oiuntarily 
drop on: Thcee jll:!t illlttched moUUlIC8, tbough aquatic 
in their IlIItllre, survil'ed on the duck's f~t, in damp 
nir, from tweh'o to twcntyhoul"lJ; Rnd in tllil h:llgth of 
timl' n duck or 11Croll might fly II.t IClUIt six or &e,-eu 
illwdred miiell, auel would be snre to alight 011 a lJOOI 
or rindet, if blowll BCfOIJJ eea to II.U O<'«\llio bland or 
to any other d.i,,;tant poinL Sir CharlCi Lydl al:.o . 
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inf'onnl me that a Dytietll bRa bcc.-n canght with all 
Ancyhll (8 freilh·water shell like a IimJlCt) fmn..ly ad· 
hering to it; II.IId a waier·beetle of the 8flme family. 8 

ColpnootCl, once flew on board the' Beagle; when 
fQrty.lhe miles distant from the Ilcal1'Olt land: how 
lIIuch farther it might have flown witli 8 flwourillg gale 
noonoeuntcl1. 

With re6pect to pl8ntll, it Iw long been kn01\l\ what 
enonnotll rangos lnauy freeh·wuter aud cven 11lAl"8h. 
BllCCie8 haw. both o,'er COlltinentll 800 to the most 
remote oceanic island!. ThiB is Btrikingly Bhowu. 8.8 

relUarked by Alph. de Candolle. in large group!! of 
terretltrial I)mntll, which have only a '-cry few aquatic 
membert; for theee latter aeem immediately to acquire. 
as if in coJlsequence.8 very wide rauh<e. 1 think fn,·OUT· 
able melUlI of dispersal explain thil fact. 1 ha"e before 
mentioned tlmt e8rtb ocrosioooUy. though rarely. 8d· 
hcreB in 80me qWUltity to tho feet and beak.! of birds. 
Wading birds, which frequcnt the muddy edges of 
poudd, if suddenly fluBhed. wou.ld be tho most likely to 
lu\\"o muddy foot. Birds of this of(ie.r I Cftn show are 
tho greatest .... 1lllihlrers, and are occasionally found on 
the mOlit. remote and barren island!! in tho open 0!.'e1W; 

tllf'y wonld not be likely to alij:!;ht on the surface of the 
ICtl, 80 tllftt tlm dirt would IIOt be washed off their feet; 
wben making land, tllf'y would be sure to fly to tlwir 
naltll"ftl fre6h·water hawlis. I do !lot believe that 
oolllnillts aM aware how ehnrged tim mud of ponds iI 
witll scedil: llul\'e tried 8C"crol little ullCriments, but 
will here give only the lll08t striking case: 1 took ill 

Febnmry three table-flpoonfuls of llIud from three dif· 
fel'('nt poinlB, benentb watcr. on the edge of a. little 
pond; this mud whcn dry weighed ouly (j~ OWI!X'8; I 
kept it C(wercd up ill Illy study for ail: months, "lUlling 
up alld counting each plnut ILl it b"l'e ..... ; the plntl~ .... ·cre 

i:" ; .... C )mplete ...... o rk of Char1esOarwlll Onlir. 
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O( many kinds, and were alt~tllcr 537 in uumLt-r j 

and yet the vitlcid mud '\II'a8 all cootaioed in a bre&kr...t 
cup! Cooaidering thNe facti, J t.hi..uk it wood ~ aD 

inexplicabLe circWllllt&n/'e if nter-bi.nla did DOt lrant

port the teedII of l're8h·water plante to \-..s1 distaOCt.'8, 

and if OOlIf!e<Jueotly the fRo!;" or titC8ll plante 1I'lUI uot 
,-I':ry great. The Mille t.geD<'y may have oome into 
Illay ..-ith the egg. of lOUle or the amalJur fl'elh'wak'r 
aWR1&1a. 

Other and nnlmo1fD agenci... prol,w,bly M\'e .1,,0 
playro a ,_rt, 1 have stated llult Cresb·wator fI.b e.t 
lOme kinds of IC«ls, though t~y rey.et Ill/my otlK'r 
kinda afler wl,\"ing II\"8l1owro them j even 8mI'll fu!h 
l_lIoW' eeeda of mool':ratc me, 811 o( the yellow nter
lily and PotamogetOlL ilerolll and other birda, ~ntllry 
.fter ('(!ntllry, have gone on <laily d"l'ouring fish; lbey 
then take Hight ami go to other lII1ltefll, or are blown 
ael'o. the lleft ; and we IUn'e IJ('('n thnt eoods retain their 
powcr of gemliuntion, when rojettcd in pcllotl! or ill 
e.lcremcnt, many hOll11l afterwarde. " 'ben 1 III.W thf\ 
great Ilz.e of the 1N'Ii8 o( that fine ~llter-lilYI the 
Xelllmbilwl, and reUlcmben'(1 Alllh. de CaIKIol1e'. ro
marluJ on thill plant, J thought thnt ita dilltributioll 
mUlIt remain quite uluplil"Rblej bul Audubon Itat", 
lllAt he (olwd the teedi of tllO ~t iIOuthem water
lily (probably, lI('(!()"ling toDr.lJookcr, the Kelumbium 
IUk-um) in • heroo' •• tomach; although I do Jl()t know 
the (Ad, yet analogy makee me belie'fe that. ht·ron 
elmg to another pond and gt'tting a bearty meal of 
tl.!h, 1I"ouId probably reject (rom ita fltomat'h • pellet 
t'fmtAining the aeeda or the Nl.'lumbium undi~ted; 
or the aeedII might be drorlJll'd by the Lint lI'hil~t 
( ... ,ling ill young, in the l!&lIle way .. fWl are kno1fD 
... m~timea to be dropped. 

In cc.m&iJcring 1I)N11 Ie'ferai means of diatriLution. 
,2 

____ ..n.. ........ _''-''~f . 
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it should be remembered that when n pond or stream 
iii first fonned, for iJlbto.nce, on a rising ialct, it will be 
unoccupied; and !I single seed or egg will lun 'C fI good 
('hallOO of IJIlccceding. A lthough thero willnlwnys be n 
IItnlggle for life betWC('1l tIle indiyiduals of the spceics, 
11o\\";,,'cr few, nirMdy OC'Cupring any l)Oud, ret ftij the 
number of kinde is small, oompnred with those on the 
Inll(~ tllO competition will )lrooobly be Icss 1IC\'ero 
between aquatic thnn between terrestrinl 8]>ccies j con
scqut'lltly It.Il jntnlCler from tho waters of n foreign 
coulltry, would 111,,"0 n better Chll1100 of seizing on 0. 

pl,\~. than in tho case of terrestrini coionjgts. '\'0 
~hould, aLlo, remember that some, perhaJls IliallY. fresh
water productions nrc low in the acnlo of nature, Ilnd 
that we ha,'o reasoll to belie\'c that 8111'h low beings 
chango or become modified less quickly thall the high; 
find thiB will give longer time than the nH~ragc for tho 
lUigration of the MillO nquatio speciCl!. We IIhould not 
forget the prooolJility of lllany specie8 IUIVing fonnerly 
ronged as continnously as frcsh.water IJrOOuctions ever 
CilIl ronge, ol'er inunense area!!, and ha"ing 8Ilbsequently 
become extinct in intennediate regions. liut the "ide 
distribution of fl'Cflh ·water plants and of the lower 
animals. whether retaining the snme idpntical fonn 
or ill some degree modified, I belicI'e mainly depends 
011 the "ide dispef1lll.1 of their seeds and eggs by animals, 
more especially by fresh'\f8te r birds, which ruwe large 
powers of flight, and naturolly trovel from one to 
another and often distant pieee of water. Natu"" like 
a careful gardener, thUll takes ber seros from a bed of 
a lJOrticular nature, and (lropil them in another e<]uo.lly 
wdl fitted for them. 

0" tM In'Ulhitant~ uf Ocemlic I.land •. -We 1101V 

come to the IMt of the tbroo clu8iC8 of facts, which I 

I~ a W'ork.,) fCharl 1I10n1i.., 
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Iuwo /Je lootcd lUI I)rescnting t ho greatest amouut of 
diffiClilty, on tho ,·iew that aU tho illdh-idUllI .. both of 
tho 8Dmo and of allied species Illwo de8('Cnd('(1 from a 
single I)t\rentj and therefore lnwo all proceeded from a 
common Lirthplo.cc, notwitllilt81ldillg tlult in tho conrso 
of timo they hnvo come to inhabit diatnnt points of tllO 
globe. 1 have nlrcudy stat-ed that I cmmot honestJy 
admit }~orbc8'S view on continental extensions, which, 
if k-gitilllatcly followed out, would leud to tho belief 
that within the recent period 1111 existing isluuds h8\"0 
been lIenrlyorquitejoined t080lOe contineut. 'I'his view 
would remon) many difficulties, but it would not, I 
think, e1vlain all tho facts in regard to iusular I)roduc
tioU& In tho following remarb 1 shall 1I0t confino 
mrlldf to tho mere question of disIJCrslI!; bllt ~h811 
oonsi(ler some other facts, whieh bear 011 tho truth of 
tho two theories of independent erelltion and of deilCCnt 
wit h modifkation. 

Tho spedos of aU kinds wluch inhabit oceanic islands 
are fllw ill !lUUlber compared with thOBO 011 equal con
tinental areas ; Alph, de Candolle ndmits tJlis for plants, 
and \r olluston fo r insecta. If we look to the large 
size alld ,'aried stations of New Zealand, extending" owr 
780 miles of latitude, and compare its flowering plants, 
only 7,j(1 in number, with th08e 01\ all equal area at 
tho Cape of Oood Hope or in AlbtrnLin, wo must, I 
think, admit that something quito illdependently of 
nnydifT(!rcnoo in physical conditioua has ca\15OO 80 great 
II dif1\.>rcnoo in number, E,-en tho unifonu county of 
Cambridge hM 817 plautB, IIml tho littlo isltmd of 
Angle800 7/H. but tI. few ferns and n fow introduced. 
plant~ are illduded ill theso lIumbers, find tho com
I)t\risoll in 80me other respectB is not quito fair, We 
ho.,'o O\'id(!noo that tho barren islaud of ABccnsion 
aboriginally !)()8iJCf!SCd uuder Imlf1l.-dozoll l10wering 
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IJ\ant.t i yet many ham bocomo natumlilled on it, 
tI~ t1"1f'y ha,'o on Xew Zealand and on e,'ery otber 
ooea.nic Wand wilich tan be naml:'d. In St, Helena 
there is reason to belif','o thot the naturalised plauts 
and onimals M.e nee.riyor quite eJ:temlinated wIlIly 
native prodnction& lie who admits the doctrine of 
the cl'(>atiOIl of each 8e1)8mto 81M!<'ies, ",ill ha,'e to 
admit, tbat a sufficient number of' tho beet adaJlted 
plants and animals ba\"o 1I0t been Cl't'flted on ocearue 
islauds; for man has Ullilltelltiollally lltocked tlK'nl (rom 
"ariolUl lIOurces far more fully and JlCrfectly twm Iw 
nature, 

Although ill ()C('ftnie islands the Ilumber of kill(ls 
of inhabitants is ICftllty, the proportion of endemic 
speciOll (i, t. th086 fOlllld llowlK're el86 ill the world) 
ie oftell extn:'lllely large. If we compnre, for iustance, 
the number of tho endemic lillldoOlhel1s in l\flldeirn, or 
of the ell(lmnie birth in the Galapagos Art'hipelag'O, with 
the number found on allY contillf'lnt, nnd then compflre 
the area of tile islillllis with that of the continent, we 
@hall llCe t1mt this iii true. ~'his f,l('t mi~ht luwe ~n 
eJ:lJ(!Cted on Illy tll('Ory, ror, lUI already explaincd, spe
ciOll oecasioually arril'ing after 10llg illten'als in a IlCW 
Dnd isOlated di.ltrict, and Im"ing to compete with new 
aSllOCiatcs. will be eminently liable to modification, and 
will orlen IlrOOlice group!! or modifK'(i de8C('ndJIIlt&. But 
it by no meal\! follows, that, because in an island ncarly 
Illl the speciee of one class are peculiar, tilOllO of auotiK'r 
('laM, or or anothcr IleCtiOll or tho 8Dme class, are pe('u
liar; aud this difference IIl'ClllA to de}X'ml on the lpeciCii 
which do not bocome modifted lUlling immigrated with 
racility ond in a body, 110 that their mutnal relatiOlUl 
ha,l'e not been milch disturbed TlHlA in the GalaJlDgoi 
Islands nearly every land-bird, bllt orny two out of the 
e!e'"en marine birds, are peculinr; and it is obviolls that 
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marine birda could arril'e at dlC:le islands more ~y than 
land-bird&. lknDuda, on the other hand, which lief! at 
about tho lame distance (rom North .America 8.8 the 
G"llll~ hlanda do from South America, and which 
hila 1\ \'ery peculiar llOil, does not JXlMCfI8 one endemio 
l(md bird ; and we know from Ur. J. :U. J OIle8'S ad
mimble account o( BemlUda, OUl.t '-cry many North 
Amcrican birds. during their great annual migrations. 
visit either pcriodically or o('cflBionnlly this i~lalld 
:aradoim does not IJ08i:leSS one peculiar bini. and many 
European and African birds arealmOilt el'ery year blown 
then'. fIB I am informed by Mr. E. \T.llaroourt. So that 
tbeee two islands of Bermuda and l\ladeira h8\'O been 
stocked by birds. which for long agee hare IItruggled 
together in their fOrDler homes, and llln-e beo:»ne mntu
allyadnpte<i to each other; and .... hen eettled iu their 
new homCfl, each kind will hal"O been kellt by 010 others 
to their proper placell and habits, ami will cOIl&e<Jllcntly 
hnye been little liable to modiflcntion. iUadeim, again, 
ill inhabited by a wOlldcrful Ilumber of 1)(,(,lllilir land
IIhells, whel'C1UI 1I0t olle speciCll of &e8-6hell is confined to 
its Bhorel: now, though we do not know how IICa-6heUs 
are diapenMJd, yet we can 800 tllnt their e~ or lnn-re. 
IlCrhal18 attached to lI!!aweed or fI~ting timber, or to 
the foot of ... ;ading-birds. might be tr&.Il$i)()rted fnr more 
eMily tll£ln laoo-llhells, aefOlll three or four lmndred. 
miletl of open IIC8. The different orders of inaee18 in 
Madeira. appareutly Ill'CSCnt analogous faets. 

Oooanic islands nre sometimes deficient ill certain 
classes, and their places are flJlpnrcnlly occupied by 
tho otlter illllflbitanU!; in the GnlaJlagotl Islands reptiles, 
alld in New Zealnnd gigantic winglC88 bin:ls, take the 
pl8.C(' of mammals. In the plants of the Gnlapagos 
lalnnds, Dr. Hooker IIA8 s.hown that tho Prol)()rtional 
IIwnbcrs of the diff~rent orders are ,·ery different from 
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wllat they nre cl8(lll'hcre. Such CIl8CS arc ~Ilerally ac
counted fOI" by the pl1ysicnl conditions of tho isInndl!; 
\)ut tllis c-xplnnatioll seems to me llOt (l. little doubtful. 
:FlICility of immigratioll, I believe,ll11s been Ilt lell.St IlS 
important as the nature of the COJl(litions. 

Man,. remllrkable little facts could be gin~n wiill 
respeet to tho illhabitallts of remoto isltlllds. For 
instance, in certain islands not tenRnted by mallllllals, 
some of the endemic lliants ht\\'o iJroutifuJly hooked 
seeds; yet few relations are more striking tlmn the 
adaptation of hooked seeds for tmnsportal by the wool 
and fUJ' of q'lll.drupeds. ~'his case lJrescllts no difficulty 
on my view, for a hooked seed migllt be tronl':ported to 
all island by !!Omc other meall3; nlld tile ]llllllt then 
becoming slightly m{l(lificd, but still retaining its hooked 
seeds, wonM fonn all endemic species, illl.,·ing as useless 
an nppendllge Il.S lilly rlldimentnry orgtlli,-for instancE', 
ns the shrivolled wings nIldeI' the BolrlrN}d elytm of' 
JUany insulll!' Leet les. AgniH, islands often pOSBCSS trees 
or hushes belonging to orders which e1.sewhere include 
olily herbnceous species; now trees, lUI AllliJ. de Can· 
dolle has shown, gCllernlly Imve, wllatever the cause 
nUly be, C{lnfined ronges. lienoo trees would be little 
likely to reach distunL oceanic islands; nnd an herb
aceous plant, though it would ha,'O 110 chalice of 
successfully eompotiug in stature with !~ fully deve
loped tree, when established on nn island and having 
to compete willi 1lerhaceoue plantJ; alone, migut readily 
gain lin admnillge by growing taller and taller nnd 
overtollping tJlC other pllllltS. If BO, llt'llUral selection 
would often tend to add to the staturo of herbaceous 
llillnte when growing ou an isla1J(~ to whlltever order 
they belonged, and thue comert them fIrst into busllos 
and ultimately into trees. 

With respect to t.lm absence of wbole orders 011 
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occnnio isL:m(13, ]3ory St. Vincent long ngo J'(>lUilrkcd 
that Hatmchiall/! (f%"8, toads, 110\\18) have nover been 
found 011 any of the many islands with which tho grt'Ilt 
occnnll are 8tl1dd<.«1. I have taken pRins to verify tb.ii!: 
aSllCrtion, and 1 ha,·o found it IIlrictly true. ] hayc, 
however, been assured that a frog exists 011 the mOIU!· 
tiling of the great island of New Zcaillud; bnt I suspect 
that thiB eX<'elllion (if tile infomlation 00 correct) lIlar 
00 expl.nincd through gl.ncinl nb'\'lIcy. ThiB b't'nemi 
ab8elll'C of frogs, toods, and Il('WtB 011 80 manyoeronie 
islands cunnot be accounted {or by their phy8ical ('()ll
ditioll8; indeed it eeerns thnt iBlnnds nre peenlinrly well 
fitted for these anilllnls; for frogs IUlve bccn iutrodut'C{\ 
into ::'!fadeiro, the A:r.Ql'(!s, and :MlIllritius, and hnyc 
lllultijllied 80 a8 to btx'Qme a Iluisance. But ns Ih<>sc 
animals and their flJlRwn are known to be immediately 
killed by IICIl-wllter, Oll my ,·iew we can IICC tbnt 
there would be gt"Cat difficulty in their tmllBportnl 
nCr088 tho sell, and thCl'(!forc why they do not exist on 
fllly ocennie islnl\(L But why, on tho theory of erootioll. 
they should lIot hln-o been created there, it would be 
'·ery diflicu1t to e:rplain. 

M.nmmals offer IULolhcr and similar case. I luwo 
enrcfully IICIll'(!hed the oldest voyages, but hmo not 
finillill'{l my seal'(;h; as yet Illfl\·o not found n lIingle 
install('C, free from doubt, of n. terrestrial nlflllllllal 
(excluding domesticated animailJ kellt by the nntin~s) 
inh.abiting fln island situated aOO\·o 300 milcs from a 
('(In{inent or great continental island; alld mAlly isl.nnds 
lIitui\led at a much less distance arc eqWllly OOrl'(!ll. 
Tho Fo.lklnnd lshlllds, which arc inhabited by a wolf
liko fox, ('(Ime nearest to 1111 exception; but this group 
('8nnot be considered a8 oceanic, as it lies on a oollk ('(10-
Df'Cted witb the mnin1and; mOr(l<m!r, icebergs formerly 
brought oouldel'8 to itll westenl shores, and tIle), may 

,3 
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hnyo fomll'rly trnW!portcd fOlCS, as !IO frequcntly now 
i1allpt:.'W! in tho arctic n>gioW!. Yet it cannot be 811Kl 
that Slllan wtlllW will not IIlIppOrt smull 1l1lUnnm!.s, for 
thf'y o«:ur in muny IlRrts of the world on very 
SOlllU islands, if clOIIO to a ('()ntinellt j and !lanlly till 

island elm be nallled on whit'h our Sllloll{>r qUll.dnlped.q 
11I\\"0 I\Ot becomo Illl.tllnllillcd and grcutly multiplied. 
It canllot 00 B8id, 011 the ordinary view of creation, 
tlmt til('rc has not been time for the ('realion of mam· 
flUI]Sj many "olcawc islands are sufficicntly ancicnt, 
as shown by tho stllpcmlolls d('grndntion which tl}('y 
hllxc Buffcred and by tlleir tertiary Btmta: there hn~ 
also been time for the Ilnxluctiou of endemic specie~ 
belonging to other clnS8CB; and on rontinents it is 
thought thnt mammals aJlpcor ami dii!tlppeflr at Il 

quicker mto thnn other nnd lower animaL,. 'Though 
terre~trial mammals do 1I0t oocur on oceanic islands, 
lIerialllu\l1ullll18 do occur on nhn08t o"cry island. Kew 
Zea.hmd l>OSIM'sscS two hnts fonnd nowllCf'O elso in the 
world: Norfolk hillnd, th(l riti Archipeillgo. the Bonin 
hlll.uds, the Caroline aud lfariallnO Archipelagoes. and 
3Jauritills, all pos8Css ti}('ir lX'Cwiar bats. Why, it may 
be asket~ hlUl the supposed cl"CfttiYe foroo produeed 
Lats alld no other mnmnltlls on rcmot(l islllnds? On 
Illy yiew this questioli ("au ensily be answered j for 1\0 

terrestrial mamflUll cali be tmnsported flCl"OM a wide 
st:18CC of IICfI, but bats can Ill' aeross. Bats ha,'e beeu 
IJCeIl waudering by day fllr o,'er the .\t\llnti(" OCClln j 

and two North American Bpecies eitil<!r regnlnrly·oT 
OC(1lsionnlly Yisit 1kmUldn, at the distance of 600 miles 
from thn nminlilud. 1 hear from Mr. '('omes, who hns 
specially stmlie<l this fllmily, that many or tho !!lllIIO 
speeies II/n'e euonno," rnnges. and Br(l found on ('Onti· 
nenu flliel on fllr distant islands. Hence W(l Im\"e onl\" 
to I!\lppoee that such wllndering specieB ha"o been modi. 

t..:.hBde:;;OCllll'M _ ___ _ 
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Oed through Mturnl eeledion in their new homes in 
relation to tJleir 116\\' position, lind we eRn undeniaud 
tho preeelloo of endetn.ic bati! on islands, with the ab
fJenoo of IIll terrestrial mammals. 

nesides tilO ab8cnoo of telTClltrinl rrUlIlilllnla in relll
tion to tIle remot(!ne88 of isllInd ... from continents, thero 
is nl80 a relation, to II certllin extent independent of 
di.;tanee, between tho depth of tIle il(!n il(!pnrnting an 
island from the neighbouring mainland, lind the pre-
1I(!1I00 in both of the SlIme mammiferolla 8peeiel or of 
IIllied Ilwiel in II more or 1e8i! modified ('Omlition_ :i\r r. 
Windaor "EnrlIWl made IIOme striking obeervatiolll 011 

this head in regard to the great Malay Ardupelago. 
which is tm\'Ci'8Cd near Celebes by a space of hp 
ocean; alld this 8pact'o IeIJ8mtcl two widely dititi.net 
mlillunlliian faullfUI.. On eithcr side the islllllcla are 
situated on modemtcly deep 8ubmnrine bonks, nnd the)' 
nre inlUl.bited Ly clO8Cly nllied or idcntital qnndrupe<Li. 
No doubt 8011lO fow anomlllies occur ill this great (lrdu
peillge, and there is much difficulty ill fonning a judg
ment ill !IOmo CiL8('f!: owing to the Ilrooobic natumliAAtion 
of !'ertllill IIlallllllllls through man's llgency; but wo 
IIlmll IOOIl 1111\'0 mueh light thrown on the lUl.turni 
hil;tory of thi.s archipcla"frQ by tho ft(huimble zeal and 
reecRr1'hesof?!rr. WaUtu:e. 1118\·enot8lyetIUl.dtimoto 
follow 111) this enbicet in all other quarteN of the world; 
but as fnr fie llul.\"e gone, the relation genenllly holds 
good. We IlCC llritaiu BCpllmtcd by II. slUlUow dUlunel 
from Europe, Imd the JIlml\mals are tho 8/1.1110 Oil both 
sidC8; we meet with analogous fnets on 111(111), islnnd!l 
BCpnmted by similar channels frolll Alltitmlia. The 
West lndilln lelnnds Iland 011 a deel)1y 8ulunergt'<1 oonk, 
neurly 1000 fnthome in depth, and here we find American 
fonus, but the !]Je<'iell and 0\-1'11 the genem are distinl't 
AA the amount of modi6cation in 1111 00iJCe depends to 
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a certain d~ on the lapse of tim(', and as during 
('hangell of Ic,-el it ill Ob,-jOIlIl that iftlands III-'pamte<1 by 
shnllow chanu('ls are more likcly to hn,-c been eOIl
tinuously ll11jt('d within n f'\'{'('lIt lX'nod to the mnill-
1.0.11(1 than islalllis Ilf'pamted by d('('l)Cr c1I1\111Il'I~ we mn 
lllldf>ri!1and the flt'<Juent rdation iX'tW('(>1l thl' dl'pth of 
the Olea and t1~ dI'~ of affinity of thl' manunaoon 
inhabitants of il!iantls with thoBe of a neighbouring COIl 

till('nl,-an inelt)lli!'l!.ble relation on the ,-jew of indt'
llenilent nct8ofCr('fl.tion. 

All tho foregoing r('marks on tho inhabitants of 
O('Cnuie is.innds,-nam('ly, the fleaJ'('ity of kinds-tho 
ril'hnC88 in endemic fonus in pllrtieulnr da8ll('S or sec
tions of dB8i!ell,-the ahM>noo of wllolo group!<, Ill! of 
Mtnl('hians. amI of terrestrial mammalil notwithstanding 
the pr('BCnee of aerial bau,-the singulnr proportions of 
('('rtuin orders of Jllants.-herOOceolls forms ha"ing been 
u<,w·loped into 11'('('11, &c.,-aecm to me to ncrord better 
with the view of O('('I\sionnl menus of transport lUlYing 
lx>en llU'gl'ly eflici l'nt in the long COIlI"8O of time, tlmn 
with the ,-iew of fill our oceanie islands hadng been 
formerly conll('('ted by oontinuolIslalld with tll6 n('ftr('st 
rontinont; for on this laUer yi{'w tho migration would 
probnbly btu-6 been more eoml)lete; nnd if modifi
cation be admiUNl, nil the fonns of lifo would hS"e 
!Jceu more eqnally modified. in fl('('()rdunoo with the 
])urnmoullt importanco of tho relation of organism to 
orgnuillm. 

r do not ck>ny that there are many and grln-e dilli_ 
('ultieIJ in understanding how Be,-cral of the iuhabitnllt8 
of the mom remote islands, whether still r('lnining the 
IIllme 8~ifie fonn or modified since their flrrh-a~ could 
han~ re8Ched their Pr('8ellt home!!. 13ut the IlroOObility 
of many is,lands having cxisted ail halting-places. of 
which not a wreck now rcmnins, must not he over-
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looked. I will here g iye 0. single instance of one of 
the ('flBCS of difficulty. Almost all oceanic i~lnllds, 

eVC'll the Illost isolale<l and smallest, are inhabited by 
land-shells, generolly by endemic specics, bllt sometimes 
by SJlC<'ies founel eleewherc. Dr. Aug. A. Gould has 
given BC'·crai illtere~tillg CfI8e8 in "-'gard to the land
shells of the islands of the l'fI('ifie. :\'ow it is notoriou9 
that Jand-sbells are \"Cry easily J,:illed by Mit; their 
eF"AA at i(,llSt 8Uf'h as J have tried, sink in /JOO-wnter 
lind Are killed by it. Yct there must be, on my vicw, 
some unknown, but highly eflieicnt meRns for their tmnB
portal. WouJd tl10 jllst-llBkhed young occll8ionnJly 
crawl Oil aud adhere to the fC(!t of birds roosting on tho 
grOlUld, and thus get tmusported? It occurr«l. to 
me that land-shclls, when hybcmating and IUl.\·ing a 
mcmbmnO\l8 diaphragm o,'er tbe mouth of the shell, 
might be flooted in chillks of drifted timber aCrQ88 
Illodemtely wido anllS of tIle !!Ca. And 1 fOlwd that 
stwenll species did in olis stilto withstand uninjured all 
imlll(lrsion in sea-water during ee,'en days: one of thelle 
shells was the lleli.x pOiliatin, and after it had again 
hybenlftted I pnt it in sea-water for twenty days, 
and it pcrfC(!tly reeo"cf(!(l As this spccif's hilS a 
tlliek calcareollil operculum,1 remO"cd it, and when it 
had formed R lIew membnlllous oue, I immersed it for 
fourtCCIl days in sell-wiltCr, lind it rcce"ercd (lnd 
emwl(l(i away: but more experiments are wanted on 
this hcrul 

The WOl!t striking l\IId important fl\Ct for us iii n'gard 
to tbe inhabitants or island!. is their affinity to tbose of 
the Ilearest mainland, without being aetually thc Mme 
species. KlIillerous ill8tances eould be gi"en of this 
fuel. I will gi"e only OIlC, that of tho GIIlaJl8goB 
Arehipelago, situated under tho equator, betwC(!1\ 500 
and 600 miles from tho shores of South America. llero 
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almoet every product of the land ami water bears the 
llllmistakeable Btamp of the Amenc.n COfltinent. 'i'llere 
nrc twentyo&ix land binls, and twellty.fin~ of these are 
rauked by Mr. GouM as distinct 81)('Cies, SII11llOied 10 
luwe been creAted here j yet tho clOll6 affinity of most 
of Ille86 birds to AmeriCtUI 8Jleciee in e'·ery character, 
ill their IUlhits, gestures, !lnd tOiles of \oice, Wil.S mnni
fest. So it is \lith the other animals, IIlld with Ilearly 
nil the 1)lants, lUI shown by J)r. Hooker in his admimble 
memoir on the Flora of this archipelago. '1'he Mtn
rsimt, looking at tho inhabitanta of tllC86 volcanio 
islands in UIO Pacific, distant severnl hundred milC8 
from tilO continent, yet fcell that he i.s standing Oil 

American mnd Why sbould this be 8O? why should 
tho 111OCie8 whieh are suppollCd to ha,·o been created. in 
the Galallll.gos J\.tthipelago, flUd no ..... here ei.lIC, bear 80 
plain a stam)) of amnity to th086 created in America? 
'J'here is nothing in the oonditjOlls of life, in the geo
logicnl IIiItUTO of the islauds, in thcir height or ('umlltc, 
or in the IJrollOrtioll8 in which the 86venli classcs are 
a880Ciated together, which ~mbles cloedy the oou
dition!! of the South American coost: in fact there is 
a considemble dlissllnilarity in all til{'lJ(l respects. On 
tho other hand, there is a coll8idemble drgree of reo 
IICmblnnoo ill tho volcanic nature of tbe 8Oil. in climate, 
height, and Bire of the ialftlld., bctll·('('n the Galapagos 
and Cape de \'~rdo Archipelagos: but what an entire 
nnd nbsolute differenoo in their inlmbitauts! 'l'lle in
hnbitants of the Cape de Verde Ialnnds nre related to 
thoee of Africa, like thoee of the Gnl.lpo.goe to Americn. 
1 belic,·o this gmud fact call receive 110 IIOrt of upla
IlIl.tion on the ordillll.ry view of independent ero.fttioll j 

whereas 011 tllO view here mnilltainoo. it is obvious 
that the Galallll.gos IslauW! wouJd be likely to recein: 
eoloniilta, whether by occasional meallll of tmll8}lOrt or 
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by formerly continuous land, from Amencn; aud the 
Care do Venia Islands from Africa; and that. lIuch 
colouists would be liable to modification i-the prineillie 
of inheritclIlOO ltill betraying their original birthplace. 

:Many Analogous facta cou1d be gil·cn: indeed it is an 
ahD06t universal nile thnt tho endemic productioll8 of 
isJamls nrc related to those of tho IIcarest coutinent, or 
of other ncnr islands. The exceptions arc fcw, and 
m08t of them eUD be explAiue<l Thus the J>lantll of 
liergurlen Land, though standin~ UCftrer to Africa than 
to .. \mcrica, nrc related, and that. ,·cry cI08Cly, 8iJ wo 
know from Dr. llooker's ftC('()lmt., to thOll6 of America: 
but Oil tho view that this island 1Wl8 b«:n tUainly stocked 
by lIC('(is brought with eanh ami !tonel on icebr~ 
drifted by the Ilre,·ailing currents, this allomaly dis
allllC(l1'8. New Zealuud in its endemic Illantll is milch 
more c10ecly relntcd to Amtmlia, tho nearest mainland, 
thilll to any other region: nnd this is wll/\t might have 
Occn (>XllCete<\; but. it iii (1180 plninly rolated to South 
America, whid), although tlle lIext l)(>arcst continent, 
ill IJO (>normous\v remote, thnt tho fnet becom('8 all 
anomaly. 13l1t this difficulty almost. diiIRppcal'tl 011 tile 
,·jew that both New ZealAnd, South America, alld 
Olll('r 80uthenl lands wero long ago )Jnrtially stocked 
from a nearly intennediate thougb distAnt point,llII.mcly 
from the antarctic islands, when they wero c10tW 
\\;th '·egetAtiOIl, before the commencement of the Gla .. 
eial IlCriod. Tho affinity, which, thougll feeble, J IIID 
lIS8ul('(1 by Dr. H ooker is real, ootwC{ln the flom of 
tho SQuth-western corner of Austmlill. nnd of tho Capo 
of Good H ope, is a fnr moro remnrknblo CAse, and is 
at prelJCllt inexplieuble: bllt this nHinity is confined to 
the plnllta, aud wiU, I do not doubt, be BOme day ex
plaine<1. 

'fho law which eauscs the inhabitants of an archi .. 
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pe1a~ thollgh B)~i6cally di~liW"t, to be c101K'ly allied 
to thOl!C of tb(\ llf'6rellt colltilll'llt, wo IOnletilllC8 see 
di$lllayed 011 a small lJ('8.1(', yet in a lII08t interesting 
mnnner, within the limits of the Mille ftrehipelftgo. 
'1'hll8 tho fJ(lH'ml islands of till' Gnu1I)flg'ClII Archipelago 
are tenanted, as: 1 luwo elsewhere ~hown, in a quito 
mnn'('IlOIlS mnnner, by "ery eI06Cly ",In ted species; 
80 that tho inhabitants of each lIf!pRTllte llllalld, ulOugh 
m06tly dilltiuet. are related ill all illcolllJlflmbly cloaer 
d~1'C(' to each other than to the inhabitants of flny 
oUK'r IJan of the world. And this: is jll.:it what might 
havt' been expectro on my "icw, for t.he islands arc 
sitURted 10 near cach o11l('r that lhl'y would .lm08t 
oertainly n'CC'im immib"f'ftnts (rom the IIIIlIIe ori~nal 
1J01lJ"C(', Or from each other, nut this diAAimi!arity 
ootwC('n 'the endemic inhabitants of tito islands mny 
be 1l8l'd lUI tUI argument ngainl!t Illy ,-it'""; for it may 
be 88kL'<I, how h88 it hllHlClle<i ill tilo 80wml i/l1nnds: 
silllnh.'d within aight of each other, hnving the 8flme 
geologirol natllre, tile 8Pme height, climate, ,\:e" tbat 
mallY of tho immigrants should hare been dilTerelltly 
Illodifled, though ollly in a Imall deh"f'l't', Thlll long 
alll)('ftrro to me a great difficulty: bllt it arises i.n 
chief !Jan from the deeply«ated elTOr of considering: 
tho phy&ical conditioIUI of " country lUI tllC m08t 00· 
IlOrtant Cor it;! inhabitants; wherenll it cannot, 1 tllink, 
be diiOllUted that tho nature of tho other inlutbitnnts, 
with whieh each has: to colllllCte, is at least Ill! im llOr
tant , and generally a far more illlJlOrtnnt element of 
SIH'CC8!!. Now if we look to tl1080 inlmbitnnl.$ of the 
GnwJltlgtJ8 Archipelago which are found in other ])fIrts 
of tho world (laying 011 olle side for the moment the 
endemic species. which canuot be hero filirly included, 
lUI we are oonsid~rillg how they have come to be modi
fied anoo their arr1nll), we find. a oon!!iderable amount 
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of (lilTel'Cnoo in tho 8(l,"eml islands. 'lllis differenoo 
might ind~ hoso ~n expected on tho view of the 
islllu(ilt lun-ing been stocked by occasional mcnus of 
tnmsport---o. ~, for instanco, of ono Illnnt luwing 
beeu brought to oue i.J:llnnd, and that of another pluut 
to anoth{'r island. Hence when in fonner times an 
inun.igrant acttled on ullY ono or more of tbe islunds, or 
when it subsequently a:pl'Cftd from one island to another, 
it "'ould undoubtedly be expcl8I~d to dilTerent conditioll8 
of lifo in the dilTerent iositmds, for it would ha\"o to 
compete with difl"t'rent sots of organis1lls: a 11lunt. for 
instum.-c, would find tho best-fitted ground more per
fectly OCCll11ied by di..,tinct Illallts in ono islnnd than 
in another, and it would be expoeed to the attacks of 
IIOmewhat different euemies. If thell it mried, lI/1turni 
selection would prooobly fjwour differcnt mrioties in 
tho differcut islnnds. Somo species, howo"er, migllt 
spread find yet retain tho l!C\lllO character throughout 
tho group, just lUI wo 800 on continents IIOmo species 
sprNlding widely awl rcmaining the same. 

'l'he reully surprising f,lot ill this cage of tho Ga!a
P"b'08 Archipelago. and in Il lesser degree ill SOIIle 

analogous in.:;lnnoos, is that tho new specica: fonned in 
tho IJ('pnratei:Jal\(ls Im\'O 1I0t quickly sprcad to the other 
islamls. But the isl,lnds, though in sight of each other, 
lIre IJ('ponlted by deep arms of the sea, in lIIost eases 
wider thun tho Dritish Channel, nud there is 110 reasoli 
to suppose that they ha\"e at auy fonner period Ueeu 
continuously united. The Cllrnmta of the Ben are rapid 
aud sweep across tho arch.ipclago. and gales or "iud 
are extroonlirmrily rare; 110 that the islalldIJ are fnr 
more effectually scpnrated from each other thou they 
appear to be on a IOnp. Ne"erlhc!ell8 110 good mau)' 
spec iI's, both those found ill other parts of the world 
Ilnd thOllO confined to the archipelago, are commOIi to 
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the severnl islands, and we llIay infer from certain fueh 
that thell6 have IlrQoobly spread from !lOme oue island 
to t]le others. But we often take, I think, an eFro. 
llcons ,·jew of the )lrQoobility of closely allied species 
iIwadillg eacll other's territory, when put into free 
intercommunication. U Ildoubtc<lly if oue speeies has 
any admlltage whatever over another. it will ill a 
very brief lillie wholly or in part 8uPl,lalit it; but if 
both are equally well fitied for their own place!l ill 
Mtura, both probably will hold their own places and 
keep separate for alwOflt any length of time. Being 
familiar ..... ith tlle fact that many species, naturalised 
through wan's agency, ha.ve spread ..... ith astonishing 
rapidity over new countries. we are apt to infer that 
lDost species would thllS spread; but we should remem
ber that the forma which becowe lllIturalised. ill ne ..... 
countriCII are not generally clOllCly allied to the aboriginal 
inhabitants, but ilr6 very distinct species, belonging ill a 
large proportion of cases, as shown loy AII'lL de Candolle. 
to distinct genem. In the Galapagos Archipelago. many 
evell of the birds, though so well adal,ted for flying 
from island to island. are distinct 011 eacll; thus there 
are throo closely-allied species of mocking-thrush. each 
confined to ihl own island. Now let us suppose the 
mocking-thrush of Chatham Island to be blo ..... n to 
Charles lBland. which has its own mocking-thrush: why 
should it 811cceed in Clltablisllillg itself there? We may 
safely infer that Charles Island is well stocked with its 
0\\11 sJlooies, for anllually more eggs are laid theN 
than cun poeaibly be reared; and we may infer that tho 
mocking-thrush peculiar to Charles Island is at least Il.!I 

weU fitted for its homo as i.i the spociet; peculiar to 
Chatham Island. Sir C. Lyell and Mr. Wollaston ha,·e 
communicated to me a remarkable fact bearing 011 this 
Bubjoc1.; lllImely, that Madeira and the adjohling islet of 
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Porto Snnto posse88 many distinct but reprceentath'e 
Il\nd~hcHs, 80me of wllich Ih'e in cffi\·ice8 of stone; nnd 
although largo quantities of stone are annually trans
ported from Porio Santo to Madeira, yet tllis latter 
island 11M not become colonised by tho l'orto Santo 
species: nm"ertbelel!8 both islands run-e been colonised 
by lOme European land-shell!!, which 110 doubt lIad lOme 
adnlUtage over tho indigenous S]lCCies. }~roUl tbese 
oon~ider(ltions 1 think we need not greatly man"el at 
the clldemio aud rcprosentative species, which inllll.bit 
tho soveroi islands of tho Galapagos Archipeillgo, 1I0t 
having unh"ersnlly 8Jlrood from island to island. In 
many other instanCCll, flIl in tllo so\'erol dkllricts of the 
sarno continent, Pl'e-OC<!upfttjon 11M 11roba.My played an 
important 1)8rl in chocking tho commillgling of 8pocies 
unde r the same conditions of life. 'rhns, the 8OUth-e1lSt 
aud lOuth-west corners of Australia haye nearly the 
same JliJyaical conditions, and are united by continuOIlS 
land, yet they arc inhabite<l by a mst Dumber of dilltinct 
nUlmllll1!.s. birds, and Jllani& 

The principle which d('ierminell the genorol character 
of the fauna and lIoro or ocearuc islands, namelv, that 
the inhabitant8, when not identically the sallie, ;-et are 
Jllainly related to the inhabitants of that region wllence 
colouiolts could mOBt readily huye been derivcd,-tho 
colonists M\"ing been subsequently modified Rud Letter 
fittcd to tllcir new homcs,-is of tim wit\('st appiictl
tion thronghout natul"('_ 'Ve f!OO this on e'-cry moun
tain, ill e,"ery lake and mal'1lh. For Ailline 8pecies, 
exeept ing in 80 fa r 811 the llame forms, ehie/ly of Illant8, 
I\$\'e spread 'widely tllrollgllout the world durillg the 
roccnt GlocW epoch, are related to thoee or the sur
rounding lowlands i-thus wo run-e in South America, 
Alpino humming-birds, Alpine rodents, Alpine Illants, 
l~('., all of strictly AlIIe rican fonns, and it is obl'ioWJ 
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that a mountain, all it becamc slowly ullhen"e<~ wouM 
naturally bo colonised from the Aurrounding lowlands. 
So it ~ with the inhnlJilant;j of lakell aud marshes, 
excepting in 80 far as weat facility of tmnllport has 
gi"en the IllUllO ~llera l fonlll! to the wbole world. 'Va 
see this some prindple ill the blind animale inhabiting 
tho elwell of America and of J~urope. Other /lllalogolls 
facts could bo given. And it will, I belien .. , be \lni
H!rso.lly fOtUld to be true, that where\'er in two "'giOIlS, 
let them be c,'er 80 distant, In/my cloecly allied or re
pre!lCutati,'o specics Ottur, there will Likc\\ise be found 
aorne identical spe<'ies, showing, in accordnnoo with tJIO 
foregoing "iow, thnt at ROme fonner period there hns 
been illtercommunicatioll or migration betwccn tbe two 
regioll8. _\lId whcre\'er lIlany closelyoellied !<Jlecics 
occur, there will be fOlmd mauy fonns which !IOmo 
unturalists nmk a8 distinct species, and 80IJIC fill "aric
tics; these doubtfnl fOrmll sholliug us the steps ill the 
llwcessofmodifieatiou. 

This ",'"tion between the power and extent ofmigm
lion of a IpeciCl', dther at the Iln>8(!nt tillle or at some 
fonner period uuder diffe",llt pll)'ilical coll(litiolls, and 
the existence at remote llOintil of the world or other 
species aLLie<1 to it, ~ aho\\'1\ ill another nnd more 
general \my. Mr. Gould r(!markcd to me long ago, that 
in those gcnera of birdi! which range over the world, 
IIlAny or the IIJlCCies ha\'(~ "I'ry wide mn~ I can 
hardly doubt tllht thi:! mle is gcnemlly tnll', though it 
would be difficult to pr(ll'C it. ..lmongst IIIlllllumls, we 
lICe it strikingly displayed ill Blltll, and in a leeeer degree 
in the l·'clidro o.lId Cilnidro. We 800 it, if we comporo 
tho distribution of bntterOice and beetles. So it ill with 
most fresh-water productions, in whieh SO ul/my b"l'uem 
nmge m'er tho world. and many indi"idUIII species ha,-c 
enonnoUli mllgetl. I t ~ not IIlcant thnt ill world-
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ranging gt'nCl'll all the EIJeCiee ha,"c a widc range, or 
c,"en that they lItH-e on lUI a~,a,. a wide range; but 
only that BOrne of the spe<:ies range \"('ry widely; for the 
facility with which widely.mnging spedes vary and gi\"e 
rise to !lew fonns will largely detenniue their a,"erngc 
mnr,'('" .For instance, two mriOlics of the SIIlllespeciea 
inhabit Amerieo. and Europe, nnd tile spooiea thus has 
nn immense mnge; but, if tho ,"ariatiOIl IU1(1 bocn a little 
grcnt{'r, tho two mrieties would hmo beell mnked fI8 dis
tinct 8]>ooiea. and tile 00111111011 rouge would ha,-e been 
greatly reduocd. Still less i3 it m("8nt, that a "IJeCies 
whidl al)pn~ntly has the CRIJQCity of eMlillillg harriel'll 
and rtluging widely, as in the ease of certain powerfully. 
winged birds, will necessarily rnn~ widely; for wo 
should u(',"er forget that to mnge wid,·ly illllJlies 1I0t 

only tho po""er of cl'06Sing harriers, but the more un
portant power of beiug victorious ill distant lands in 
the BtnL.I'gle for life with foreign l\~inte8" Bnt 
on tho ,"iow of nil the 81JeCies of a genus h!i\"ing de· 
df'iIeendf'd from a single parent, tllougl! now distributed 
to the moo remoto points of tho wor1(~ we oug-ht to 
find, nnd I belie'"o a.a a generni nllo we do fiud, that 
lOme at lOO8t of the BIJeCil'tl mllgc n .. ry \lidely; for it is 
nt!(!('S88ry tllftt the wunodified parent should range 
widely, undergoing modification during ita dilfu~ion, and 
should 1)11\00 itsel£ under di-rel"8O oollditions favoumble 
for the ooll'"ersion of ita olfsJlring, firstly into 00\\" nrie-
lice 1111(1 ult.imately Ulto newl!l«iel!. 

111 (.'onsiderillg t.he wide distribution of cer1liin genera, 
we should benr in mind that some llro extremely ancient, 
aud must have bml\ched olf from n common parent 
at n remote epoch; so tllftt in 8u('h CtUlCS there will 
11ft\"c been ample time for great dililfttai lind geographical 
changes and for acci{lenia or tmn..~I)(lrt; aud 001ll!C-" 

quently for the migration of some of tho species into all 
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quo.rters of the world, where they may h{we beeome 
slightly modified in relation to their new condition!!. 
'l'here iii, alllO, some reason to believe from geological 
evidence that organisms low in the !!Cale within each 
great cla&!, genemlly change at a slower rote than tile 
higher forms; and eOIlilCqucntly the lower forms will have 
had a better chance of ronging widely ami of still re
taining the BRme specific character, ,]~his fuet, together 
with the seeds and eggs of liallY low forms being very 
minute and better fitted for (list/.mt transportation, )lro
bably accounts for a law which baa long been observed, 
and which has lately been admirobly discUS8Cd by Alph, do 
Candolle in regun! to plants, lIamely. toot the lower any 
grolill of organisms is, the more widely it is 1l1ltto ronge. 

'1'he relatiollll just discussed,-namely, low and slowly
(,hanging organisms ronging more widely tMn the 
high,--60me of tho species of widely.ronging genem 
themeeh·cs runging widely,-orueh foots, us alpine. lacll8-
trine, and marsh PMIlCtions being related (with the 
exeelltioll!! before specified) to thOlle 011 the surrounding 
low lands and dry mnda, though thell6 sUitiolls are so 
different-the very close relation of the distinct species 
which inhabit the ialets of the BRme archilM!lago,-and 
CSIM!CinUy the striking relation of tlle inhabitants of 
each whole archijM!iago or island to those of the nearest 
maillland,--are, J think, lltterly inexplicable 011 tho 
ordinary view of the independent creation of each spe
cic~, but are eXlllicablo on the ,'iew of colonisation 
from the nearest alld readiest source, together with the 
subsequent modification and better adaptation of the 
colonists to their now honlC8. 

Summary of laIt alia pretent C'hapurB.-In these 
chapters 1 he.,'e endeavoured to show, that if wo make 
due allowance for our ignorance of the full effects of all 
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the changes of climate aud of tho IC"el of tho land, 
which ha"e certainly occurred within the recent period, 
and of otlu!r similar ChangeR which may ha,·o occu.rred 
within tho same period; if wo remember how pro
foundly ignonlnt we ace with fellpect to the Illany 
and CUriOIlS mealll! of oecaaiona.1 tranllport,-a subject 
whi"h hall hardly eyer been properly experimcntised 
on; if wo 1>ell.r in mind bow often a llpe<:ics may luwo 
ranged continuously oyer a wido area, and tileli llaye 
become extinct in the intermediate tmeta, I think the 
difficult ies in udiering that all tbo illdi"idnals of the 
i!6mo sJlecica, wberew!T located, haxe dCilCCnded from tho 
wille pnJ"('nta, are not insuperable. And we are led to 
this conclu.sion, which has been arri\"(!<1 lit by many 
natllmli~ts uuder the designation of single centres of 
creation, by lOme general considel'lltion!J, more especially 
from the importanco of oorrieN and from tile annlogical 
di.!!tribntion of Bub-genom, genem, lind r.unilies. 

W itll res]:«t to the distinct IIpecies of the same genus, 
which ou my thoory must ha,'o spread from one parent
BOnl'(!O; if we make the same aUow8.nOOfl 88 before for 
our ignorance, and remember that IOmo fonns of life 
chango most slowly, cnormous periods of timo being 
thnll gl'8nted. for Ul6lr migrntion, I do not think that the 
difficulties are insuperaule; though they often are in 
thi.!! case, and in that of the indi"idunh of tho il8me spe
eietl, extremely grn ,-c. 

M exemplifying the effect.il of climatal changes on 
distribution, I hare nttempted to I!how hOw important 
h88 been tho influenoo of the modem Glacial period, 
wllicll I am fnlly convinced Bimnltanoously afftX!loo tho 
wholo world, or nt leftllt great meridional belts. As 
showing how di,-c.rsified aro the meane of oecasiounl 
transport., 1 hare diacussed at 1101110 little length tho 
meall8 of dispersnl. of fresh-water prodncUonB. 

I"'" (~mr'~t Wnrj ,.,f rl-
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If the difficulti08 be Dot insuperable in admitting 
that in tho long OOUniO o( timo the illdh-iduals of the 
aamo llpeeie.. and likewillO of nllied IIlll'Ci('fl, hayo pro. 
et'C(lod from somo 0110 lIOuroo; then 1 think nll the grand 
leading (acta of geographical (Iistriuution nrc eltplieable 
on tho theory of migration (gcnenilly of the more do
minant fOnnll of life), together with subsequent modifi· 
cation and tllo muitililiootioll of now fonll8. We can 
thul! undorstand the high importrulCO of barriors, whether 
of land or water, which BCpamte Olll" Bel'eral zoological 
and botanicru 11lOlinCC8. We can thtu undcn!tand the 
localisatiun of llUb-genera, genera, and families; and how 
it ilthat under diff'erent latitudes., fur ii\J!tanoo ill $outh 
America. tIle inhabitanu of the 1)Ia.iJIIi and mountains. of 
tho fOre8u, marshes, and de&efU, anl iu 80 mysterious 
a mallner linked together by affinity, and aro likewise 
linked to tho C.ltinct beings which fonnerl), inhauitcd the 
MillO COntinent. nearing in mind that tho llIutual rela· 
tiolls of organism to organism aro of tho Ilighe~t import. 
anee, wo ran 800 why two nretUI having lH.'nrly tho salllO 
l,hJsi .. al conditions should OfWlI be inhabited by Ycry 
different fOnnll of lite; for acronlillg to the 1i:llg1.h or tilllo 
wh.il'h IlM elaplled since new illlmLitttll18 ellwred 0110 
region; aceonling to the nature of tile oommunication 
which allowed certain fenni! and 1101 otbers to ellter, either 
in grrowr or )C>IoICr numbcn; aeoording or not, as tbOllO 
whid\ ent('red Iiappelloo to collle in more or ICSiI direct 
competition with eacb other alld with the aborigines; 
and ncronli~ lUI the immigrants "'ero capable of vary
ing mOM or 10811 rnpidly, there would enSliO in different 
regions, independently of thcir I)hysical conditions, infi· 
11itoly di,·eraified conditioll8 or life,-there wowd be an 
almost endless amount of organic action and roaction,
and 1'10 .howd fwd, 811 wo do liml, iOlIlO groups of beings 
greatly, and IOmo only aligbtly modilied,--«mle de,·c-



101)1><1 in grrot fol'('(', /JOme existing in I!M"'anty numbers
in Iho different gn'8t geographical J,ro\'illce8 of the 
world, 

On th('!;e MIme prinl'iples, we can uuderstand, as J 
Ila\'O cndrlwouJ'(!(1 to show, wily <>cennie i~lallds lllould 
hare few inhnLitant.~ Lut of thr~ Il great number 
should ho endemic or peculiar i /lnd WILY, in f('lntion to 
the m('ang of mif.,'TfIlioll, ono gronp of lw>intr\ eVNI within 
the 1II11ll(' dn..~-q, should hll\'o all iIi! II]xlti .... ('ndemic, aurl 
anotlwr /troup IIhOlild h:we all itil I!llN'ics commOn to 
otllt'r quartN'!I of thl' lI'orlel, Wo roll If'oC wh~' whole 
gr'\nll)1 (of o~nillms. 88 batrnchian~ and lelTt'Strinl mam
mal", 1I1l<)Uld be absent from (J('C8uic i"lamu, whil;rt the 
10000t i:lOllIted i"lands IlOISSeSS their own I«uliar lI])OCies of 
nerial mammals or baUl. We ron I!('O ~hy tl)('re I:I.holild 
be lIOllIO rdation hetween the presence of 1Ll1l1l1loal"" ill 
a more or 1('88 modified conditioll, L1ml tho depth of 
tho !l('U l)('tw(lCn an islnnd and tho mainland, "to can 
rlearly fI('{1 why all tho inlmhitalll8 of an lIn:hipclngo, 
though lI]'1c'('ifically distinct 011 the !IC\'ernl i~Jets, should 
be c1oll.-.\)' rdatro to ea.ch other, and likewi.;e be I'(>latOO, 
bllt 1('118 ritlOlCh', to tlll)!;e of tbe noorat oontinNlt or 
otlU'r IOIII"C'C w);('nf'C immigrants I'fU(l Ilrobably df'ri\'ed 
We ('fln ~ why in two areas, howe\'('r di4allt!'rom I'RCh 
other, till're "llould be a correlation, in the 1,n.,,*,II('(' or 
idcntirnl Spe<'ies, or l"arietiee. of doubtful PI)('('i('ll, and of 
di~tillet but representative spe('i~, 

As thll lato Edward Forbes ofl('1\ ingj~tcd, there is a 
IIfriking pamllelism in the lnws of lifu tllroUg hout time 
and sptlee: the laws gorcnling the 8u(,C('flSion of forLlLS in 
past tim('fl being nearly the MillO with those b"OH'rlung 
at tlio Ill'('&('nt tillle 010 diffcren('C!J in diffefCnt areas. 
We 8CC thill ill wany facta. 'l'he 1'1111111'81100 of each 
specie. and group of species ill oontinuo~ in lillie; for 
tho cx~ptioll8 to tbe rule arc /JO few, that Ole), way 

T 
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fairly be attributed to our not ila\'wg as yet disco'l"ered 
ill an intcnnedinte deloot the forms which are therein 
absent, but which occur above ami below: 110 ill space, 
it certainly ill the general rule that tile area illha
bited by 0. single species, or by (L group of species, is 
continU0l18; aud the cxceptions, which aro not rare, 
may, as I have attemllted to show, be accounted for by 
migration lit some fonner period under different con
ditiolls or by occasional lllmU1S of trunsport., lind by the 
spcciea hoving becomeextinet ill the iutermeo:liute tmcta. 
Hoth ill time and space, speciea Rud groups of species 
ho"e their points of maximum doyclopmcnt. Groups of 
spocics. belonging either to 0 certain period of time, or 
to a certain area, are often characteri;;ed by trifling cha
racters in common, as of IIClullture Or colour, In look
ing to tho long: succession of lIges, 118 in now looking to 
distnnt provim,,'eS throughout the world, we liml that 
some orgllnisms differ little, whilst othcrs belongiug to n 
dincrcnt cluss, or to a different order, or oven only to II. 

(lin'cront family of the same order, differ grently. In 
both time and space the lowor members of each class 
genernlly chnllge less than the higller; but there are 
ill both CI'ISC8 marked exceptions to the mIe_ On my 
theory tlle80 I!O\-eml relations throughout time and space 
nrc intelligible; for whether we look to tllO fol"IIU! of life 
which ha"~ changed during l!Uccess.i\-e ages within the 
&lmo qunrtcr of the world, or to those which ha,-e 
chnllgcd ufter ha"iug migrnte<l into distnnt quarters, in 
both cuses tllO forlllS within each clasa hewe been con
lleeted by tho !ID.!II0 boml of ordinnry generation; and 
tho more uenrly uny two fonns nro relnted ill blood, the 
nWl'cr tlloy will geuerally Btand to cneh other in tillie 
and 8Jltlce; in both eo.scs the laws of mrio.tion ho.,'e been 
tlle Slime, nnd modifications hare been necUlllulated by 
the 8O.me power of natural selection. 

© The ComDiete Work of Charles Dar I lin 
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CHAPTER XIII. 

i\[UTUALArrUOLTIJ:$OrOllOASIO IlEIl<(II: llQRI'lI0t.oof: 

ElISUYOLQOY : IlUI)I.llEIiTARVOIl(lA~8. 

Cr.A"""ICIoTIOS, 11:1\)111- ,u1.>omj".II\(! to groUpI-1'I'BlunU I)-.tem
lIu\.,. ."d difficuili"" in dauificali(lII, explained on Ibis theoxy of 
dNOCnt with modification - ClaMi6ot.tio;.n otvarietiOl- J:leacent 
ahnyautedinduo.i6<::atioa-AnalojI:icalorwpti.-echanocte1'8 
- Affinities. It',IIe .... I, complcx Uld ooiatinlt - Extinction 
aJNaloMaod delina groufOl-MOIU'II0I.OUT, bet .. -O/II'O mf1llben 
of 100 _me c ..... bet'«t'Q pro .... of the DIDe indi .. idual_ 
):lIl\l1yo,'OOT.l ...... or,eIplai~ byvariali, .. II<>I. .... JI'e'n~lIing 
at an .r[ylIl;l', and beiDg ioheriud at • IXoITeIIKlIIdiog .~_ 
Il~DI.IIII:!lT .. BT O&(lAS8; their origin uplained - bummary. 

FlIOll the first dawn of life, nll orgnnic beinga nrc found 
to resemble each oUler ill descending degrees, flO that 
they enn be dussed in groups under groups. 'J'Jtis clnssi. 
ficatiou ill evidently not nrbitrory like the grouping of 
the stars in collstellntioll& '1'he existenoo of groups 
would Jun-e been of simple signification, if OIlO group had 
been (,xc1uaively fitted to in1lftiJit tllO lIlnd, and another 
the water; one to feed on Jlc.;h, another on yegetable 
matter, and 110 on; but the case is widely different in 
nature; for it is notorious how commonly members of 
OVeD tile Mme sub-group 1111"0 dificrcnt habits. I n 
Ollf IK'OOnd t\lld fourth chaptcnl, 011 r ariatioll Rnd 011 

Natuml Selection, I bave attempted to show tlwt it iii 
tho widely nmging, the Illllch difl'used and COUlmou, that 
iii tho domiu!lut species belonging to tho larger genc:m, 
which mry 111061. The ,"arietics, or incipient species, 
thllil Ilroduced ultimately become ooll\'ert.OO, as I belicl'e, 
into uow and (listrnct species; and these, on the principle 
of inheritance, teud to produoo other Dew il.nd dom.i.nant 
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BTI<!ci,'S. Consequently the groUJl8 whicJl nre now large, 
8mi which &'('uerally illelude many dominant species, 
tend to go on increasing indefinitely in si7A!. I further 
8ttC'lIlpted to ~how that from the mryillg d<.~ndrlllt.s of 
ench 8peeie~ trying 10 occupy liS IIInllY nnd (18 different 
Illnces liS 1Xlt;.~ib1o in the €('(Juomy of nnture, there is 0. 

conslant t endency ill their characters to diverge. TlLis 
conrlusiolllrll8 supported by looking ill the grent diversity 
of tile forlllS of lifo which, in any small llreR, come into 
tllo closest compelition, and by looking to ccrtnin facts 
iUnlllurillisnlion. 

J Il!tempted abo to show thllt there is II OOD!!tant 
tcndency ill Iho .forms which lire increft8ing ill number 
alld diverging ill character, to sUJlJllant and extcnninnle 
tho lC8i! dil'orgent, the less iW]!TO\'c<I, 8nd )lre<.'Cding 
form'S. I requCtlt the reader to tUn! to tho diagraw 
illutitmting the 3('tiOIl, as fonncrly oxplninc<l, of these 
scl'emi JlrinciJliClj; and he will sec thnt tho ineYitable 
re~ult i~ thnt the Illodified descemilmts proeot'<liug from 
ono progenitor bct..'Ome broken lip into gTOupS subordi
nate to groups. I n the diagram ench IMler 011 tho 
uppermost lillo lIlay represcnt a genus including scyeral 
speeies; and nil the genera on ihis line fonll together 
ono cl8S8., for all Jla\'e descended from one ancient 
but unseen parent, snd, consequently, 1181·0 inherited 
something in common. But the three ~-ellcra ou tile 
left hand hn\'(!, 011 this same princillle, Illueh in <.-'Ommon, 
and form a Hub-fnmily, dititinct from that including the 
Jlext two gCII('m 011 the right hand, which diverged from 
a ('()mmell parent at the fift h stnge of descent. These 
five gellCm hnl'e also much, though Jell8, in commOn; 
and they form a flllllily dist inct from that including 
tho three genera still further to tile right hand, which 
di"ergcd a t a sti ll earlier period. Anti nil thc!IO genera, 
descended from (A), form an order distinet from tIle 
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genem dCl:lC'('ndcd from (1). So that wo here haH~ many 
spcciCiJ dCfJC(!ndcd (rom a siugle progenitor grouped into 
genera j and tho gencra are include<! ill, or subordinate to, 
lJUb-f(lmilif!8, families, Bud orders. fill united intoolle class. 
Thus, tho grand fllCt ill natural hictory of tho subonli· 
nation of group under group, which, from itll fnmiliarity, 
dOl'!! not always sliflicicntiy strike UiJ, is in m)' judgment 
fullyexpl!\incd. 

N' nlumlista try to arrongo tho species, gcncrn, and 
familiOil in each c1f1!i8, on what it!: called tho Nntuml 
System. liut what is meant by thiiJ Sr!;tem? Some 
8UtJl01"8 look at it merely iii! 8 scheme for IUT6nging to
gether thOlMl Ih°ing objC('u which are moo alike, 8nd fer 
eepnrating thOlMl which are most unlike j or as all IlTlificinl 
meftllB for ellunciating, as brieJly as pOlll;iLlc, general pro
positious,-thnt is, by 0110 sentence to giv~ the chamc
ten oommon, for instance, to all lIliumuals, by anotber 
th080 ('ommon to all carui\'om, by anotl1Cr thOilC <-'Oln 

mOil to the dog-genus, and then by adding a single S(!ll

tenl'C, a full doscriptioll is gil'en of each kind of dog. 
'rho ingenuity and utility of this 6y~tt::1U are inrlis]mtable. 
Uut mally natumli:!ls think that 80mething more iii Incant 
by tho Natural System; tlley belie\'o that it reH.'als the 
IJlali of tho Cl'{'ator; but unless it be specified whether 
order in time or 8IIUCe, or what eL.e is meant by the Illan 
of tho Creator, it lleeDlB to me tllat nothing is tllllll added 
to our knowledge. Such expressions WI tllRt fnmous one 
of Linlltl'llS, and which we often moct with in a more or 
loss collcoolo)(i form, that tho characters clo not mllko tho 
genus, but that the genus giveB tho characters, seem to 
imply that solllething more is included in ollr classifica
tion, than more resemblance. 1 beliel'o that solllething 
more is included; and tiUlt propinquity of d~Ilt,-the 
only known cause or the similarity of organic beiugR.
is tho bond, hidden as it is by "nrious d(!gt'CC8 of mooifi-



cation, whieh is partially revealed to us by our elassifi
eatioIUI. 

Let 113 now consider tllo rules followed in classi
fication, and tho <Iimcnlties which nro encountered on 
tho view thnt cinssificntion either gives Mme unknown 
plnn of crentioll, or is simply a scheme for (llluncinwIg 
gencm! propositions and of plncillg together the forms 
most like each other. I t might have bccll thOllght (and 
was in ancient times thought) that thoso pnrIB of the 
stnlCtul'6 which determined tho Il1lbits of Mo, nnd tIm 
general pineo of each being iu the economy of nnturo, 
would be of \'ery high iDlI)()riallee in c1nssificntion. 
Nothing can be more fnlsc. Noollo regards tho extenlftl 
similarity of n IDOlise to a shrew, of a dugong to n whale, 
of n wllftlo to a fish, as of any imporiallce. Theee roscm
blaneCII, thougll 80 intimately connected with the whole 
lifo of tho being. are mnked as merely "adaptive or 
analogical ehamctcrs;" but to tho conaidcmtion of these 
resemblances wo sllllll have to recur. I t may even be 
gi\'on ns a genoml rule, that the leS!! nny pllrt of the 
organioatioll is concerned with sl~ial iUluita, tile more 
important it bocom68 for cJllSiificntion. As (III irudanee: 
Owen, in sJ)Cakiug of the dugong, says, "The genemth'e 
OTgIIllil being th080 which are most remotclyn>lnle<1 to the 
habits and food of an animal, I h(\\'e always regarded 9.B 

affording \'ery c100r indications of ita true at11nities. We 
are least likely in the modifications of these organs to 
mistake n merely adaptive for nn t'l!8Clltifll charncter." 
So with plants, how remarkable it is tliat tlie organs of 
vegetation, on which their whele lifa depends, aro of 
little signifiention, excepting in the first IIII1;n di\'igiolls; 
whereas the organs of reproduction, with tlleir llroduct 
the seed, are of pllrnlllount imJ)()rtanoo ! 

Wa mnst not, therefore, in classifying. tru~t to resem
blances ill pnrt.i of the organlEatioll, howel'or important 
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they mny be for the welfare of the being in relation to 
the outcr world. Pcrhap8 from this CAUse it hus partly 
anscll, that almost all naturolists lay the grent~t stress 
on resemblonces in orgnns of high 'l"italor J)hysiologicnl 
importance. No doubt this violl' of the clR8Sificntory im
por1Jmcc of organs which nre important is generally. but 
by 1i0 monns I\lwny~ InIC. Bllt their importauce for 
clnsaiflcntion, 1 believe, depends 011 their greater con
alancy throughout lnrge group" ofspccice j find thisoon· 
stil llCY depends 011 IJUdl organs having generally been 
8uhjcded to lC88 cillloge in the adaptation of tho species 
to their conditions of life. ']'hnt tho mere physiological 
importanoo of lUi organ does 1I0t determine its clll8Si

ficatory vnluo, is almost shown by tIle ono fn('l, tllnt in 
rulioo groupe, ill which the sarno organ, R8 we hu\'cevery 
reason to suppose, has nearly tIle some physiological 
mille, its ellIS8ificatory "l"alue is widely different. No 
ntl.turnliBt can haye worked at any group without being 
struck with this foot; and it has been most fully ac
knowledged in tho writings of almost (wery au tllor. It 
will 6uffioo to quote the highest authority, HoLert 
13roI111, ",llO in speaking of cert.ftill orgnllB in tllC Pro
tencero, MyB their generic importanoo, " like Ulnt of all 
their parts, not only in this LIIl, lIS 1 a)lprehelld, in 
every natuml family, is very uneqnal, and ill eome cuses 
seems to be clltirely lost." Again in flllother work he 
says, the genem of the Connamcero "differ ill lun;ng 
one or more oyurio., in the c~i;rtcnoo or absenoo of al
bumen, in the imbricate or ,·o.lvulo.r restimtiOIl. Any 
ono of these ehameters Bingly is frequently of more thull 
generic importunce. though here even when all taken 
togetller thoy nppoor insufficient to sepamte Clle!!:li~ from 
Connarua." '1'0 gi"l"O an e::lIllnpl(j nmongst insects, ill 
ono great division of tile llymenoptem, the fl1ltClIlla!, as 
\\'cstwood IlIlS remarked, are most constant in slrudure; 
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in another dh'i>!ion they differ mudl, and the differences 
nrc of quite lJUoordjua'te ,'slue in clllllSifi('atiuli; yet no 
one Ilrobnbly ,Ifill say that tlUl autennm in these two 
dh'i~ions of tho sarno orner are of lIuoqualJlhysiological 
importnn<.'e. Auy number of illlltanCC8 could be gh'en 
of the Hlryiug importance for cl!lssification of tho MUle 
importutlt orgtul within tho same group of heiuS". 

J\gnin, 1100110 will say that nulimcntllry or ntrophied 
organs fU'O of high physiological or villll importlluoo; 
yet, undoubtedly, organs in thia condition aro often of 
high "nlile in c1/l.8Sification. No ono will dispute that 
the rudimclltary teeth ill the upper jaws of young nuui
nan!s, and certain rudimentary bonee of tho leg, are 
highly sen'iccable in e.ilii.biting tho close affinity be
twoen Hurrunnnt8 and Pachydcml8. nobert Brown haa 
strougly ingi:;.ted on the fnet that tiLe rudimentary florets 
aro of tho higllcst importcLIlce in the cI~fication of tho 
G~, 

NLJmerou8 inatance8 coul(1 00 giren of characters 
derin .... 11 from parts which lllUl;t be cousidcl'(.'tl of very 
trifling phrsiological importnnec, but whidl are uniler
sally admitted 118 highly sen"iceablo in tllo ddinition 
of wholo groups, }~or instance, whetller or nut there is 
all open IN'I8SII£'0 from the no:;trils to tho mouth, the 
ollly charnctcr, aooonling to Owen, whil"h ab.iolufdy dis-
tillgui,;hc.l fi,ulC\l and rcptilC8-the in!lcction of the angle 
or tho jaw8 ill Marsupials-tho IIlIUlIler in wli ir,lI the 
wings of inBCCliL are folded-mero colour ill certain 
Algro-mNe Jlubescence on parts of tho flower ill 
f,rro.sses-tho ntltLlI'C of the dermal co\'ering, !\S hair or 
feathcN, in the Vertebrata. If the Ornithorllynchus hnd 
been covered with feathers instead of hair, tllig external 
find trifling chanwtcr would, 1 think, haro been eOIl
sidcn:.o(\ by IIntun\Ii,;18 R8 important aIL aid in deter
mining the d,-"grOO of affinity of Ihia strange ('n-'ature to 
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birds and reptiJce, as an approadl in structure in anyone 
internAl and imrlOrtant organ. 

' I'ho importance. for dil.iilification. ortrifling characters. 
!DRinly depend! on their being correlated with HCycml 
other characters of more or less importAncc. 'l'he "01110 
iu\lccd of nn aggregate of characters i~ ,-cry evi<lcnt in 
lmhlrai lli~tory. Hence, as has OfiCii been renmrke<l, a 
sr>O<'iC$ lIlay depart from its allies ill IlCl'cml chnractcl'8, 
both of high physiological importnlleo and of o.lm06t 
uni\'crsnl prevalence, and yet lom'o U~ in no doubt where 
it should be ranked. Hence, aldo, it liM bocu (ounel, 
that a c1nssiflcutioll founded on ally single dmmeter, 
howcl'cr important 1118t rony hE-, has alway! failed; for 
110 Ilftrt of tho organisation is unin~rsally constant. The 
importance of au aggregate of characters, Cl'eu whell 
nono RIl) important, alone exl)laill.8, 1 think, that saying 
of LinnreuSt tbat tIle cbara(.1.er8 do not gi"e the genus, 
bnt the genus gl"cs the cllll.mciera j for tllis saying 
IKlCms fuundod Oil nn npproointion of lIlulIy trifling poinu 
of resemblance, too slight to be defined. Certojn pluu"', 
odouging to tho ?!lnlpighincere, bear perf~t and de
graded flowers; in the latter, as A. do JUSolieu hus 
remarked, "tbe b>TCfl.ter munbcr oftilo dmrncters proper 
to the speciCOl, to the genus, to the family, to the class, 
diSllppear, and daus laugh at our dflJ:S5ification." But 
when .\IIpicarp8 produced in l~rancc, during 8e"cral 
years, only degrndcd flowers, depurting II() wonderfully 
in a Ilumber of the mOfrt. imp0rW.ut poinill of stnlcture 
from tho proper t)116 of tlle order, y(:t U. Uiebnrd 
snglll·ioliSly saw, as J\IS8ien obicn'cs, that this ~cnus 
should sti ll IJe retained amongst the ]Jnlpighinecrc. 
'l'his cusc seems to me well to illiliitrate tllO spirit with 
whieh ollr c1assifieatioll.S oro soilletimes nocC&;!U"iiy 
foundod. 

Practically when natural.i.stil are at work, thoy do 
T 3 



not trouble thcmsehes about the physiological ,-aluc 
of tile characters which thoy IllIO in defining a group, 
or in allocating any particular flIM.'Cics. If Ul{)Y find 
a charnetcr nearly uniform, and common to a great 
number of fonlls, and not commOn to others, they use 
it 88 ono of higll valuo; if COllllllon to some lesser 
number, thoy use it 88 of suoonlinate n"lluo. This 
principle has been broadly collf(J8sed by some naluralista 
1.0 00 the true one; and by none more clearly than by 
that oxoollent botanist, Aug. St. Hilaire. If ccrtain 
cllllractct"B are always found correlated with others, 
though 110 apparent bond of oollnexioll enn be dis
co\'ered between them, especial yalue is set on them. 
As in most groups of animals, iml)()rtant organs, such as 
tlulllO for propelling the blood, or fOf aerating it, or th060 
for propnf,'I!.ting the moo, are found nearly uniform, ther 
flro cousidcred as highly ser\'iooable in dnsaifieatioll; 
but in some groups of animals all these, the lI\Ost im
])()rtaut ,-ital organs, are found to offer characters of quite 
subordinate \'ahlo. 

We CtlIIIlOO why charn.ctcl1l derivod from tho embryo 
SllOlIld 00 of eqllal iml)()rtanco with lh080 deril'oo from 
t110 adult, for Ollf classifications of OOUI1lO include all 
agee of each species. But it is by 110 means obrious, 
on the onlinary new, why the stmctnre of tbe embryo 
should be more important fOf thi.~ jlurpoec than that of 
the adult, which alone plays ita flul part in the ecoDOmy 
of nature. Yet it has 00e1l strongly urged by those 
greflt nfltllrnlist8, lHilne Edwarus and A~U!t'iz, Illat em. 
bryonic c1mrnctcf8 are the most illll)()rtant of allY ill the 
class.iflcation of animals; and this doctrine has Ycry 
gcncntlly been admitted as lnle. 'l'he samo fuct holds 
good willi flowering planU!, of whidl tho two main divi. 
sions 1181'e been founded on cilarnctefll dcril'l'<l from 
the cmbryo,-on the number amI l106itioll of the em' 
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bryonic leaves or cotyledons, 1\1Id 011 the modo of deve
lopment of the plu1I\ule and rodiclc. In onr diiIClllJllion 
Oil embryology, W6 fJhall soo wby 8Uell characters are 80 

,"alliable, on the ,iew of classification tacitly including 
tho ideaofdCElCent. 

Our c1ll88ificntions are onen plainly influenced by 
cllf~in8 of affinities. Notlling enn be cnsicr than to 
ddlno a number of dmraclcrtl comlllon to all birds j but 
in the cn90 of crnsta~nn!l, auch definition htL!! hitherto 
been found impoeaible. There llre crustaceans at the 
oppClIIito ellds of the !!erie&, which have hardly a cha
meter in common; yet tho species at both ends, from 
being plainly alliod to othors, nnd thcac to olilel"ll, o.nd 
80 onwanls, can be J'{!COgniscd tUllIllcqluyocally bclollging 
to this, and to 110 other claE of tho Articulata. 

Geographical distribution has often been 1I8Cd, though 
perhap:t not'luitc logically, in cllUl:!!ification, more especi
ally in "cry largo groups of c10ecly allied forllls. 'l'cm
minck insist!! on the utility or (ll'en net'e88ity of thi~ 
)lmrtice in ~rtnin groups of birds; and it has been 
followed by IIOI'crol cntomologu.te fUld botaniste. 

}'inally, wilh I'C/Jpecl to the OOIll)lW1lUI'e mlue of thc 
\"Ilrious groupe of species. such lUI oroel'll, 8Ub-ordCrs. 
fnmili es, 8u~familjC8, and genem, tllcy seem to be, at 
ICl18t at present, almost arbitn\ry, Sevcml of tho best 
botallistB, snch lUI Alr. Bcnthnm and oth(lrs, lJnye 
strongly uu;ibtOO 011 their arbitrary ,·aluc. lnstnnCE6 
oo111d be givcn amongst )llsntB and insects, of a group 
of forms, first ranked by pl'flctised nsturolists lUI only s 
geuU!, and then raised to the rank of Ito 8U~liunily or 
flltllily; Ilnd this Jlas been donc, not becnu!IC further 
resenrch has detected important stnlctunil differences, 
nt tlrst ol'ellookcd, but beeause numerous allied !<jX'Cics, 
"ith slightly different gmdes of differcnee, hn\"(l been 
/Jubecquclltly discovered. 
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All tile (orogoillg rul('9 and nids and difficulties in 
c1nasificntion are explained, if 1 do not greatly deceiye 
my.;elf, on the yiew that the naturnl system is fonnded 
on descent with modification; that the charactel'8 which 
naturalists consider na showing tnlO flffinit)' IJctwCi!JI 
nny two Or more species, nrc those wh ieh havo been 
inherited from II common parent, nnd, in so fnT, all true 
elltSSificution is genealogical; that (.'(Immunity of descent 
is tile Ilidden !Joua which naturalists ha\'o bcell un
consciously 9OCking, and not 1I01ll0 unknOWII plan of 
creation, or tho enunciation of gencral propositions, and 
tho mcro lllltting together and separating ohjects more 
or 1et!8l\like. 

But 1 must explain my meaning more flilly. I 
belie"o that tllO arrangemt'lit of tho grolLr~ witllin each 
elasoo, ill dllo subordination alld relation to the oilier 
groupe, llIust be strictly genealogical in order to be 
natuml; hut that the amO!(1lt of difference in the severol 
lm\llchcs or groups, though allied in the SI\lIlO degree ill 

blood to their (.'(ItmnOI! progenitor, Illay differ greatly, 
being duo to the different degrees of modification 
which they havo undergone; and this is expressed 
by tho fonU8 wing rallked nuder different g-ellera. 
f!l.milics, 8eCtioll8, or orders. 'fhe reader will best 
undel'8tand what is moont, if he will take the trouble 
of referring to the diagram in the fourth chapter. We 
will 11111)1>080 the lettel'8 A to L to rel)rescnt allied 
b"t!lIern. which lh'oo during the Silurian epoch, and these 
}l(WO dcS('Cndcd from n species which existc(l at an un
knOll'll anterior l)Criod. Species of throo ofthcsc genera 
(A, F, and 1) havo transmitted modified descendants to 
tho present day, represented hy tlte fiftC(!n gellern (aU to 
Zl.) on tl\o IIp]Jennost horizontal line. Now all these 
modifiod dC8CCndllllts from a single species, lire rellre
BCutC(1 lUI relate<.1 in blood or descent 10 the sallle 
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degree; they may metaphorically be cnlled cousins to 
the SIlme millionth degree; yet they differ ",idely 
aucl ill different degreeJ {rom each other. The {onns 
descended from A, now broken up into two or three 
famili('.,\ (.'()nstituto a distinct order {rom those de
scended from I, ulso broken lip into two fillnil ies. Nor 
can tho existing Sl~ics, descelldod from A, be ranked 
in tho samo genus with tho parent A; or tl\Oso from 
1, with t110 parent r. But tllO existing genus F" mny 
be supposed to IlilYe bren but 81ighlly modified; and 
it will then mnk with tho pnrent-genuB E' ; just ItS 

some (ew still living organic beinb"S belong to Silurian 
genenl. So that the amount or \'aluo of tho differ. 
ene«! betw~n organic beings all related to eoch other 
in tho same degroo in blood, 1mB come to be widely 
different. No\'ertheless their genealogical aN'allge' 
mellt remains strictly true, not only nt the present 
time, but !It each sllccessh'o period of descent. All 
t110 modified descendants from A will ha\'O inherited 
something in COmmon from their common l>nront, as 
will all tiLe d(!HC(!ndants from I; 80 will it be with euch 
subordinato branch of descendalll8, at enell successive 
period. 1f, howo\'cr, we choose to suppose that uny of 
the descendants of A or of I luwe boon 110 much modi. 
fied 88 to h/we more or less completely lost tmccs of 
their lJarentage, in this case, their 1)laces ill a natuml 
cltlSlliiicatiOIl will have been more or less COIll I)ietely lost, 
- as IIOlnotimcs SOOIll8 to }Ia\'e OC<'L1rred with e:li~t ing 
organii;.1Us. All the descendants of the g('UU8 F, along 
i~ whole line of descent, are Blll'jJOSed to ha\'e been 
but littlo lIlodifie<~ and they yet form a singlo 'genus, 
But this genus, though much isolnl.ed, will still GCeLlpr 
its prop<'r intennediate IKlSitioll; for J' originnlly ~nLS 
illumllediatu in chnmcter between A and 1, lind the 
8C\'cml gencra descended from thciIC two ~nera will 
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M\,O inhf'ritec:l to a certain extent their chnrnctet'IJ. 
This natuml nrrongcment is 8ho"'!l, R8 fllr ft8 is (XlIISible 
on paper, ill tbe diagram, but in much too simple a 
milliner. ] r a bmnching diagram hat! 1I0t been used. 
and only the !lRmes of the group!! had been written in 
a linear seril!$, it would have been still II!Sll pOS8ible to 
luwe g'ivclI a natural arrangement ; anti it is notoriollsly 
!lot pOf!8iblo to represent in II. series, 011 a flat surface, 
tho Affinitiea Wllich we discover in Ilature flmongst the 
beings of tho !!arno group. 'l'hu8, 011 the view which I 
hold, tho nntuml system is gencalogicnl in its nrrange. 
m{'llt, like II. pedigree; bllt tho degreee of modification 
which tho dilfenmt groupe li£l.ve undergone, ha,oo to be 
expressed by ranking them under different ao-called 
genera, sub - families, families, sections, orders, and 
da!l!;e!'l. 

it ilia\' be worth while to ilIuBtrntc this view of clnssi
ficntion, . by tnking tIle case of langunges. If we pos
f!(!!<'!ed n perfoct pedigree of mnukind, a geu(,alogical 
nrr'lllg-ement of tho mces ofmnnwould Il.ffonl tho best 
cl~ifiealion of tho various Ill.ngu~"(!8 now spoken 
t1l1'Oughollt t)lO world; and if nil extinct Inut;llages, nnd 
nil inte rmrointo and slowly changing dinlccu, had to 
he inl'ludod, such an arrangement would, 1 think, be 
tbe only poesible one. Yet it might be that lOme .cry 
aneient Innguage had altered little, and had ~i\'en rise 
to {('IV new language;!, whilst others (owing to the 
lI))rending and 8ubeequcnt isolation and Bllltes of civiliSll._ 
lion of the fI('\Oerol ra.ees. descended from a common 
NU'(l) had Illtered much, nnd had gi\'ell rise to mnny new 
IllIlg.lwges nnd dialects. The \'ariou9 degrees of differ
ence in tho Inllg.18gC8 from the Sll.TllO stock, would hn.o 
to be exprctl8e(\ by groups 811oordinnto to groups; but 
tI,e IlroJX'r or Iwen only possible armugemcntwoul(1 still 
be genealogical; and this would be strictly IIntnrol, as 
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it would connect together all languages. extinct and 
modenl. by the cI08CSt affinities, and would gi"e the 
filiation and origin of each tongue. 

In oonfirmnt.ion of thi3 "jew, let \\.8 glance at 
tho classification of varieties, which are belie"cd or 
known to Ilnve desecnded from 0110 spooies. 1'hese 
are grouped under species, with su~vB.rictie8 under 
mrictietl; and with our domestic produdioItS, ~wernl 

other gmdetl of differenoo are requiBite, WI we have 
SOCII with pigeons, Tho origin of the existence of 
groups Sllbonlinate to grollps, is tho Mine with varieties 
WI with species. IUII1ldy, closenetll of deseent with various 
degreea ofmodifieatioll. Nearly the 8I1me ntletl are fol
lowed in cll\Si!ifying ,'arieties. as with species. Authors 
have insisted on the neeessity of clM8ing nlrietietl on a 
natural instead of an arlifl('inl system; we are cau
tioned, for instance, not to clnss two "arictietl of tho 
pino-apple together, merely bocause their fnlit, though 
the Inost important part, hnppens to be nearly identical ; 
no ono puts tlle swedish and common turnips together. 
though the (!!!Culent and tllickened stelllB tire 80 similar. 
Whatever pnrt i8 found to be most constant, is used 
in c1nssing mricties: thus the grrot I~culturist 1'I[ar
shall Bays tho hOnls are "ery UBCful for this purpose 
with catU(', because they are 1et18 l'arinble Lllan the 
IIlmpe or colour of the body, l\:e.; whereas with sheep 
Ule hol'lls aro lUurh ICSII 8er"iooable. because le88 con
IItant, In classing varieties, I apprehend if we had a 
real pedigree, a genealogical classification would be 
uni\'crsnlly preferred; and it has boon nttem)tcd by 
Bome nuthors. For we migllt feel sure, whcther tlleJ'O 
had beeu more or less modification, the prineillic of 
inheritallce would keep tbe forlllS together which were 
allied in the greatest DUmber of l)Qinta. ]u tumbler 
pigeous, tbough IIOme sub-varieti{'8 differ from the others 



421 

in the important cham.cter of luwing a longer beak, yet 
all arc kept together from ha\·ing tho comlUOIl habit 
of tumbling; bllt the short·faced breed hlUl neurly or 
quite lost tliis habit; nevertheless, lI'ithontnny reasonin)Z 
or tllinking 011 the mbject, these tllmble~ nre k('pt in 
tho 8Il.me group, beeause allied in blood and alike in 
some other n!BIK!Cta. If it eould be proved that the 
H ottentot had descended from the Negro, J thillk 110 
would be classed under tIle Negro b"I'OIIP, howe\'er Illuch 
he lIligllt differ in oolvur and otlJ(!r important chura('ters 
from negroes. 

With 8pecies in a state of natnre, overy natnralist hM 
in fACt brought descent into his clll88if\eo.tion; for ho 
includes ill his lowest grade. or that of a species, tile 
two SCJ:esj and how enonnously thC60 80Illetillles differ 
in tho most important eham.cters. is knoll'lI to every 
naturalist: IICI\rcely a single fnet cun be Ilredicnte<1 iii 
common of the males and hermaphrodites of <:emil\ 
cirripcdes, wllell adult, and yet 1\0 one dreRlDs of sepa
mting them. The nntumlist includca lUI one species tllO 
sc\'en,l larval shlges of tile Mme individual, however 
much they Illay differ from each other I\UlI from tho 
adult; lUI ho likewise ineludcs tho IIO-culled alternate 
generations of Stecl1stIup. whieh can olily ill a tedlllicni 
sense be oonsidered 88 tile S81ll0 indi\iduf\.L He in· 
cludes lIlon8te~j ho includOil \·i\rietice, not solely be
callSO they closel), resemble tho parent-fornI, LutbeeaUllC 
they are descended from it. lIe who believCtl that the 
cowslip is descended from tho primrose, or con\·ersely, 
ranks them together (u; a single species, and gil"CS a 
Bingle definition. As soon US three Orchideal1 fonns 
(lfonothalllims, MynllthuiI, and Cnt!I8Ctllm), which had 
pre\'iOuBly been mnked lUI threo distinct gcneru, were 
known to be sometimes llnxiuccd Oil tho 8Il.IIle spike, 
they were immediately included RS a Binglo i!pecics. 
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But it may be asked, what oug!Jt we lodo, if it could I>e 
prowd that olle species of kangaroo bad been produC(!(\, 
by a long course of modification, from a benr? Ought 
we to milk this one species with bears, (lnd what should 
we do with the other species? 'rhe supposition is of 
course prcpoetcrous j and 1 might nnswer by tho ar9/t" 
mcntw)I ad lwmi1!em, atl(lask whnt shouhl be dOM if a 
perfett kangaroo were seen to (,'omo out of Illll womb of 
a LeAr? Aewrding to all lumlogy, it would be !linked 
with bean; lout then assuredly all tho other speeies of 
the kangnl"OO family would ho.\'o 10 be clali.<Cd under 
tho bear gellUS. 'fhe wholo euse is prcpotlterous j for 
whf'ro thero lULl! been close descent in common, tllera 
will certainly be close resemblallC(l or amnity" 

As deecent has uni,"ersally Jxoell used in clll.!<Sing to
gether tho indi\"iduals of the MillO speei0l, though the 
lllllIee (\lid females and larne aro aolllctillll'1I e;o;trcmely 
difl"crcnt j a1l(1 ae it has been llsed in clll&;ing varieties 
which ha\o undergone a certain, and aon\ctimel! a con " 
sidernblo amount of modiflt"ation, may nut tllis 8flllle 
element of deliCcnt hrn-e been uncoll>l(-"iuu~ly uJ!ed in 
grouping 8l'e('ic8 under genem, and gcncm under higher 
group", though ill these casee tho modification hilS been 
greater ill degree, (Iud has taken a longer timo to com
llieto? I belie,"e it lias thus been ullrollsciously used; 
aud ouly thus (!fln I understand the 8C\"eral rules and 
g..ides whieh ha\"e been followed by our best system
Atists. We lun-e no written pedigrees j wu hiU"C to 
make out community of descent by N!8Cmblmw('8 of any 
kind" 'l'h(ll'()fore 11'0 ehoose thoso charactcn IIlliell, iIS 

filrns 110 ean judge, arc tl,o least likely to l!a\'o been 
modifie<1 in reilltion to tho conditions of lifo to wllich 
each SIlC<'iCil hns been rooontIyexposed" Hudimcnhlry 
stnH'lures on this view are as good n8, or even SOIUe

times better thall, other pam of tho orgnni~tiou" W 0 
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enre not how trilling a character may bo-let it be the 
mere iuOootion of the angle of the jaw, the lUanner in 
which all iuSOC't', wiug is folded, whether the akin be 
coyered by hair or feathers-if it Ilre.vail throughout 
many and different 8Jlecia, especially those haYing vcry 
different habits of life, it aMUlUetI high \'alue; for \\'e 
enn acoount for its presenco ill 80 IUallY fonus with such 
ditTerent Imbilil, only by itS! inheritance from a COlllluon 
parent. We may err in this respect ill regard to lriuf!:le 
points of strudllte. bllt when geyeml chartlClers, let 
them be oyer 80 trilling, occur together throughont a 
largo group of beings haying different habits, wo may 
foel a'moo alire, Oil the theory of dOl!C(!nt, that these 
characters ha\"e been inherited from a common anCCilior. 
And we know that such correlated or u~grcgatod chao 
racters haveespcdnl \'aluein clfUI8ificatioli. 

'Ve can understAnd why 0. 8pecies or a group of spe
cies may depa.rt, in Mwcral of its moat important elm· 
rnctoril!tiCll, from its allies, aud yet be safely classcd with 
them, This may be safely done, and is often donc, as 
long Il8 a sufficient number of characters. let them be 
o\'cr 80 unimportant, betrays tho hidden bond of com· 
mnllity of descent. J.lCt two forms havo not n single 
chnrncter in common, yet if these extreme fomls are 
connected together by a chain of inlennMiute groups, 
we may at onco infer their community of descent, and 
11'0 put tllcm all into the some class. As wo find organs 
of high physiologicnl importnuco-thoee whieh aen'o to 
prescn'e life under the m06t (li\"crse conditions of exist· 
ence-are generally the m08t constant., we attach eApe
eial value to thelll; but iftllCS681\.llle Orgnll.9, i ll (llIolher 
group or BOCtioll of a group, nre fotuld to differ much, wo 
at ollce \'aiue them leas ill our classification. " '0 shall 
hereafter, I think, clearly 800 why embryological elm· 
meters are of such high classificlltory importnnce, 
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Googt'fIphical distribution may 80metimes be brought 
usefully into play in classing largo amI widely-distri
butod gencm, because all the species of tho SAine genus, 
inhabiting any distinct and isolated f('~on, haw, in R.ll 
probability dC!fk'Cnclod from the SAmo parent&. 

\Vo eall uudereta.ua.. 011 these viows, the ,-ory im
portant distinction betwoon realllmniti~ and analogical 
or adapth'o ro&!mblanccs. Lamarck first calle<! litten
tion to this distinction, and he has been ably followe<! 
by Uacloay and others. Tho re8CmLlnncc, in the s.lmpe 
of tho body and ill tho fin-liko anterior limbs, between 
the dugonlt, whicll is a pachydermAtous IInimal, and tllO 

whale, and between both these mammals and fishes, is 
anlllogieaL Amongst inS('CtB there are inlllnneroblo in
staneee: tllU8 Linmcus, m.igled by C!l:ternru flilpearon('('!l, 
aetulllly ciR8SO(I nil homopterous inse<:t 88 a moth. We 
sec 80mething of tho lIl1mo kind eren in Ollr domestic 
'-/irietiCII, na in tho thickened stems of tho eommon and 
swedish tumip. 'l'he rescmblance of tho greyhonnd and 
rocehol'8<l is hardly moro fanciful than the nuaJogics 
which haye been drawn by 801110 nuthOT1l betWOOIl ,-cry 
distinct animals. On my view of c1mracteMl twing of 
real importance for clllSSification, only in 90 fnr liS they 
ren"fll dC80Cnt, we can clearly ullderstand why auologi('8} 
or OOal)ti"o character, although of tho utmOst importance 
to the wc1fare of the being, are almost yolucletlll to the 
systematist. :For animals, belonging to two Dlost distillct 
lines of dC8(.'Cnt, may res(Wy become adaptro to similar 
conditions, and thlli! assume a c1086 external resem
bJauro; but such resemblances will not re"cal-will 
nJther tend to collcoal their blood-rtlatiollship to their 
Ilroper lilles of descent. 'Ye can also UndCJljtllnd the 
"Plmrent paradox, that the "cl")' SAme chamcters are 
analogical WhCli one ellIS!! or order is compllred with 
another, but givo true IIffinities when tho mcmbers of 
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the snllle c1t1l!l1 or order are compa.red olle with another: 
tlltls the shape of the body alul fin-like limbe are only 
anaIOb<i('al whell whales are rollll)8fe(1 with fbhe!!, being 
adnptutious in both dllSSCOl for swimming through the 
water; but the sImpe of the body ami fin-like limhi 
scrve nil clmm.cters exhibiiing true nOinity Ix!tweell the 
scw'fI\1 UlClnoors of tho whalo f,unily; for these eeta
('<'IIns agree in 80 many cl.(u'nc:ters, great !lnd smnll, 
thnt we cnnnot doubt thnt thoy han.l inherited their 
generol shape of body and stmctufC of limbs from a 
common am:estor, So it is with fishes. 

As members of distinct clHMC8 ruwe oneil been 
wpted by suceessi"e slight modifications to liI'e under 
nearly Kimilar circumstallCCil,-to inhabit for instanoo 
tho throo elemen~ of land, air, and wa\(lr,-we Ctloll p('r
hall" understand how it is tlmt 8 numerical l)(Indldi:;m 
has Hometim('8 been obscn'ed betwC('n tho sub-groups 
ill di~tillet clnSilC8. A Imturoiist, stnICk by a l)(lnillelism 
of this nnhlre ill suy ono class, by a rbitrnrily ro®ng 
or sinking t ho ,'sluo of tho groupe in other clll88es 
(and all our expe rienco shows that this \'aluation 
hns hitherto been arbitrary), couid ensily extend the 
parallelism over a wide range j amI tll11s the 8C'ptenarr, 
quinary, quak'nmry, and terllnry cl/l8l:lificntiolls have 
})robnblyari';oIl, 

As tho modified descendants of dominant Sl)l!(:ies, 
belonging to the larger genera, tend to inherit the 
Ilihantagc&. wh.icb made the group!! t.o whiell they belong 
largo and their parents dominant, they are nlmo;rt. sure 
to 81lread widely, and to seize 011 more nnd more places ill 
the economy of II(Itnre. Tho \nrger lind more dominant 
groupe thns t{lnd to go 011 incretlSing in si~.e j lind they 
consequently supplallt IIIftny Slllnller lind feebler groups. 
'I'hlls we call account for the fact thnt till organisUls, 
recent and extinct, are iuchlded under tI few great 
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oni"nl. UlM.i(>r still fewer do.sses, and a ll in onc p-eat 
natural ~y~tem. AiJ showillg how few fhe lIi~her groups 
arc in number, and how widely ~prend th(>y Ilre through
out th(> world, tlu.' fnet iiJ striking, tlmt the dis('~)Yery of 

• Austrelin hilS 1I0t added u single in!lN"t h.']onging to u 
new order; and tllllt in tJlO \'cgetnbICl kingdom, as 1 
l(>rlm from nr. ] looker, it hus lidded only two or three 
ordersofsmllll si?e. 

In tllc ehnpt('r on geological B\h.-'('eR~iOIl 1 attclilpted 
to 1>11011', 011 the princillie of ench group lun-ing genemlly 
din·"'."F("! mudl in charnctcr during 111(' long-eontinued 
PlQ('C"i of 1llOtlificution, how it is that th ... more ancient 
fonna of lifo oft('n present characters ill sOllle ~light 
dcgt'\.~ int('nnediate betw~1I e:<isting' gnmpa. A few 
oM und int(>nn(>(linte parent.fomls II/wing ()('('lI.!<ionally 
tmtL~nlitte<1 to the present day dCS('('lIdnn18 but little 
modifi('d. will give to us Ollr so-called 08Culunt or a!x:.r
milt groups. The more o.berrtUlt uny form is, tho 
grcnler I1IUst bIl the number of CQmH~('ting forlllS whieh 
on my fhNTy Il(wo been e:<teMninatl'(l and uUerly lost. 
And wo havc some evidellce of aberrnn t fo,lTlI\& iIRving 
Bu/l'cnxl 8C\'I:!rdy from ext inction, for Ih<,y nrc gene
rall~' TCpresented by extremely few sp<,cirq : Bud such 
sl)('('iee n;j do ~ur are gen<'mlly \'ery di~tillC't from 
('ncb oth<'r, which again iml)li~ extin(' tion. The gcnera 
Ornithorhyu('hus and Lepid08iren, for c:<alllp1<" would 
not IUI\'e ~II ICSlI aberrant had each \)e('n represented 
by ft do:tCli ~pccies instead of hy a single OIlC; hut anch 
richne!iS in speeies, as I find after some in\'cstigntioll, 
d~ not commonly fall to the lot of nbeITftllt gellern. 
We (,Uti, I lilink, IICeO\lut for this flld only by looking 
lit nhcrrnnt forms ItS failing grollll6 conqucrE:!<1 by more 
successful competitors, with a few mcmbers Ilreser,'ed by 
SOIllC lU1II81Ul1 coineidenoo of fa\'oumble <,ireulnsilluces. 

llr. Watcrhouse has remarked that, when a member 
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belonging to ono group of animals exhibits au affinity 
10 a <l"ite distinct groulJ, this nnillity in most cascs is 
gencrnl nnd not special : thus, according to lir. Water
honse, of all H(Xlcnts, the hizcaclm is mOtlt nearly related. 
to Marsupials j but ill the l)()in18 ill which i~ approoches 
this order, its relations are gcncml, and not to ally one 
mlu"l:Iupini species more than to another. As the points 
of fltlluity of tho bizcacllil. to ::\ Inrsupil11s t\ro believed 
to be real and not merely ailalJtirc, they uro due 011 

my thoory to in.licritanCt\ in common. 1'hcrcfore we 
must suppose either that all Hodcnts., including the biz
eacha, branchC!d olI' from some ycry ancient lJal'llulJial, 
which "'''ill lul.\'o hnd a character in !lOme degree inter
mediato with respect to all exi~tillg ).larsupinls; or 
that both Hodcnt8 and Marsupials branched off from a 
common IJI'O',;cnitor, and that both groups IUlYe since 
undergone much modification in di,'crgcnt directions. 
On either "iow we may SU]l]>OSO that the bizcacha hilS 
retnine<I, liy inhcritnncc, moro of tho ehnrncter of ita 
IIn("icnt progenitor than hnvo other Bodcntl!; lind 
therefore it will not be spccially rclated to allY one 
cxistiug ;\lnrsupia1, but indirectly to aU or nearly all 
lLnl'i>llpiais, from haying partially N'taiucd tho dlflractcr 
of their comwon progenitor, or of an early mcmUcr of 
tho groUI" On tho other hand, of all iUarsupials, as 
)Jr. WatcrllOUlIO has remarked, tile phfll;COJomys re
sembles lU~t nearly, not filly ono species. but the 
gencral order of 11oden18. In t his Ctl8e, howc,'cr, it 
may l>e strongly suspected that the I'CS(!mblancc is only 
analogical, owing to the phfisoolomys having become 
ndllptOO to hnuits like those of a Hodent. ~I.'he elder 
Do Candolle hua made nearly similar observll.tions Oil the 
general llaiuro ofilie affinitics of distinct orders of plants. 

011 tho Ilrinciplo of tho lllulti}llicatiol) and grodu.(l.l 
di"crgenco in character of tho sJlcciCil dC8CX'udod from 
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Q. common per('llt, together with their retention by 
inheritauce of !lOme characters in common, we Clln 
undenltaud the cII:l:ellSi,"ely coIllIl)('X and rnJ.intiug 
affinities I..y which aU the members of the Mille family 
or higher group are conlleeted together, }'or the com
mon parent of a wllOle family of Bpec.ies, now broken 
up by extinction into distinct groups and IInb-b'l'OllpS, will 
have tmnllmitted some of its chamctl'1'8, modifioo in 
vilnOllll Will'S and degrees, to all; aud the BC"eral 
~p,,'ci('iI will collJ>eqllently be related 10 eaell other I..y 
circuitous linea of affinity of \'ariOll8 lenf:,'1hs (M may be 
seen in tho diagram eo oftcll refcrrro to), IllUuuting up 
thl'Ou~h lUany I'rOOoc'C&!Ol'S. As iL is dillicult to ~how 
till:! blood-rdntiolls,hip between the IIIIIllel'OUS kindred 
of ally tlllcieut and lIoble family, e,'en by the aid of s 
b"t'ncalog'iool tree, snd almost impollljible to do tbis 
willlOlit this aid, we can understand tho extrnordinary 
dillieulty whidl untumwt.'! have e:s:peric!llC<'d in describ
ing, without tho aid of a dingmlll, tho "Un01l8 atHnities 
which thoy perceivo between the Illany lil'ing and ex
tinct lllembent of the sarno great nlltuml dll.l!S. 

Extinction, lUI we htl\'e Beell in tho fourth chapter, 
IIlI..lI play • .'d an important part in defining and widening 
tho int{'r\'RI>! b;:twOCli the se\'crol groups ill cach d!18S. 
"'0 Illlly thlliil RC<.-onnt cI'en for tho distinctnC!!8 of 
whole dn&CS from each otllCr-for illstllncc, of birds 
from all other \'ertebmte animal_by the belief tbat 
many 8nciClit forms of life hal'a bccll utterly lost, 
tlll'Ough which tho early progcllitora of birds w('te 

formt:rly col\nec.tOO with the early progcllitora of the 
other I't.'rtcuroto Cla.ssc8, 'l'hcra hajj boon IC/jj:I entire 
c.xtinctiOIl of the forms of Ijfe which 011('0 COllllccted 
fis!Jct with bntmchians. Thero lilUl lx><'n still Icss in 
iIOmc other cl88lK'8, lUI in that of tho CMlstaoea, for 
here the most wonderfully wI'erse forms arc still tied 
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to~thcr by n long, IJUt brokcn, chaill of affinities. 
J~xtillC"tioll hlUl ouly sepamted groupe: it hos by no 
menns made thclll; for if every fonn wbi('h 11Il.9 C,'cr 
li,'e<l 011 thi", earth were Buddcnly to rcnppoor, tllollgh it 
would be quite impossible to gi"e deflnitioliS by wllieh 
eoeh group ('ollld be Ji,;til1gui~hed fM 1l1 othcr groups, as 
all would ulend together by step .. as fine as those be. 
tWCCII tlie i1ne~t cxisting YarietiN, Ilcl'erthclc88 a lIatuml 
c11l.$Ilii1c'ltioll, or fit least a natural nrrnngem('nt, would be 
l)()I!Sible. We sl.nll see this by tuming to tl.c diagram: 
the kU('NI,.\ 10 L, Illny represent eleven Silurian gencra, 
some of which ham prodnred lnrge gMUl18 of modified 
d(',;c't'JIdIUlUl. E"cn' intermedinte link bNwe('n Ihl.'8e 
clcven gellerfi Rnd' their Ilrimonlial parent, and en'ry 
intenllcdiaw link in earh branch "nd Bub-brand. of 
their d('~ndantl\ IIIny be 8l1JlJlO6ft\ to be still Alive; 
nnd the links to be as fine 1\8 those betwccn the finC'!'t 
nlrietil's, In this case it wonld be quite impos<!iule 10 
gin' any ddlnition oy which the II(Wenl] lIl('mlx-rs of the 
Revcm] groups eQuid bo di~tillgllished from their more 
imm«iillle parents; or these parcnts from tl.eir nneient 
nnd unknown progenitor. Yet the lIntu"11 nrrangement 
in tho diagram would stilliloid good; and, on the llrin
eiple of inheritnnce, all the fonUiI dCi!Cend«i from A, or 
from I. wOllltllHlYe something in common, 1n a tree we 
eRn specify Il.is or that branch, though at the actual 
fork the Iwo unite and blend together. Wo could not, 
RiI I have $(lid, ddine the sc"oral groups; bllt we ('ollid 
pick ont ty!M.'II, or forms, represcllting lIl08t of the eha. 
racters of cneh grollll, whether large or amall, and thus 
gin) " gencl'ltl ideo. of the ynlne of the dilfercuces 
betwecn tllCm. This is what we should be driven to, if 
we were ew~r to succeed in collecting all tho forms 
in aily dase wl.ich have lh'ed throughout all time and 
space. We shall certainly nc,'cr Imecccd ill mnking 
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80 perfect A. collection: ne\"ertJleless, in certain classes, 
we are tending in tlLisdircction; and Uilne Edwards 
haa lately insisted, in an able paper, on 11\6 high import_ 
ance of looking to t)Tl(!8, 1I·llether or not 11"0 can 8e1lW"8te 
alJ(l define tho groupe to which such types belong. 

}~inally, we IJavo seen tlmt natural IICloction, wllich 
result" from the stnlgglc for existencc, fll\(\ which ahu08t 
inol"itably induccs f'xtinction and divergc llcc of chflrncter 
in tllO 1IIallY dellCcndants from ono dominllilt pflt"Cnt
spccies, explains tIlUt great Rnd universal feature ill the 
flffillili('8 of fill orgauic beings, namely, their subordina
tion in group \luder b"lQUP. ' Ve Il.8O tho elclIlcut of 
dc;jCcnt ill eiMSi.ng tho illdi"iduals of both 8Cxes and of 
all agee, although ho."ing fo1l' cho.ro.ctcl"ll ill common, 
under one speciCII; we use descent in classing acknow
ledged vnricti{!8, how(l'w different they llIay 00 from their 
parent; and 1 belie'·e this element of dC8('Cnt i.e tho hid
den bolld of connexion which nahlmlillU! 111\\"0 sought 
IInder the tcrm of the No.turnl System. On tllis idea of 
tho naturnlsystelll being, in SO fllr (\~ it has been pcrfC<'t£!<i, 
geu(I'llogical in it.9 arrnnb-ement, with the grades of diner
enco iJ.I!tWl!il1l the descendants from a common parent, 
exprcsac<l by the tenne genera, fami liee, orders, &(1., we 
ran und(lrstalld the Miles which we are ooUllloeiJed to 
(011011' ill Ollr eia88ification. ,,-e can IIl1d('rstand wby we 
,'nIno ccrtain rescllIblances far more than othcl"ll; why 
wo are lloermitted to use nldimentary and useless orgnns, 
or others of trill ing I)hysiological importance; wby, in 
comparing" ono group with a distinct gronp, wo sllmmarily 
reject nlllliogical or adapth-e cilanleters, nnd yet use th<:~e 
samo eiulrnctcrs witll in tho limits of the fIIt111e group. 
W o can cI(lsrly see hOI,. it is tJlilt 1111 li"ing and cxtinet 
forms can be grouped together in one great system; 
ami how tho IIC\"eml members of each c1ase lite con
nccted together by the most complex nnd radiating 
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linCB of nffinitics. We shall nm'er, probftbly, disen· 
tangle tho illutricable web of affinitie8 hetween tllO 

membef!! of anyone class; bllt when we hfWO a dis
tinct objcet ill view, and do not look to some unknown 
plan of ereation, we Illay hope to mako sure but slow 
proS""'-

ftforpl!oW!J!I,-We have seen that the members of 
tho II/Uno class, independently of their habits of life, 
resemble each other in the geueral ilian of their organ
i.'II.tion. Thill resemblanoo is often expre88e<1 by tho 
term "unity of tHI(';" or by saying that the lI6\'cml 
J:IIU"U and organs in the different spec.iCII of the class 
are homologollll. The whole subject is included Wider 
the generu1 IIRme of Morphology. Thill is the most 
interesting department of natuml hil;tory, and may 
be said to be its very souL What enn be moro euriollS 
than thnt the haud of a mau, form('(1 for groaping, 
that of a 111010 for digging, tho leg of the horse. the 
pOOdlo of tho l)Orpoise, and tho wing of the bat, should 
all be oon!l.ructed 011 the samo pallern, all(l ahou1d 
include tho Mille bonee., in the same relatiYe positiolls? 
Goofrroy SL Hililire hal! insisted strongly on the high 
importanoo of relath'e oonne:J:iOIi in homologous organll: 
the parts may change to alm06t any extent ill fonu and 
size, and yet they 81wa)"II remain oomlCClro together 
in the same oruer. We lle\'er find, for iUfltollee, the 
bonell of the ami and forearm, or of tho thigh and leg, 
transposed. H ence the same IUlnles can be gi\"ell to 
the homologoll8 bolles in widely dilTerent animals. We 
IlOO tho SIImo great law in the oonlltrllctiOIl of the mouths 
of insects: what can be more dilTerent than the ill\
mcnsely long 8jlirai proboscis of Ii sphinx-moth, the 
curioUII folded 0110 of a bee or hng, Rnd tile great jall"8 
of a beetle ?-yet all these organs, IICn'iug for such dif-
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(erent 1'llr)108el, am formed by infinitely numerous modi· 
ticatioll/J of an upper lip, mandibles, and two pairs of 
maxil"c. Aualogou8 Ia""os govern the construction of 
the moutl18 and limbs of Cnlstaceans. So it is with the 
flowel1lofplauts. 

Nothing cnn be more hopeless tllan to attcmpt to 
explain this similarity of pattern in member11 oftbe Mme 
clR88, by util ity or by tho doctrine of final cau8CS. 'The 
hopclcssllclJ8 of the att.emlJt has been cXllreesiy admitted 
b)' Owen ill Ilia most interesting work 011 the' Natnre of 
Limbs.' On the ordinary "iew oCthe indcpendent creation 
ofeacll being, we can onlY!!IlY that 80 iti8;-tllat it has 
/JO JllcMIXI the Creator to construct each animal and plnnt. 

'l'ile C"lllnnation is manifest on the thoory of the 
natuml aelection o( sUcce88ive slight modifications,
each modification being profilAble in fIOme wny to tile 
modified (onn, but often nffooting by correlation of 
growth otller l~ of the organisation. III changes 
of this Ilature, there will be little or 110 tendcMv to 
modify the original pattern, or to trallBpOIIC parta. 'The 
bones of a limb might be shortened and widened to auy 
ext.ent, and bet'Ome gradually enn!lopcd ill thick mcm· 
bruno. flO lUI to serTe lUI a fin; or a webbed (oot might 
ha,-e nil its Lones, or certain bones, Icngtllcned to any 
('''tcnt, ami Ihe membrane eonllooting them increased 
to allY extellt, 80 lUI to Ilene R3 a wing: yet in all this 
groot amount of modification there will be no tendency 
to IIlter the framework of bonce or the relative con· 
IIcxion of the 8eyernl parts. II ""e IUPIKl8e that the 
ancient progenitor, the archetype as it may be called, of 
ull mammnls, hud its limbs constructed 011 the cxisting 
gCllernl pfttwm, (or I1'OOto,-or pllrpoae they sen·cd. we 
l'ml at ollee l)Croci,'e tho plain signification of the homo. 
logous COUlitruetion o( the limbs throughout the whole 
clase. So with the months of insects, we hayO only to 
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8UI)I)()8(l that their common progenitor had an upper lip, 
mundibles, lind two pair of mIlxillre, these ptuu beillg 
perhaJlfI "cry ",imple in fonn; and then naturall!eleetioll 
will account for the infinite di\'cfllity in structufC and 
function of the mouths of iU8C(;ts. Nen'rtlJelcss, it is 
collccinlble tlUlt the general pattenl of nil orgun might 
be<x>me so much obscured tlil to be I1lUllly 1081, by the 
!ltropl!y find ultimately by the complete abortion of eer
mill purt!!, by fhe soldering together of oU\(~r parts, and 
by tho doubling or muhiplicatioll of otlicrs,- mriatiolls 
which we know to be within the limits: of possibility. 
In tho paddles of tJle extiuct gigantic sen-lizards. and 
il\ tho mouths of certain suctorial crustacoong, the 
geneml pattern seems to ha,'c been thus to a. certain 
('xt('nt obscured. 

There is another Rnd equRlly CUriOIiS bronch of the 
Ilrcsellt subjcct; namely, the comparison not of the same 
part in different members of a ch~ but of the different 
Imrts or orguus in tho same ilidil-iduaL Moat physio
log-ista beliovo that tllo 00l\e9 of tho I!kutl are homo
logous wilh-tlilit is correspond in number and ill reo 
lati,-b oonnexion with-the elemental l)(Irlil of a certain 
number of vertebne. The anterior find posterior limbs 
in each member of the vertebrato alld articulate 
c11U!8C8 are plainly homologous. We eee the same I,,"" in 
oom]lBriug the wonderfully COnl])]cx jaws and legs in 
crustarean8. it is familiar to "lmOt.t ol"ery one, that in a 
flower tho relatil"O position of the sepals. petals. stamens, 
and pi~til8, lUI well lUI their intimate structure, are intel· 
ligiLle 011 tho view that they consist of metamorphosed 
!elWetl, armngcd in a sllire. III monstrous plants, wo 
onen get dil"C(!L evidence of tllO possibility of one organ 
Leing tranllfonncd into another; and wo can adually 
see in embryonic crustaceans and in many other flni· 
llials, and in flowers, that organs, which IIhen mature 
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becomo extremely' different, are at an early singe of 
growth cxlICtly alike. 

H ow incxplicable are these facta 01\ the ordinary 
view of creation! \\lly IIhould the bruin be enelosed 
in a box composed of such numerous and IiUch extra
ordinari ly shaped pieces of bone? As Owen htu! re
marked, the benefit derived from tho yielding of the 
sepamto pieooe in tho act of parturition of mllllllnals, will 
by 110 means explain the same construction in tho sJ..-ulli 
of birds. Why should similar bollOi! luwe been created 
in the fonnation of the wing and leg of a bat, used as 
they are for IiUch totally different pUrpose!!? Why 
should 0110 CtUlItacean, which has all extremely complex 
mouth formed of many par18, oollsequelltly alwnys lune 
fell'or legs j or com'ersely, those with many legg have 
siml,lor moutlls? Why IIhould the sepals, petals, sta
mens, and I'isti.ls in any individual flower, though fitted 
for SUelL widely different purposes, be all constructed 
on tho 8Ilmojlnltcm? 

On tho theory of natumlsclection, we can 8Iltisfactorily 
allSwerthcsequestions. Inthovertebrata,we800allCries 
of int.cnlal verlebnc booring certaiu proce8llCll and ft)lpen
dllgefl j in tho articulata, we see the body divided into a 
series of scgmellts, booring external appelldagee; and in 
flowering lliants, we .see n IICriCII of successh'e !!]liml 
whorls of lean!!!, An indefinito repetition of tile same 
part or organ is the common eharactcristie (ae Owen 
has obsen'ed) of all low or little-modified fonns j tllere
foro we JUny readily believe that the unknown progenitor 
of the vertebrata possessed maLly vertcbrw j tho unknown 
progenitor l>f the articulnta. many segments j and the 
ullknown PrQbrcnitor of flowering plnnts, mully spiral 
whorls of letlves. "\\'e have formerly !!(.'On that parts many 
timCII t(lpeatOO are eminently liable to "My in Ilumber 
and structure; consequently it is quite Ilrobable tllat 
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natural aclootion, duringalong~Dtinned ~n80 of moo i
fication, should haw seized 011 a certain nUlIlber of the 
primonliully similar elemenu. many timce J'C1>ented, and 
have adapted them to the most divcrae Illl'1lO8e8. And 
as the whole amount of m(Xiificiltion will luwe been 
etlooted by alight Buccessive steps, we need not wOllder 
at discoyerillg il) such parts or organs, a certain degree 
of fundamental resemblance, retllillc<i by tho strong 
I)rillcipleof iuherit.o.nce. 

In the great class of moll\l8C8, though IYO can liomo
logi.te the pftrU of one species with those of another and 
distinct species, we COli indicate but few actinl homo. 
logiee; that is, we are seldom enabled to say that one 
]lsrt or organ is IlOffiologouiI with another in the snme 
iudhidual. Aud we can understand tllis fact; for in 
mollll.SCII, even in the lowest members of the c1aBB, we 
do !lot find nenrly 80 much indefinite tel)6titioll of any 
one part, lUI we Dnd in tho other great cI~ of the ani
lIlal and vegetable kingdoms. 

Naturolists frequently speak of tho skull as fonned of 
metamorphosed vertebrre: tho jaws of crobe lIS met.rl.
lllorphoeed l~; the stamens lind llistils of flowers liS 

metamorlllloecd lea\'es; but it would in these CIl.SC8 pro
bahl)' be more correct, IISProfefl8()r Huxlcy hili! remarked, 
to speak of both skull and Yertcbn!!, both jaws and legs, 
&(',,-3S hal'ing been meiamolvilolled, not olle from the 
other, but from 80me common element. Natnrulists, 
howe,'er, \1!Ie lIuch lll.llguago only in a metapllorical 
sense: they are far from mCll.lling thnt during a loug 
course of deeccnt, primordial organs of nny kiml_"crte_ 
brre in the one ease nnd legs in the other-IHl.\'e actually 
been modified into skulls or jnws. Yet 110 strong is the 
Ilppc:arnnce of II. modificatioll of this nature hal'iug oc
curred, that naturalists can hllrd)y a"oi(1 employing 
language haYing this plain signification. On Illy "iew 
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these tenns may be IlSCd literally; and tile wonderful 
(llC\ of the jaws, for instance, of a crab n'!taining nume
roU8 cliaracwnl, which they ,,·ou\{lllrobRbly Juwe retained 
tllrough inheritance, if they had really boon metamor
phosed during a long course of dC!lCent (rom true legs, 
or from some ~iml)le appendage, is uplained. 

Emb1"lIolofjll.-It Illt!! already been cMllally remarkcd 
tllllt certain organs ill the individual, Wllich when mature 
booOlllO widoly different aud sor'ie for difTercntpurpoeetl, 
are in tho embryo exactly alike. The embryos, aI8O, of 
di:!tinct animals within the 8Ilme c11U!8 arc onen strikingly 
similar: a better proof of thill Cftl\llot be gh-CD, than a 
circumstanoo mentioned by Agassiz, namely, that ill".jng 
forgotten to ticket tile embryo of lOme \'().rtcbmte ani
mal, 110 cannot now tell whether it be that of a mammal, 
bird, or reptile. The 'l'"ermifonn larval of moths, flies, 
hOOtICfI, ,\:c., resemble eneh other much more closely 
than do the mature insects; but in the case of I lIrne, 
the embrY08 aM act ive, and have been adllpted for spe
cial lines of life. A trace of the law of embryonic ro-
61'!mblallce, 8OmetimC8 lasts t ill R mtller late age: thua 
birds of the same genus. and of clOflely nllie<! genera, 
onen resemble each other in their fiNJt and 8(jC()lld 
plumage; 1\8 we 800 in the spotted featllers in the 
thrush group. In the cat tribe, m08t of the 8pecies are 
striped or spotted in lilies; and 8trilMlll enn be plainly 
distinguislloo in the whelp of the lion. We occlUlion
filly though rarely 800 80methillg of this kind in plants: 
thus the embryonic leaves of the 1I1cl[ or fU!"1;c, and the 
first IOMC8 of the phyllodillcous l\CacefUl, nre pinnate or 
divided like the ordinary leaves of the Icgumiu08le. 

The points of structure, in which tIle embryos of 
widely different animals of the same c1flM ro8()mble 
ench other, orten have no direct relation to their condi. 
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tiOIl! of existence. We cannot, for instance, 8Uppoee 
that ill the embrY08 of the "ertehrata the l)OOuliar 
loop--like oourae of the arteries near the bmnchial slits 
al'6 related to similar conditioIUl,-in the young mammnl 
which is nourished ill the womb of ila mother, il\ the 
egg of the bird which is hntcll(·<1 in 1\ n(>Bt, and ill the 
SIlAwn of n frog under water. \Yo have 1i0 more reason 
to beliovo in snell a relation, than 11'0 havo to belie\'c 
thnt Ole MUle bonC1! in the hand of a man, wing of a 
oot, and flu of a porpoise, are related to similar condi
tiolls of life. No ono will supposo that the stril_ on 
tho whelp of a lion, or die spots on tho young blackbinJ, 
are of any 1150 to tlmse animals, or are related to tbe 
conditions to which they are Cl"poeed. 

'1'110 esse, howc,-er, is different wholl sn animal during 
any part of itll embryonic career is ncth-c, aud has to 
provide for itself. The period of acti\'ity may come 011 

earlier or later in life; hut whellHer it comc@ 011, the 
adapl1lliOIl oflhe llil'l'1i to its conditions oflifu is just lUI 

]H!rfect and as Jx>untiful as in the ndult allimnl. From 
@uchs.pecial adnptatiol1l!, the similarity of Ihe larnc or 
aeti\'e embry08 of allied nnimnls. is. IiIOII\etiUle!l much ob. 
scured; lIud ea&e8 could be gi\'cn of the lanre of two 
speciee, or of two group;!! of species, differing quite as 
IllIlCh, ore\'eu more, from each other thuu de their adult 
parents. In mOBt cases. howm'cr, the lan're, though 
actil'e, still obey more or 1e!13 clO!!Cly the Inw of com· 
mon cmbryonic retlCmblnnce. Cirriped<!fl alTonl n good 
illistanoo of this.: even the illustrioliS CUI'ierJid not per· 
('('h'e that n oonmcle was, as it certainly is., a cnlstneean; 
but a glAnce At the Inrva shows tllis to be the efl!lC in nil 
unmishlkenble lnnnner. So ngnin the two umill divi· 
sion8 of cimpedes, the poounculuted and SCl!8ilc, which 
differ widely ill c:ltcnlal appenrnnce,llnwl ]ar\,re in all 
their 8e\'cml 8tages barely distingllislmble. 
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Tho embryo in tho course of dovelopmCllt generally 
rises in organi8lltiou: I usc lili8 expression, thougll 1 
am aware tllnt it is hardly J>06Siblo to define clearly 
what is meallt by tho orgunisu.tioll being higher or 
lower. But no one probably will disputo that the but
terfly is higher than tho cntcl'J)illar. In some CUBeS, 

however, the mature animal is generally collsidered as 
lower in tho scalo than tho Inn-n, fl8 with certain llafn
si tic Cnlstacenns. To refer Ollce agllin to cirripcdcs: 
tile inn'ro in tho flrst stage h(l\'o three pain of legs, a 
"cry simll\O single eye, and n probosC'ifonncd moutJl, 
with which they food largely, for they increase lllllch in 
size. ]n tllo second stnge, anslVering to tho chrysalis 
stnge of butterflies, tlleY h{H'O six pairs of beautifully 
oonstnlCted nntll.tory legs, a pair of lllugllificcnt com
pound eyes, and ulremcly complex antennre; but they 
hu\-e 0. closed and imperfect mouth, and cannot food: 
their function at this stage is, to seo.reh by their well
developed organs of sensc, and to rcElCh by their ElCtil'c 
pOllen of swimming, a proper pljlCO 011 which to becoUle 
uttached and to uudergo their final metamorphosis. 
When this is completed they lire fixed for life: their legs 
ure 1I0W com'erled into prehensile orgsns; they again 
obtain a well-oonstrocted mouth; but they have no an
t('nUIl:!, all{1 their two eyes arc 1I0W reCOll\'erted into a 
miuutc, single, aud very simple eye-spot. In this last and 
complete state, (>in-ipedcs may be considered as either 
IUore highlyormore lowly orgllnised than they were in tbe 
lan-al condition_ nut in some genern the lan're ~ome 
dtwcloped e ither into hermaphroditcs baring the ordi
nalT structure, or into what I have culled complemental 
malcs: and in tho lattcr, the dC\'elopmcnt has ussuredly 
Ix-en retrograde; for the malc isa mere8llck, which li\'cs 
for a short time, and is destituto of llIouth, stomM'h, or 
other organ of importance, excepting for I'Cllroductioll. 

u 3 
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We arc 80 much accustomed to ace differences in 
structure betweeu the embryo and tile adult, and like
wise a cloec similarity in the eJUbry06 of lI'idely different 
animals within the same class, that we might be led 
to look at tllC!l(l facts as neeessarily contingent in some 
manner on growth. But there is no obviou8 reason why, 
for instancc, the wing of a oo.t) or the fln of a porpoise, 
should not have been sketched out with aU the parts 
in proper proportion, tIS !lOOn as any structure became 
visible in the embryo. And in some wholo groUllS of 
animals and in certain members of other grollpil. the 
embryo does not at any l)Criod differ widely from tile 
adult: thU90won has remarked in ~"Ilrd to cuttle-6sh, 
"there is no metamorphosis j the eephalopodic character 
ill manifested long before tho pnrtll of the embryo are 
completed;" amI again in SJliders, "thero js nothing 
worthy to be called a. metamorpilosis." l'he laryro of 
illsocts, whether adapted to tho moet di,'erse and active 
hnLits, or quil.e inactive, being fed by thoir parents or 
lllaood in the midst of proper lIutrimcnt, yet nea.rly all 
1>M8 through a similar worm-like stage of dew~lollmcllt; 
but ill BOme few eases, as in th.at of A phis, if we look to 
the admirable drnwings by Profe880r Huxley of the 
developmcnt of thia: i..n.sect, we see no tl'8C6 of the ,'er
mifomlslage. 

lIow, tllCn, can we explain these several {acta in 
embryology,-namely the very b'Cnera.l, bnt not uni
w~l'S6l diffcrenoo ill structure between the embryo nnd 
tim adult;-()f parts in the same indh' i\"iduru embryo, 
whieh ultimately become "cry unlike and sene for 
diverse purposes, being at this curly pcriod of growth 
alike ;-of embryO!! of different speciCi:l within tho SlIme 
class, genomlly, but not uru\'crillllly, resembling eaeh 
other;-o(thestrueturoof the embryo not beingcloeely 
related to its conditiOIll of existencc, except when the 

(j:) noe Co.no!ete Work of Char1e1. .... Ifl.;;...e 



443 

embryo becomes at any period of life IIctiw:' and has to 
l,ro\'ide for itself;-o( the embryo appnrcntly Illwing 
sometimeB a higher organiSAtion dum the mature 
animal, into whicli it is developed. T belie'-c that all 
th(\8(l fl\Ct8 001\ be explained, lUI {ollows, ou tbo view of 
d€llC(>nt with modification. 

It is oommonly assumed, perhaps from mOIl.atrosities 
often affecting the cmbyro nt a "cry carly period, 
that slight variatiOlls lIoc('BSfirily RPP~'fIr 8t All equally 
eftrly period. Bllt we IJave little e"idcncc 011 tllis hcad
indeed the evidence mther ]JOints tho other way; for it 
is notorious that breeders of cattle, hol'8C8, and \'RriOl18 

fancy animals, eftnnot JlO6ith'cly tell, until some time 
aner tho animal IiIUl been born, wbat ita merits or fonn 
'Aillllitimately turn out. We 800 this )liain!y in onr own 
children; we cannot always tell whether the child will 
be tall or short, or what its precise fi'fttures will be, The 
qU,"l!tiou is not, at what period of lifo nny ,'ariation lias 
been eallsod, but at wllRt period it is fully dis]Jlaycd.. 
~rhe <''fIIU!C llIay have acted, and I believe gCllcrnlly bas 
lIeted, ev{'n before the embryo is formed; nod the varia
tion may be due to the male and female flexual elements 
lun'ing been affected by the conditions to wllich either 
pArent, or tlleir ancestors. ha"e been exposed. Nen~r
thelCSII au effect thus mused at a very i'ft rly period, even 
before the fonllation of the embryo, may appear late in 
lifu; Il.8 when an hereditary disense, which a(lpeal"8 in 
old ago alone. IUkS been communicated to the offSpring 
from tho repnxiucti"e element of olle pnrent. Or 
again, fUI when the homs of cross-brt'(i cnille ha,'e been 
affectC(1 by the shape of tile horns of either parent. :FOT 
the welfnro of flo very young animal, as long fUI it rcmailUl 
in its mother's womb, or in the egg, or as long 118 it is 
nourished and I)rotected by ire paTCnt, it mUBt be quite 
unimportant whether most of iIB chamctcl"8 are fully 
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acquired a little earlier or later ill life. It would 
not signify, for instuuce, to Il. bird which obtniucd its 
food best by II/wing a long benk, whether or not it 
aMUmcd a book of this particular length. as long as it 
"'RS fed by ita pnr('nt<:. Hence, I conclude, that it is 
quite possible, that ('sch of tho lllallY successive modi_ 
fications, by which eacb Sl>eeics has MquirE><l its pre
sent structure, may ha\'o Bupcn-cnoo at a lIot very 
eorly period of lifo; and some (lirect evidenoo from our 
domestic ftU imlllillluppom thia view. But ill other cases 
it is quite poesiblo that each 8UCCC88i,"o modiflClltion, or 
most of them, mny lun'c appeared at lUi cl:tremelyearly 
period. 

I have stated in tho first cimllter, that thero is some 
c\'idcllce to render it probable, thnt at wlmtc\'cr 1lb"O any 
"ariation first 8PPC6f'11 in the parent, it tends to reappear 
at a corresponding "o"'e in tho offilpring. Certain nuia
tiolls Ctill only appear at oorre&ponding agcll, fOf in
stnnce, peculinritios ill tho cntcrpillaf, C<lCOOn, or imago 
states of tho silk.moth; or, nl,,'uiu, ill tho homs or nhuost 
full-grown cattle. llutfurther tlUUl this, variations wllieh, 
fOf aU that wo enn see, might lun-o appeared earl ier or 
Inter in li fe, tend to appear at a corresponding age in 
tho offspring and parent. 1 am fnr from meaning that 
th is is invariably the ease; nnd I oonM giv~ t\ good 
mnuy eases of n\riations (taking tho word in tho lnrgcst 
sense) wli.ieh haro Bupen'elled nt an earlier ngo iii tho 
child than in tho 11Ilrent. 

These two Ilrinciples, if Ulcir tnlth be admitted, will, 
I bel ie1'e, explain all the 110001'0 specified leading facts 
in embryology. lint first let 1111 look at a foil' analogous 
casee in domeetic varieties. Some authors who lu\\"o 
written Oil D oge, maintain tl18t tho greyilollml and bull
dog, tJKlI1gl1 8ppcnring so different, nre really "arieties 
most clO6ely nllied, and havo probobly deSCCll(led from 
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the 8I1me wild stock; hence T was eurions to see how far 
their puppies ditTcred from each otJler: I was told by 
breeders that they differed just as much lUI tlleir parents, 
and tlli9, judging by the eye, seemed ulmost to be the 
Cfl!(l; but on BCtually measuring the old doge and their 
si;~-day8 old puppies, I fOllnd that the JlUppies had not 
nearlyar.-quired their full amount of proportional differ
e nl'C. 80, llgain, 1 was wid tllat tllO foals of cfln lind 
ra.ce-hoMM-'!! differed as much as tho full-grown animals; 
lind this surprised me greatly, lUI T think it Ilrobable that 
the difference betwccn these two breeds has been wholly 
cause<l loy selection IInder dOIllClitieation; but having 
had cardul meMllremeDts mado of the dam and of a 
three-days old colt of II moo and hea\'y C11rt-liorsc, ] find 
that the ('olts hll.ve by no means acquired their full 
amount of proportiolllli difference. 

As the e\'idencc appears to me conclusive, that tho 
SC\'crnl (Iomet!lic breeds of Pigoou htn'e d(!8Cendcd from 
one wild ~pecies, T compo.rcd young Iligeona of various 
brec<I~, within tweh'o hOnTS after being hatched; I caro
fully IllCAAured tllO proportions (bllt will not hero gil'o 
dctails) of tho beak, \\'idth of mouth, length of nostri l 
and of e~'elid, sizo of fcct and length of leg. in the 
wild stOC'k, in poutcrs. fllntails, runts, barbs, drogolls, 
carriers, and tumblers. Xow 80IIIe of these birds, when 
mature, differ 80 extraordillarily in length and form 
of beak, that they would, I cannot doubt, be ranked ill 
distinct genera, hud they been natural productions. ]lut 
when tho net!lling birds of these so\'eraJ breeds were 
placed in II row, though mOflt of them could be di..-tin
guished from cnch other, yet their proportionlll differ
ences in the aOO\'o specified 86\'eral points were in
comparably lCSil than in tho full-grown birds, ~me 

chamcteri"lic points of difference-for instancc, that or 
the width of mOllth-could hardly be detected in tho 
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young. Dut there was ODC remarkable ex~ptiou to this 
rule, for the youlig of the short-fllCed tumbler differed 
from the young of the ,,-ild rock-]ligeon and of the other 
brcOO8, in all itt proportions, woetel:4ctly as much as 
in the OOlilt state. 

Tho two principICli above gi,-en eccm to me to explain 
these fi~iI in regan! to the Inter embryonic stnges of 
Ollr domestic varieties. Fllncicrs sele<:t t1leir horses, 
dogs, and pigoollll, for brocding, when tlley are IIcnrly 
grown Ill): they are indifferent WllcUlcr the desired 
qllalitiCB and structures have been acquired earlier or 
Inter ill life, if the full-grown aWlllAl IM:l6IIe88eS them. 
And the Cft8CfJ just gi"cn, more especially that of 
)ligrons, aee.m to show that the ehnmctcristic differences 
whicll gi,-e ,-alue to each brood, and \\'hich liMO been 
l\('Cumulated by mali's selection, have 1I0t gt"!nernlly first 
apPcflred at an carly period of life, nnd hal-e been in
h(!rit;;<1 by tho offspring at a colTeSJxmding not early 
period. But tho ease of tllO short-filCC(1 tumbler, wllieh 
when twelve houra old had nc<tuircd itIJ Ilroper propor
tiOllS, Ilroves that this is not the univel'8ll1 fulo; for here 
the chal'fl(:teristic differences must ei ther II/we allpearcd 
at an earlier period than usual, or, if not so, tho differ
ences must ha\'e been inherited, not at tho oorrc6ponWng, 
but at an earlier age, 

Now let 111 apply these fnets and tho aoo\'o two 
principles-which latter, though not pro\"'ecl true, csn 
be Ilhowu to be in some degree Ilrobable---to species 
ill a stato of nature, Let WI take a geuus of birds, 
dcsccfl(led on my tliC()ry from some ono po.rcnt-sl~ies, 
and of which the 8C\'oral now species havo become 
modifif!<1 through nntural selection ill IICCOrOancc with 
their (\i"ersc habits. '1'hen, from the many slight suc
cessivo stelle of variation hal'iug ItUpen'encd at a rather 
late age. aud having been inherited at a corn!Sponding 
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AgI", the young of the Dew species of our suppoeed genus 
will mallifestly tend to re!lelllble each other much more 
clOgely tlum do the adults, just. Il.8 we ha"e Been ill the 
CMe of pigoon9. We may extend this new to whole 
families or even dOMeS. '111e fore-limbs, for installce, 
which acn'oo as legs ill the parent-species, m!!y be
come, by II long course of modiflcation, adapted in one 
descendant to act. fI8 hand.., in allother il./l paddles, ill 
another lUI wings; and 011 the lloo,'e two prineil)lC8-
1Iam .. lyof each successive modification supervening at 
a mther late ~, and being inherited at a corre
II)JOmling late af,re-Ole fore-limbe in the embryO!! of 
the 8en-m1 de8e(>nciants of the lJru"Cnt.-speciee lI'ill still 
retlCmble CftCh other dosel~', for tlley lI'ilI not ha,-e 
been modified. But in each indh'idual new SIKlCies, 
the embryonic fore-limbe will differ greatly from the 
fore-limbs in dIe fnature animal; the limbs in the 
Illtter llaving undergone milch modification at a 
rather Inte period of life, and having time been con
verted into hands, or paddles, or wings. Whate"er 
influence long-coutiuuoo exerci8C or U80 on the olle 
iUUld, and disll8C on the otllCr, may ha"6 in modi, 
fying an organ, such influence win mainly affect the 
mature allimal, which baa come to i18 full poII'ers of 
acti"ity and hM to gain its own li,-ing; and the effects 
thll8 produced will be inherited at a corresponding 
mature &b"O. WhcreM the young will remain unmodified, 
or be IllOdifled in II lesser dcg~, by tho cffucts of use 
and disu8C. 

In certain CII8C8 the SllCcellllh'o stcps of "lIriation 
might supervene, from causcs of which wo aN) wholly 
ignomnt, fit II "cry early period of life, or ('aeh step 
might be inhcrited at an ('I\rlier l)Criod than that at 
which it first. apl)Carcd. In either C/UIO (lUI with tho 
sbort-faced tumbler) the young or embryo would closely 
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I"{'8E'mbl(' the Illature parent-form. We luwo seen tlmt 
this is tlil' rule of dC"elopmeut ill C<'rtnin whole groups 
of animAI~. as with cuule-fish and spiders, find with a 
(rw 111('lllbt>r8 of the great class of il\~t.;o, lUI witll Aphis. 
With l'('Spcct to tho final calise of tIl<) young in these
CU&ell not IIndrrgoing IIny metamorphosis, or c1clI!eiy 
rftJ('mbling their porents from their rflrlicst age, we 
can lI('c thllt this would result from the two following 
oonliug<'ncics; firstly, from the young. during Il course 
of modification carried on for mllll)' gencrntiolls, ho.l' ing 
to 11l'O\' ido for their own wants at fI. Yery early Btage 
of developmellt, and secondly, from their following 
exactly the 8I\1ll0 habits of lifo witll their pRrelltil; for 
in thia 1.'88(', it would be indispensable (or the ('xislenoo 
of tho ~!X'Ci(>8, thut tho child should be modified at Il 
"cry carly ago in the sumo manuer with its parents. in 
nceordanco with tlleir similar habits.. Rome further 
e~J)I(lnation, however, of the embryo not undergoing 
filly metamorphosis is perhaps requisite. 1f,01l tile other 
hand, it llrofitoo the young to follow ha\..ils of lifo in any 
degree diffeI"Cnt from those of their parent, and conse
quently to 00 constructed ill a slightly different manner, 
tilcn,o)1 tho Jlrineiple of inheritance at oom"l!.pondiug 
Sf,-es. tho ncti,·e young or Itm-aJ might cMily be ren
derc<1 by natuml selection dill'ereut 10 any oonceh-able 
e,;wnt froll) their Iltl.rents. Such diffl·rencel might, 
also, Ueeomo correlated ,,-ith 8\leCCll8h-e maS'" of de,-e
lopment; 110 that tho ian-re, ill tho first stage, migllt 
diller greatly from the lame in the IICOOlld stage, 811. we 
lun-e seen to be the case witli cirri pedes. Tho adult 
might become fitted for sites or IlI,bits, in wldcl! orgnllS 
of 10000illotion or of tbe senael!, &c_, would 00 useless; 
and in this case the final metamorpilO&S woul(t 00 Ik'lid 
to be retrogrndc. 

All all the organic beings. ex:tind and recent, which 
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IUIxe en'r Jived 011 this mrth have to be cllIIJ8(!(] together, 
and 8il all II/we been connected by the fincst gmdutions, 
the ~t. or indeed, if Ollr collections were lIoorly perfect, 
til(> only pOl!8ible arrollgement, would be gell('nlo~,'oicftl. 
Dcaccnt !x-ing 011 my vicw the hidden bond of con
nexion which Ilnturnlists iJ(we been IICcking under 
the term of the Ilatural system. On this "jew we 
can und('rstand how it is that, in tho eyes of lllost 
nntnmlists, tho structure of tho embryo is eW'1I more 
important for c1ua:;ificatioll than that of the ndnlt. :For 
the embryo is the auimul ill its lese modified sluto: Rud 
in 110 far it r<!"eais the structure of ill! progenitor. 
In two ~p8 of animal, bowe"cr milch tlll'Y Dlay fit 
)lre6Cnt differ from ('8('h other in Irtructure and habits, if 
they JlILS8 through the same or s.intilnf <:'Illbryouic stages, 
we IIlay fed assured that they Iuwo ooth desceuded 
from the snIDe or nearly similar pllrellts, find are there
fore in that dcgree clO!!ely relatedo Thus, comllluu.ity in 
embryonic structure reveals community of descent. It 
\\ill reloeal tllis community of descent., however milch 
Ole stnleture of the adult may hal"e oo.en modified and 
obscured; we have Been, for illStance, that drripcdcs 
can at once be recogniaeJ by their larne as belonging 
to the great el8.!ll of clU'>-it0ce8nl!. As the embryonic 
state of ooch species lind group of S]X'cies partially shows 
lIS the stru('tnro of their less modified allcl('ut progeni
tors, wo can clcarly 8C6 why ancient ami extinct fonns 
of lifo should tX'8Cmble the embryOB of their dt'scclld
ants,-our exi.!ting species. AglIssiz bciiC\"t's this to 
be a law of iUlture; but I am bound to conf~'0>8 lhut I 
only hope to 8C(l tho law her('8fte r IJrovcd truc. It call 
be IJI'O\'(o<l true in those euses alollC in whieh the ancient 
state, now sUPIXl8ed to be represented in !DRily embryos, 
has not been obliterotod, either by tho 8uccc88ive varia
tiollS in a long conrse of modiflcation luwing super-
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vl'ned nt 1\ vl'ry early nge. or by the "ariatiOI\!J ha"ing 
been inh('rit\'d nt an earlier period than that I\t which 
Ihl'y first np!X'arcd. 1t should also be bome in mind, 
that the supJlosed law o( resemblance of nneieut fonns 
of life to the I'mbryonic stages of recent (onus, Illay be 
troe, but yet, owing 10 the geological reconi lIot e:o.:tend· 
ing filr enough back in timc, may rcmain for a long 
JX'riod, or for en 'r, iucalJable of demonstrntion, 

'I'hus, as it !lOOms to me, tile leading fnets in cmbryo
logy, which are second in imporlance to none in nntnrfll 
history, are c:o.:plained 011 the principle o( al ight modifi
cation. 1I0t flpJX'8ring, in the many dceoendants from 
IIOme one ancient progenitor, at II. "cry carly period in 
tho lifo of CAch, though perhaJl8 cau8<.'d at tile earliest, 
and being inherited at a corresponding 1I0t early 
lM!riod. Embryology TO greatly in interest, when 
we tllIIS look a.t tile embryo as a l)ictllte, more or lese 
obseurcd, of the common parent.fonn of cnch great class 
ofnuimuls. 

Rudblll'ltar!/, atrophied, or ahorUd organ,.-Organs 
or I)arts in this stmnge condition, bearing tho stamp of 
inutility, are Clrtremely common tllronghout nature .. For 
instance, rudimentary mammre are "cry gene.rnl in the 
malee of mammals: I presumo that the" baatard.\\'ing" 
in birds may be safely considcred as Il digit in a rudi
mcntary state: iu "cry many snakes ono lobe of the lungs 
is nldimentary; ill ollier snakca there are ro(limcnt8 
of tho pelvis and hind limbs. Some of the CIlllC6 of rudi
mentary organs arc extrelllely curious; (or instance, the 
IJre50nce of teeth iu footal whlllcs, which when groWD 

lip hfl.\'o not a tooth in their hCfl.ds; and the 11Te8Cnoo of 
teet h, which nel'cr Cllt through the gums, in the upper 
jaws of our unoonl calves. It Iins o\'cn been stated on 
good authority that rudiments of teeth can be deteded 

... h C lo1ete Work of Charles JaIW,n .n.. 



nUDlMEl<>"TARY OI:OA1';8. 1.51 

in the IJeab of eertain embryouic birds. Nothing can 
be plainer than tJlat wings are formed for night. yet in 
how lIlany insects do we see winS' 80 reduced in size 88 
to be utterly iucap.o.hle of Hight, alld lIot rarely lying 
nnder wing-casea, firmly soldered together ! 

'rhe meaning of rudimentary orgalls is often quite 
IInmistakoohle: for instance thero are bcctlea of the 
BOmo gelllls (and even of tho BOmo spcciOlJ) resembling 
each other meet clOflely in all reapoclll, one of which will 
ha\'e full·si1.ed wings, amI another mere rudinJ(!Ilts of 
membrnne; and here it i!! impossible to doubt, tlmt tJle 
rudiments reprefJCnt wings. Ulldimentary OrgaIlB 8Ome. 
times retain their potentiality, and are merely not deve
lOlled: thi!! seems to be the CfUI6 wi111 the mammre of 
male mammal~ for many instances Ire on record of 
these organs ha\'ing become "'ell developed ill full.grol\'O 
male&, and hlH-ing secreted milk. So lignin there are 
normally foul' de\'eloped ami two nldimclltnry teats ill 
the udders of tho gcuus 1kls, but ill our domostio cows 
the two 80IIlctimCil OOcome do,'eloped alld g ive milk, In 
indi"idual plants of the lJIl.me spocica tho petals 801lle. 
times OC(:ur filllilere rudiments, and 80mctimCll ill II. well· 
den'!ol,oo state. III plants with separatod 8CXC8, the 
male flowen often haye a rudiment of a pistil; and 
j\ulrell ter found tliat by crossing such Illale plaulII with 
an hennaphrodite species. the rudiment of tho pistil in 
tha hybrid oiT!ll)rillg Wfill much inereaeeo:l in si~ i and 
this show8 tlmt the rudiment and the perfect ))illtil are 
CIl6Cntinlly alike iii Jlnhll'C. 

An orgnn serving for two purposes, may become nIdi· 
menta ry or utterly aborted for one, OVOn tho moro 
important llllrpoee; lIud remllin perfectly efficiont for 
the other, 'l'hus in plants, tho oA:loo of the pistil is to 
allow the Jlollcu·tubes to reach the ovules protected in 
the O\'arilllll at illl basc. The llistil consi!!lii of a stigma 
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supported on the style; but in 80lUe Comp08itre, the 
male fiorcta, which of course cannot 00 focundated., haye 
a pi~til, which is in a nldimentary Slate, for it is uot 
crowued with a stigma; but the style remaiilfl well de
wloped, and is clothed witl. hairs lUI in other compo
sitre, for tho purpose of bnlshiug tho pollen out of the 
surrounding (IlltliCrs, Again, an orb"ll.t1 mAy becomo 
rudimentnry for its proper pu'l)()8C, nnd 00 used for a 
distinct objoct: in certuin fish tho swim-bladder seems 
to 00 rudimelltary for ita proper fUllction of gil·ing buoy
ancy, but hll3 become com'erted into a nil8lX'nt breathiug 
Ol'glln or lung, Otller similar instances could be gil'eD. 

Hudimentary organs in the indiYidunls of the sumo 
Speci08 IU"O Yery liable to "ary in degree of dOl'elopment 
and in other r(':Spects. ~Jorool'er, ill cloecly allied 
BlJeCiC8, the degree to wllich tho IIlImo organ hIlS 
been rcndorcd rudimentary occasiooolly difTers much. 
This Intter fact is well cxenlplifled in the state of the 
wings or the female moths in certain groups. Hudi
mentnry organs mny be uttcrly aborted; and this 
inllliies, dmt we find in an nnimal or plant no trace of 
all OI"f,"fIn, whieh analogy would lead us to expect to fi nd, 
and which is occasionally found in monl>trollS indh'iduals 
of the species. 'rhus in the s,ul.pdragon (antirrhinullI) 
wo generally do not find a rudiment of a Ilnh stamen; 
but this lIlily &Olnctillles be seen. I n tracing the 
homologiC8 of the same part in ditTerent mcmbcra of a 
clllSS, nothing is more {'()mmon, or more necC8S0ry, thlln 
the use lind discovery of rudimenU. 'l'hiil is well shown 
in the drawings gh'en by 0"'011 of the bones of Uw leg 
of tho horse, ox, aud rhinoceros. 

It is an important filet thllt rudimentllry orgrm8, such 
/IS tC(!th in tllO uPI)('r jaws of whales lind rullliunnL.., 
can often be detected in the embryo, bllt anerwards 
wholly disn}l llCar, It is also, 1 beliol'o, il uuil'ersal 



CHAP. XIII. 4.)3 

TUle, that 1\ nldimentAry part or organ ill of greater 
8i7.6 relAth'ely to tllo adjoining pftrU! in Ihe emLryo, 
thun in Ihe adult; 110 thAt the organ at this early age 
is less TUdimentary, or CI'en cannot be snid to be in any 
degree rudilncutftry. Hence, 11.1110, a nldirn<.'utary organ 
in the adult, is ollen slIid to havc retained its emuryonic 
condition. 

I 11111'0 now gil'en tile leading facts wit11 l"C!ipc<:t to 
rudimcntilrY organa. In re/lwtillg" 011 them, OW!r)" 0110 
must be struck wilh astonislrnrent: for the 811.lIle l"('allOn
ing 11O,,.er which tells UII plainly that mOiSt Jlflrt~ klltl 
orgalUl are el:quil;itely adapted for certaiu J}UI"JK>I'eII, 
tellit us \lilh equal plainnCSll thAt the;.e rudimentary or 
atrollhied organs, arc imperfect and useless. 1n works 
on lIatuml Ili8tor), rudimentary organs arc ~ene
rally said to havc been created "for tho 811.ko of ~YIIl 
metry," or in order" to complete the scheme ofnalure;" 
Lnt this S(!{!ms to mo 110 explanation, merely a re
statement of tho fact. Would it be thoug-Ilt sufficient 
to say tlm~ beeauso Illanets revolvo in elliptic ("ourse;r 
round the sun, 8Il.tellit.ce follow the 1iI1UlO COUl"SO rouud the 
planets, fur the 811.ko of symmetry, Illld to oornillete tho 
aeill'me of naturo? A~nent"'physiologist aOOOUllIiJ ;~r "7 
rur the )lreBell('(l of rudimentary organs. by supposing I ,4.&.../I # I..
that they &er\'e to l'l:crcte matter ill ('l:Ct'IIII, or injurious fr" J :~ 
to the sy"tem; but Cflll we suppose that the minute pa-
pilla, which often reprek'llu the pistil in male flowers, 
and which is fonucd lIlC'rely of ~l1ular tissue, Clin thus 
IK't? Clln we ~UI)IJ0080 that the fOnllatioll of rndimclltary 
teeth which aro subsequently absorbed, can be of any 
&erlice to tho mpidly growing embryonic calf by tho 
cnrction of precious phosphate of limo? Wlleu a mail's 
fingers havo been Rlllputated, imperfect nails IIOmetimcs 
appear 011 tho@tUIllPiI: I could as soon belio\·o thllt these 
.,.estiges of nails have appearod, not from unkuowil Jaw8 
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of grOWtll, but in onler to excrete horny matter, a.s that 
the rudimentary nails on the fin of tho manatee were 
formed for this purpose. 

On my view of descent with modification, the origin 
of rudimentary orgallll is simple. We have plenty of 
cases of rudimentary organs in our domestic produc
tions,--tUI the stump of a tail in tailless breeds,~the 

vestige of all ear in earless breeds,~the roalllJeartlnNl 
of minute dangling horns iu hornless breeds of cnttie, 
more especially, acoording to Youatt, in young animals, 
~(llld tho state of the whole flowerJ in the cauliflower. 
We often see rudiments of '·arious parts ill monsters. 
But I doubt whether any of these cases throw light 011 

the origin of rudimentary organ8 ill a state of nature, 
further than by sllowing timt rudiments can be pro
duce<l; for I doubt whether species under nature ever 
undergo abrupt changes. I believe that disuse has been 
the main agency; that it has led in successive genera
tiona to the gradual reduction of various organs, until 
tlley have become nldimentary,~a8 in the case of the 
eyes of animals inhabiting dark caverns, and of tho 
wings of birds inhabiting oceanic islands, which havo 
seldom bee)\ forced to take flight, and llnve ultimately 
lost the power of flying. Again, au organ useful nnder 
certain conditions, might bceome injurious under others, 
as with the wings of beetles living on small and exposed 
islands; and in this case Mtura] selection would con
tinue alowly to reduoo tlle organ, until it was rendered 
llarmless and rudimentary. 

Any change in function, whieh can be effected by 
insensibly small steps, is \Iithin the power of natural 
selection ; 80 that an organ rendered, dnring clllmged 
habits of life, useless or injurious for one purpose, might 
easily be modified and used for another purpose. Or 
an organ might be retained for one alone of its 
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fonn('r functions. An organ, 'I'llI'll rend('rro useless, 
lllll.y \1'1'11 be Yariable, for il8 "ilriation8 ('WllIot be 
check('d by natural seleetiou. At wlultevcr lK'riod of 
life disuiMl or Belection reduces au organ, ftJld this will 
generally be whcn the being has rome to maturity and 
to its full powers of action, the prillCillle of inheritanoo 
at corrcsponding ages will reproduce the organ ill i~ 
redueNI state at th(l same age, and eOllBeqllcntlywill 
Beldom an~t or reduce it in tho embryo. 1'hu8 we cnn 
undeNtanci th(l gre&ler relative size of nldim(,lltary 
organg ill the ('mbryo, and their le8SCr relative size iu 
the rW.ult. But if each step of Ule proce8il of reduction 
were to be inil('rited, not at the rorrespondiug ag(', but 
at an c%trellll'iy carly period of lire (as we have brood 
reason to hl'li('n:! to be possible) tbe rudimcntary IlQrt 
would tend to hi' wlloU)' lost, aud we should hne a C8S6 
of complete aoortioll. The principle, also, of C(.'Ouomy, 
e.Illlained in n former chapter, by which tho materials 
forming fmy pnrt or structure, if not useful to the POf!. 
sessor, will be 88"(.'(1 lUI far as is po8i!ible, willllrobably 
often come into piny; and this will wnd to call8C (lIe 
cntire oblitemtion of a rudimentnry orgall. 

As the preBelloo of rudimentary organa is thUII 
dul' to the tendcllcy ill e\'ery Plut of (lIe orgnnisCItion, 
which has long existed, to be i.nl:lerited-we can under
stalld, on the genl'alogical \'iew of claaeiflcation, IIOw it is 
u13taystematista have found rudimentary purtll BlI uileful 
U, or e\'cn lIOmetimca more useful Ulan, partll of high 
Ilhysiological imporlancc. Rudimentary orgnnlllllay be 
eOlllllQred wiUI Uw Ictters in a won!, still retained in 
the spelling. but bc(.'Ome uselese in the pronunciation, 
bllt which 8Crve M a cllle in seeking for ita dcri\'lltion. 
On tllo vicw of descent with modification, we IIllly eon
elude that tho existenoo of organs ill a rudimentary, 
imperfect, and uselei18 condition. or quite aborted, far 
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from 1)J'('8(lntiug a stronge difficulty, lIS theyassll1t'<lly 
do ou the ordinary doctrine of ercat ioll, might evcn 
luwe bet>n anticipated, and cnn be accounted for by the 
laW8of inh(oritnnce. 

Summar!l.-In tills chapter I have nttelllpte<\ to show, 
tlmt th(' subordination of group to gronp ill till orgulli~ms 
throllg-holltnll timo; thtlt the ltiltUrc of tho rcltltioliShill, 
by whidl all living alld extinct beings are uuited by 
complex, l'CIilillting, and eir(:llitoll8 lin('s of affinities into 
one gmud system; the ntles followed and the (lifficulties 
encounk'J'('(\ by ootumli.sti.l in th('ir classifications; the 
mine 8('t 11pon charocters, if constant and \lJ'(','alcut, 
whether of high "ital importance, or of the most trining 
importance, 01', 8S in nl(limentary organ.s, of 110 iml)()rt
once; the wide oppositi;:on ill "alne betW('('1I lumlogicnl 
or oooptivo characters, and clmrnetel'1! of fme amllit~·; 
aJl(l otll{'r sndl ru les ;-alll1l\tllnllly follow on the view 
of the ("ommon paJ'('lItage of those fonns whieh are eOll
sid(lJ'(l(1 by IUltllmlisis Il8 a llied, t0w-tllcr with their ul(xli. 
fiCiltion through Mtuml seiedioll, with il.8 eontingellci<'S 
of extinction lind divergence of character. .ill consider
ing this "iow of cl~ISSificntioll, it shonld be bonu:> ill 
min(l that tho clement of dC8C'('nt IUls heel) llIllversally 
used in milking together the 8('xes, ages, and ueJ.-now
ledged wlrieti1!8 of the SlIme species, howe"er ditrel'('nt 
tbey Illfly be ill stnl('tuI"C. .if we extend tlle lll!C of 
this e1('lIlent of df'scent,-the oll ly C<!rtaillly known 
CflIISC of similarity in organic beings,-we shnll under-
811\11d whllt is meant by tllO IIl1tllml sy8tem: it is 
gellenlogienl in its attempted armngement., witll the 
gmdes of acquired d iffeI"C nee marked by the tenus 
yurietiee, species, genem, famil ies, orders, nlld elll&le8-

On tllis SlIme "iew of dl'9Cent with lllooif1catioll, all 
tllC great foots in Morphology bocolllO iutcliigible,-
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whcth('r we look to the !!arne IJatterll di,;playcd in the 
homologous O'b'UUlI, to whatiwer purpoee applied, of tho 
diffl'rent species of a claas; or to the homologoUil parts 
COH.;;lructed 011 the lIKme pattern in cach indi,"idual 
animal Rnd plant. 

On tho principle of Sliccessi,'o slight \"I\rilltiolls, not 
nccci\SIlrilyor gencrnlly sllpcn'cning lit I\. \"cr}' carly 
period of Iif(', lind being inherited at II. corresponding 
period, wo can un(\Cnltand the great l('ading fads ill 
Embryology; lIamely, the resembluuco ill 1111 indil'i
dual embryo of tho homologoUll parts, which when ma
tured wiu become widely diO'erent from each other 
in strueiure and funetion; and the resemLlance in 
diO'erent s])C('ies of a class of the homoi~'OI18 parts or 
organs, though fitted in the adult mcmbers for pur
~s as different as j)()8Sjble. Lan're are acti,'(' em
bl)'08, which 1111,1"0 becomo specially modified ill relution 
to their habits of life, through the prillciplo of modifiea
iiona b<'ing inllcrited at corresponding ages. On this 
Mme principle-and bearing in mind, tlUit Wilen or~,'1UlS 
am r('(hICM in sizc, cithcr from disuse or sclcctioll, it 
will genernlly be at that pcriod of life whcn the Jx.ing 
htts to pf(lI'ide for ita own \\"UIlis, aud heRring in mind 
hOIl'!>lrong is the prillcillie of illherihmt'o--the occur
n'lIce of rudimentary organs 8nd tilrir final Abortion, 
present to us no inexplicable dift1cnitie8; on the con
tl'1lor)'. tllrir prescnce might mwe bN.-n even 8ntieijJated. 
TIll' illlj)()rtjlnce of embryological characters and of 
rudimentary OrgaUll in classification iii intelligible, on 
the ,·irw that tin armngClnent is only 80 far natumll\iI 
it is g<'llruiogicnl. 

F inally, the severnl classes of fuets which hell'o been 
oorusidrrc·d ill this cilallter, seem to me to prodllim 
80 pluinl)" that the inumel'1loble species, genera, tllld 
£a.miliea of organic beings, with \\hich this world is 

x 
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peopled. ba\'e all de!lC(!nded, each withiu its O\l\'ll class 
or group, from common parents, and ha\'e all been 
modified in the eourso of doscent, that I sl lould withont 
hesitation a(IOllt this "iew, even if it were lIIU1upportcd 
by other facts or arguments, 
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CH APTER XIV. 

n.C .. 'ITULATIO:!l .6.:!ID ColiCtUIIOS. 

necapitulatiouof thediffi~ultie3onthetheoryof N"turalSclcction 
-H('<;a.pitulationoftheg<lncraiandllleCialdrelllll$t\IIIce.illit, 
fa"our-c<'n_oftheg<llleralbelicfin the immutability of 
Ipcciel-llow r~r the thoory of DAtnral eeJoc:lion may be 
eI\(>udod-.:frccw or it.ll adoptiou 011 tho Uudyof Natural 
history-Coaeludingremarkt. 

As dlis whole \'olume is one long argument, it may be 
com'enient to the reader to 118\'0 the leading facts and 
infereu(."C8 briefly l'OCUlJitulated. 

ThAt many and gnne objectiolls may be ad"anced 
against the theory of descent with modification tlu"Ough 
!lntuml seIC<l tion, 1 do not deny. 1118\'0 endeavoured 
to give to them their full force. Nothing at first can 
appear moro difficult to belic\'e than that tho more 
compleJ: organs and instincts should llave beeu per
fected, not by means superior to, though anulogous 
with, human reason, but by the accumulation of innumer.
able slight variations, each good for the indh' idulll »os
.;;cssor. NO\'ertilelese, this difficulty, though appearing 
to Ollr imagination insuperably great, cannot be con
sidered real if we admit the following 1)l"Ol106ition8, 
namely,-tllat gradations in the perfC<ltion of any organ 
or instinct. which we may consider, eililer do now e"ist 
or could li8\'o existed, each good of ita kind,-that all 
organs and instiucta are, in ever so slight a degree, 
w~riable,-alld, lastly, that there is a struggle for u ist
ence leading to the l)reaervatiOll of caell profitable 
de\'iatioll of structure or instinct. 'J'lte truth of tllCsc 
Prol)08i tiolls cannot, I think, be dispnted. 

x2 
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It is, no doubt, extremely difficult even to conjecture 
by what gradations many structures have been per, 
fected, morc especially amongst broken and ffliling 
groups of organic beings j bllt we soo so Illany strange 
gradatiollS in llaturc, as i~ llroclaimed by the canon, 
"Natum lion fllCit saltullI," that we ought to be ex
tremelycll.utious in saying that any 0rg1111 or instinct, 
or any whole being, could not haye arrived at its present 
state by wany graduated steps. 'i'here are, it must be 
admitted, cases of special difficulty on tho thCQry of 
natural selection; and oue of the most curious of these 
is tho existence of two or thcoo defined castes of workers 
or sterile females in the same community of ants j but 
I haye attempted to show how tbis ditliculty can be 
nHtstece<L 

With resl~t to the almost uuiversal sterility of 
species wIlen first crossed, which fonns so remarkable 
a contrast with the almost uni\'ersal fertility of varieties 
when crossed, 1 must refer the reader to the recapitula
tion of the fil(,-ts given at the oud of tho eigMh cllapter, 
which seem to me conclusively to show that this sterility 
is llO more a special endowment than is the incapacity 
of two tcoos to be grafted together; hut tllat it is inci
dental on constitutional difl'erellces in the rellroollctive 
~ystems of the illtercrosse<i species, Wo see the tnlth 
of this conclusion in the ,'a.;;t difference in the result, 
when the same two species aro cro&Se<l reciprocally j 

Ihut is, when oue species is fIrst used as the father and 
then as the mother, 

l'he fertility of \'arieties when intercrossed and of 
their mongrel offspring cannot be considered as uni· 
Yerllfll; nor is their very general fertility surprising 
when wo relllelllber that it is not likely that either 
their constitutions or their reproductive systellls shollid 
1I<\\,o ~u profoundly modified, More<n'er, illOlot of the 
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mricties whidl Ilave been cxperimcntised on Im\'c been 
]lrodliCOO under domestication j lind as domcstiClltion 
Apparently wnds to eliminate sterility, we ought Ilot to 
eX]K!cl it also to produce sterility. 

The sterility of hybrids is Il very different Cft80 from 
that of first Cf'OIISCS, for their reproducti\-c organs are 
Illore or 1CS8 flillctionally impotent; whereM in first 
CI'OAACS the organs Oil both sides lite in II. perfect con
dition. As we continually see that organisms of all 
kinde are rendered ill BOrne degrro sterile from tllcir 
ronstitlitiollll ha\-illg been di~lurhcd by slightly dif
{(,",lit lind new conditions of life, we nwd 1I0t feel 
surprise at hybrids being in some degree ~tcrilc, for 
their constitutions Mil hanlly fail to have been dis
turbed from being compounded of two distinct organisa
tion&. 'l'his pnrnllclislO ill supported by another ]ltlnIlIcl, 
Imt directly opposite. clll8S of fact;!; namely, that the 
,'i~ur and fertility of all organic kings are increased 
by slight changes in their conditiona of life, and that 
tho o/Tsilring of 8lightly modifle-d forms or varieliCil ac
quire from being crossed increased ,'igour and fertility, 
So that, on tho one hand. collsiderable changell in the 
coll(litjons or life Ilnd CI'OSl:lClil bet ..... een greaOy modified 
fonns, lessen fertility; and on the otller hand, lesser 
changes in the conditiolls of life and crosses between 
1(l8lj modjfied fOMne, incI'CtlllC fertility, 

Tnrniug to googrnllhical distribution. tho difficuhietl 
enoountered on the theory of deecellt with modiRCfttion 
are gra"o enough, All tho iudi\'Kinais of the SQme 
81K.'Cies, and all the species of the SQUie genue, or c,'en 
higher group, must have desceuded from commou 
parents; and therefore. in howover distant and isolated 
1)QrU! of tile world tile), arc now found, they must in the 
course of 8Ucce8ilh'e gcllemtioll8 111wo passed from s ... me 
ono part to 010 others. We are often ..... holly unable 
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c'-en to conjedllT6 how this could IUl,-e been cffedcd_ 
Yet, fUI we IUl\-e reasoll to belic'-c that IIOme !lpeciee ha,-e 
relained tIle Mme specific fornl for very long periods, 
enormously long lUI lIIeasured by yean, too much strees 
ought 1I0t to be laid 011 the occasionnl wide diffusion of 
the same sj>e(: ies j for during Ycry long periods of time 
thero wi ll always be a good clUlnco for wide migra~ 
tion by many means. A broken or interrupted range 
may often btl RCCQunted for by tho extinction of the 
81KlCiee in tho intcnuediate regions. 1t ronnot be de
nied that we are as yet ,-cry ignomnt of the full extent 
of the '-arious climatal and g60gTllphirni changes which 
ha\-o affected the earth during ul(xlcnl periods j and 
I!Uch changes will obviously IUJ.\"e gnontly facilitated mi
gration_ AM an example, 1 118,-e attempted to show 
how potcnt hlUl been the influenco of the Glacial period 
on tho distribution both of the slUno Rnd of represento.~ 
tive "pedes tl lroughout the world_ We nrc lUI yet pro
foundly ignomnt of the mllny occaeionul menns of trans
Jlort. With rcspect to distinct species of tho 8D.me 
genus inhabiting ,-cry distant and isolo.too regions, 118 

the 1)l"OCeaa of modification has llec.c8&lrily been slow, all 
the mooIUI of migration \lill ha"o been poesible during a 
very long period; amI collseqnently tho diniculty of tile 
wido diffusion of B}JeCies of the Mille geliUS iii in sowe 
degree ICI!8Cncd. 

As 011 the theory of Datural selection lin intenninable 
uUlIlber ofinternlCdiatc fonus must have existed, linking 
together all the 8j>e(:ies in each group by gradatioIUI as 
fine M our Ill't:i!Cnt ,-o.rieties, it lIlay be nsked, Why do 
wo 1I0t seo tllC80 linking forms nil around us? Wh\' 
nro not all ofb'llllio beings blended together in an ine~~ 
t ricnble clll108? With respect to existiug forme, wo 
II110uid remember that we 1I00,-e no right to expect (ex~ 
oopting ill raro cases) to diseo\"er dirtctl!l C()IlUcctilig 
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links betwoon them, but only betwoon ('8(!h and 80me 
extinct and supplanted fonn. E"cn on a wide area, 
which liB/! during a long period remained continuous, 
and of which tho climate and other conditiOIlS of l ifo 
chango insensibly in going from a district OC!eUIlied by 
one species into another district occupied by a cI06Cly 
allied SPOOiOll, wo havo no just right to expoct often 10 
find illtennedialo varieties in tho intcrmediato llone. 
For 11'0 havo rt'II801l to believe that only n fow species 
fire undergoing chango at anyone period; and all 
changes are slowly effected. I hln'O abo shown that the 
intermediato \'8ricties which \lill at first probably exist 
in tho illtcnnediato zones, will be liable to be sup
Ilianted by the allied forms on either hand; and tllO 
latter, from existing in greater Ilumbers, will genernlly 
be modified and improved at a quicker rate thall the 
intennedilltc varieties, which e.:dst in l~r 11ll1l1bera; 80 

that tho intennediat6 mrietics "ill, in tho long run, be 
supplanted flnd cxtenninated. 

On this doctrine of tho ext6nninntion or an inllnitude 
of connocting links, between tho li"jng 8lld ~tillct ill
habitants or the world, and at each suOOOll8h'o period 
between tile extinct and still older species, why is not 
c\'ery geological fonnalien charged with BUch links? 
Why dOOll not e"ery collection of foesil remail18 afford 
plain evidenoo of the gradation and mutation of the 
fOnDS of lifo? We meet with no snch e\'idenee, alld thia 
is the mOflt ob\'ioug alld forcible of the many objoctiol18 
which may be urged against my theory. Why, again, 
do wholo groupe of ollied spocics appear, though ccr
tainly thoy often falsely appcar, to 111\1'e como in sud
denly 011 the 8C\'CrnJ geological stagcs? Why do wo not 
find great IlilCf!l of strata beneath tlle Silurian system, 
stored with the remains of the PTObrcnilon or the Silurian 
grouJls of f088ils? For certainly 011 my theory BUch 
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stmla must flOmewhere b""'e been deposited at these 
ancient alld utterly unknown epochs in the world's 
history. 

I ;all answer these questions nnd gm\'c objedions 
only on thc supposition that the geological record is far 
morc impcrfcet than most geologi~ta belic\'c. 1t cannot 
Lc objected Olat there has IIOt been tillle sufficient for 
uny amonnt of orgunic change; for the lapse of time 
hl\8 ~n flO great 8.8 to Lc utterly inappreciable by the 
humall intellcet. l'he number of specimens in all our 
Ill\18CUIll8 is ab80lutely as nothing oompared with tbe 
countl(!88 geuemtions of couutle3il species lI'bich certainly 
have existed We should not be able to recoguise a 
species as the pareut of anyone or more species if we 
were to c.xamille them ewr flO closely, unlces we like
wl&6 ~ mallY of the intcrmedifltc links between 
their past or parent and present states j ami tlle8C mUlly 
links we oould hardly en;f expect to dit!('QI'er, owing to 
tho imperfection of tile geological nx"ortl. Numerous 
exi~ting doubtful fonns oou ld 00 IlIUlll!(\ which are pro
bably \'nrictiCtl j but who will pretend that in future 
ages 80 many f088il links will be diiICQl'ered, that Mtu
mlklB will be able to decide, on the common I'iew, 
whether or not these doubtful fonus are I'arieties? As 
long as most of the links between any two species are 
unknown, if anyone link Of intenuooiate "ariety be dis
oo\'el\.'<I, it will simply be clll&!Cti as allother and di:;tinct 
sl)(.'(!iC$. Only a small portion of tho world bas been 
geologically explored. Ollly organic beings of eertain 
(olAA8C8 can be pf()scn'ed ill a f088iI oondition, at least 
ill nlly grent number. Widely mnging species vary 
n\Ost, and I'nrietictl areonen Iltfil'llt locnl,-bothcilll8C8 
rendering UIO diiICQvcry of intermediate links Icsalikely. 
Locul \'llriHiCil lI'iIl not Bpread into other and dkumt 
region8 until they are considcmbly modified and im-
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pr(wed; and wIlen they do spread, if djsccm~rcd in II 

goological fonnation, thoy will appear lUI if 5uddenl~' 
created there, and will be simply classed lUI lie"' IJpcciCfl. 
l'Ifost formatiolls lIal'O boon internlittent in their ac· 
cumulntion j and their durntion, I am inclined to beliel'e, 
111\11 boon sborter than tho averngo durat ion of spccifir 
fonns. Successivo fonnntions are scparnted from eadl 
other by enornlOUS blllnk inten'als of time; for fossili
ferous formations, thick enough to resist futuro de
gradation, can be accumulated only where much sedi
ment is depoi:iited on tho subsiding bed of tlto sell.. 
During the alternate periods of elevation and of station· 
nry lel'cl the record will be blank. During thc80 laUer 
periooil there will 11robnbly be more variability in tho 
fonns of life j during l)Criods of subsidcnC"C, more ex
tinction. 

With respect to the absence of fossiliferous formations 
bcnooth the lowest Silurian stmta, 1 can only recur to 
the hypothesis gil'cn in the ninth chapter. 'J:lwt the 
geological record is iml)Crfect all will admit; hut thAt 
it is imperfect to the degroo which I require, fow will 
be inclined to admit. Jf we look to long enough in
tervals of time, geology plainly declaree that all speeiCl< 
ha\'e clumged j and they hal'O claanged in the manner 
which my theory requires, for they ha,'o changc.od slowl~' 
and in a graduated Ilumner. \\'e doorly IK'O this in 
the fossil remRins from eonsccuti\"c formatiOIlS innu1nbll' 
being mudl more cloecly related to each other, than a~ 
the foesiis from formations distant from eneh other in 
time, 

Such is the sum of the 116\'eral ehief ohjections and 
diffic-ultiCf! which may jU>itly be urged agRinst my theory j 

ami I ha,'c now briefly rceapituillted the answers and 
e:"lpianations which can be given to them. I have felt 
thCBC difficulties Cal' too heavily during mnny years to 
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doubt their weight. But it dC8('m~8 cspocial notice 
that tile more important objectiolls relate to qUCf!tiollfl 
Oil which we are 'confessedly ignorRlIt; nor do we kllOw 
how igllornnt we are, We do IlOt know all the possible 
trRusitiolial gradations betWt't'11 the simplM and the 
most perfect orgalls; it CtlllUOt be Ilrctcndcd that we 
kllOw all the \'aried meallS of Distribution during tile 
long IllJl8C of years, or that we know IIOw illlj)Crfoct tIle 
n('()logi('al llecord is, Gmve as thCM eI:wcral diflieuJties 
are, in my judgment they do not overthrow t110 tllOOry 

of dC8C('nt with modification, 

Kow let us turn to tho other Bide of tho argument. 
Un(ler domCirtieation we 800 much \"lIrillbility, This 
&eems 10 be mainly due to the I'(>producti\'e system 
being eminently 8usoeptible to ehangc;J in the conditions 
of life; 80 tlmt this system, when not rendered impotent, 
fnils to reproduce offspring exactly like tho parent.form, 
Variability is governed by many complex laws,-by 
corrdUlion of growtiJ, by llSO nnd disul!(', (lnd by the 
diroct action of the Ililysical conditions of life, There is 
Illueh difficulty ill fl8CCrtniliing how Illuch modifiootioll 
our domestic Ilroductions ha\'o IInd{'rgollO; but we may 
safely infer that the amount htu! been large, and that 
modillcaliOllll can be inherited for 10llg pc.riods. As 
long as tho oonditiOIl.s of lifo remain tho 88l11e, we hayo 
re680n 10 belic"o tlJ8t a modification, whieh liM already 
~n inherited for mall)' generations, may continuo 
to 00 inherited for an almost inllnitc number of 
generntion8. 011 the otJlcr hand we 111"'6 e\":idence 
that \'ariilbility, when it hM onco collie into play, 
dOCl! not wholly cellSe; for now varieties atO still occa
~ionally produced by our most an-::icnlly dOlllesticated 
productiolls. 

?Iran dOOil 1I0t IIctuaUy produce '"!Iriahility; ho only 
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unintentionally expoees organic beings to new conditioDs 
of life. alld then nature acta on tlu~ oll!8nisation, find 
C81U(!8 ,'ariability. But man can and doefl ae1eet the 
"arifltions given to him by nature, 11Ild thU8 nccumulate 
tJICm in any desired lUanneI', lie limB adapts animals 
and planta for his own benefit or IlleasuN!, He may do 
this methodically, or he may do it IlnconlK'iollsly by pre
sen'ing the individuals most useful to him fit t!U) time, 
without any thought of ultering tlle breed. 1t is cer
tain that ho can largely inilllellce 1110 chaNlet('r of a 
breed by selocting, in each successi,'c ~ncmtion, indio 
"iJlllll diffcrenCCII 80 slight as to be qnite inappreciable 
by all uneducated eye. This Jll'OCC88 of eel~tion has 
been the ftTCt't agency ill the Ilroduction of the most 
distinct find ulleful domestic breeds. That Ulany of tbe 
breeds produced by man h""o to a lru-ge extcnt the cha
racter of nlllumi species. is sholll'l\ by tlle inextricable 
doubts whether wry many of them ure \'arietiCfl or 
aboriginal species. 

There i8 no obvious rel\8On why tho IlrineiplCfl which 
hal'e acted 80 efficiently under domestieation should not 
ha\'e oci(.'(l under nature, ]n tho llrt'8('r\'atioIiOf fin'oured 
indh'idnale and races, during the C'OlisfIllitly-reeurrent 
Strugglo for Existence, we see the moe:t l)GIIl'enul and 
eveNV'ting means of selection, The stru~'gle for exist· 
ence ine"itaUly follows from the high g:ooltll'trical mtio 
of ineJ"Car>6 which is common 10 all o'l!nJlic beings. 
1'his high rille of increase jg Ilrored by eniellllltioD, by 
the e£foeta of n succession of pecnliar 8t'iI8OllS, and by 
tho results of llatumlisation. a8 expillinoo in the third 
chapter. More indi\'iduals liro bonl tllflu enn possibly 
Sllrl'i\'o. A grrun in the balance will dotenniuo which 
individual shall lire a.nd which sllll.ll die,-wliich mriety 
or SpeciCil shall increase in !lumber, and which shall 
decreaec, or finally become extinct, As the indi-
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"iduals of tho sa1ll0 speciC!! como in 811 respects into the 
cl06C6t competition with each other, the stnlggle will 
genemlly be most !le"ere between theln; it will be ,,1111081 
equaJly8l'n~re between the varieties of the 8ftme BIKlCies, 
and lIell:t ill !le,'erity between the species of the same 
b"CIiU/j. But the stmgglo will oftell be ,'cry Be,'ere be
tWOOII being/! lUOI!t remote in the scale of nature, The 
sliglltest rulmntage in one being, at IIny t\gO or during 
ully SCfl8On, o"er those with which it comes into compe
tition, or better adaptation in however slight a degroo to 
the surrounding physical collditionll, "ill tunl tile balance. 

With IInimals llU,"ing separated sexee there will in 
most Ca9C8 be a struggle between the 1lIf1lee for po88C8Sion 
of the femal08. The most vigoroUll iuclivichmlll, or thOl!C 
whicll have most IIUcce8Sfully struggled widl their condi
tiolls of life, will generally 100"0 most progeny. But 
SUCCC!18 will ofton depend on haling special weapons or 
means of defence, or 011 the channs of the males; lIud 
the slightcst adYlllltage \\illieud to victory, 

As geology plainly proclaims that ellch lnod llllll 
undergone grant physical changes, we might IUn"e ell:
peeted that orgnnic bei.nga wonld have "aried uuder 
natllre, ill the 8IIme way as they g6llemlly have '"lIried 
under the chllnged conditions of domestication. And 
if there be IUly ,'sri.ability under IUltUre, it would be 1111 
ullaccountable fact if IUltnral ee1ection had not come 
into pilly, It lias often been asserted, but tho ftlI!erlioll 
is quite incaJlable of )ltoof, that the IImOlint of 'fanation 
under nuture is a strictly limited quantity. Uan, 
thollgh acting on ell:tenlal chamctcrs Rlone lind often 
caJ)ricio,,~ly, can produce ,,-itilill Il short pe riod 1I great 
result by "tiding up IIIcre individual diftcrCIlCCS in his 
dOllicstic productioll8; 811d evely one admits that there 
lire at lcnst in<iil'iduul diffcTCuCCIl in spociClJ under 
nature, But, besides ,mch diffcrellCCll, all IInturali~ts 
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ha,·o (J,(lmitted the existence of varieties, which they 
think sufficiently distinct to be worthy of reronl ill 
systematic works. No one can draw any clcnr distillc
tion between indhoidual diffe~nce& and slight varieties; 
or between mo~ plainly marked ,·arietice and 8ub-ape
cies, and species. Let it be observed IIOW natumlistl! 
differ in tho mnk which tl,ey assign to tho mflny ~pre
eentllt ivo forme in Europe and Nortll America.. 

H then we }1I\'·0 under nature variability and II. power
ful agent always ready to act and select, why SllOUld we 
doubt that. nriatiOIiS in any way Il.SCful to bciugB, under 
their exceMh·ely complex relatiollll of life, would be IJre
&Crved, ACCumulated, and inherited? \\lIY, if wall can 
by patiClu:e select ,·ariatiOIll!l most useful to himself, 
s}lould nature filii in selecting ,·ariations usefuJ. WIder 
changing conditiOIl!! of life, to ller li,·ing Ilroduct8? 
What limit can be put to this power, acting duriTlg long 
ages and rigidly semtinising tho wholo constitution, 
structure, and habits of each crcatllr<l,-fawmring tile 
good and rejooting tllo bad? T call 800 no limit to this 
power, in 810wly and beautifully ndaJlting each form to 
the most complex relations of lifo. Tho thoory of 
natllml selection, e'·en if .... e looked 110 further tlum tlli .... 
seems to me to be ill itself probablc. 1 hMo nlready 
teCfl.Jlitulated,88 fairly 88 I oollld, tho opposed diniculties 
alld objections: IIOW let U8 turn to the special facts and 
IIrgUlllentB ill fa,·our of the theory. 

On the view that species are only strollgly marked 
ami permanent varieties, and t\lat oneil species first 
existed 11.\1 a variety, we can see wliy it is that no line 
of dCIIUlrcation Clln be dmwn ootwoon spccics, com~ 
1II0nly anppoFlC(\ to have been produced byapcdl\l nets 
of crention, lIJi(i varieties which are neknowlcdgcd to 
111\'·C been produced by secondary lawl!. On tlli~ sarno 
," iow wo can understand Low it is that in eneil region 
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where mall)' species of a genus haye been )lnx\uoed, 
and where they 110W flourish, these snIDe species should 
Ill'C!!ent many ,-arietics; for where the manufactory of 
species hM been actiyo, we might upect, M a gencral 
fule, to find it still in action; and this is the ease if 
mrictiCOI be incipient species. jUorwvcr, the Ilpedes of 
tile lorger {,,'CllCro, which afford tho greater nllUlUer of 
varieties or incipient species, retain to a certain degroo 
tlle character of yarieties; for they differ from each 
other by a lC88 amOUllt of differellOO than do the spe
cies of smaller genera.. Tllo clo6ely allied species also 
of the larger gencra apparently have reetricted mnges, 
and they are clustered in little grouJls round other SJJ&. 
des-in whieh reE!IMlCl;i they resemble \·arietiee. These 
are strungo relations on the \iew of ench species having 
been independently created, but ate intelligible if all 
speciCil first existed 118 \·arieties. 

As each sj)oeics tends by its goometrieal mtio of 
I1lproduct ioll to increnso inordinately in nnmber; alld 
os tho llIodified descendants of ellCh SpCciCil will be 
CURL/cd to illereMC by 80 lllllCh tho morc lUI tlley 
become more di\'ersified in hahits aud stnleture, 80 M 
to be elluhled to seize on muny and widely different 
places in the economy of nature, there will be a con. 
stuut tendency ill natuml selection to )ll'C!!el'\'e the most 
di\'ergent offspring of anyone ll]MlCiee. J lence dllring a 
10ng-COlltinued oourse of modificatioll, the slight differ. 
ences, chnmcteristic of varieties or the MillO species, 
tend to be nllgmcnted iuto tlle greater differences chn. 
mcteristic of species of tile same genus, New and im. 
IlrQ\'ed \'arietice will illCl'itablysllpplllnt lind extermiIlate 
tbe older,leflll improved and intermedillto vnrieties; nnd 
thlls spedCII nre rendered to a. llirge extcnt definod and 
distinct objects. Dominant species belonging to tho 
Illrger groups tend to gh-e Lirth to new and dominant 
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fOrnl9; I!O that each largo group tenda: to becomo still 
larger, aud nt tho snmo time more dil'ergcnt in character. 
But as all groupe cannot tbu.s succeed in increasing ill 
si7.e, for tho world would not hold thorn, the more domi. 
nant groUpll beat the less dominant. This tendency 
in tho largo groupe to go on iucrenging in lIi7.o and 
di,<ergiug in character, together with tho almost in
evitable (''Olilingoney of much extinction, explains tllO 
arrangement of all tho fOfms of life, in gronps sub
ordinate to groups, all within (\ fow great classes, which 
wo noll' 800 ow!ryll'here at()und us. and which hlUllltC
vailed throughout all time. This grami fnet of the 
grouping of all organic beillgs BOOms to me utterly 
inexplicable 011 tho theory of creation. 

AIs natural selection acts solely by flCClimulating 
digllt, successive, f",'ourable variations, it elln produce 
110 great or suddcn modification; it can act only by vcry 
short and slow steps. Hence the canon of" Nntnra non 
il'lCit 8!lltum," which o'"cry fresh addition to Ollr know. 
ledgo tenda: to make moro strictly correct, is on tJlis 
thoory simllly intelligible. We BtUl plainly 800 why 
Mtllra is prodigal in I'ariety, though nig-gnni in llinOl-a_ 
lioli. But why lhis should be a law of natum if each 
tqJOeies has boIln independently created, 110 IlllllI can 
eX]llain. 

i\[any otllCr facta are, as it seems to me, explicnble 
on this thoory. How strange it is that a bird, under 
tho form of woodpecker, shonlli h(\,"o been crented to 
prey on insecta on tho ground; that npland geese, 
which lIovcr or rarely swim, SiIOUld llR,"e been created 
with webbed feet; that a t!lrn~h should hl\\"o been 
creatod to divo and fce<l on sub-aqllatie in~t.s; amI 
that 8 IKllrel should hnve been created with habits and 
structure fitting it for tho life of an allk or grebe! and 
so on in endl088 other cases. But on tho view of each 
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~pecie8 collstantly trying to increase in number, will, 
llatural selection always ready to adapt tlle slowly \"ary
iug descendants of cach to any Ul\occullied or ill-occu
llied place in llature, tllCSE! facts cease to be strange, or 
perhaps might even have been anticipated. 

As nnturnl selectioll nets by competition, it adapts 
the inhabitants of each country only in relation to the 
degree of perfection of their associates; so tbllt we 
need feel no surprise at the inhabitants of lilly one 
country, although on the ordinary view supposed to ha.e 
been specinlly crellted and adapted for tbat country, 
being beaten lind supplanted by the naturalised produc
tions from o.nother laud. K or Ollgllt we to marvel if all 
the contrimnces in nature be not, as far RS we can 
judge, absolutely perfect; and if somo of tllem be ab
horrent to our ideas of fitness. " Te need not mAn-dat 
the sting of the bee causing the bee's own death; lit 
drones being produced in such vast numbers for one 
single act, and being then slaughtered by tllcir sterile 
sisters j at tho IlStonislling waste of pollen by onr 6.r
trees; at the instinctive hatred of the queen bee for her 
own fertile daughters; at ichnenmoni<ioo feeding witllin 
the livo bodies of caterpillars; and at otller such Casef!. 
'fhe wonder indeed is, on the theory of natural selection, 
that lnore cases of the want of absolute perfection ha\'e 
not I:H-*.u obsen"ed. 

'1'he complex and little known la\\"8 go,'erning varia
tion are the 8Ilme, as far as we can see, with the laws 
whidl have go\'erned the llroduetion of so-called specifie 
forms. In both cases physical conditions seem to have 
prodnccd but little direct effect j yet when varieties 
enter IIny Il".one, they occasionally assume some of the 
chllmcters of the species proper to that Il".one. In both 
varieties and SIJCeies, use o.nd disuse seem to have pro
duced some effect; for it is difllcillt to resist tllis COIl-
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elusion when wo look, ror insto.nee, at the logger-Ilended 
duck, which ha.!! wiugs illcapable or flight, in nearly 
the sarno condition as in tho domestic duck; or whon 
we look at tho burrowing tucutucu, which isoccas.ionlliiy 
blind, and thon at certain moles, which arc habitually 
blind and Ilal'o their eyes c(wore<l ,,-ith skin ; or whon 
wo look at tho blind animals inhabiting tho dark cal'CS 
of A merica and Europe, I n both l'arieties and species 
correlation of growth !!Cems to 1111\'0 piIlYOl:la most im
portant part, 80 that when one part haa been lIlodified 
other pam are Ileoessn.rily modified. J n both l'arictiet! 
and species rel'crsiolls to long-lost charoeters occur. 
lIow inexplicablo Oil tho theory or creation is the occa
sional appearonoo or stripes Oil tho shoulder and legs 
of tho eel'erol spocies or tho horse-geulls and in their 
hybrids! How aimply is this rnet explained if we 
belie\'o that these species have dCBCended from a striped 
progenitor, in tho same manner as tho 8Cl'eral (Iomestie 
breeds of pigeon ha\'e descended fl'Om tho bluo and 
barrod rock-pigeon! 

On tho ordinary \'iew of caell species having been 
independently created, why should the specific dIame
ters, or thOilO by which the species or tho SlIme )Zl!nus 
differ from eneh otllor, be more l'ariable than the generic 
eharaetel'3 in which they all agree? Why, ror instance, 
should tho colour of a flower be morc likely 10 yary in 
any 0110 speciOll or a genus, if the other speeiCfl, supposed 
to hal'O been created independently, hal'o diff'ercntly 00-

loured 1l0wel'3, than ir all the 8pceiesof the genus h(ll'o tllC 
same coloured fiolVcl'3? If ~peciC!< arc only well-marked 
varieties, of which the cllal'llctcl'3 1111.\'0 becomo in u high 
dcgroo perznnnent, wo can understand this faet; for 
they havo alrcady varied sinCQ tlley brallched off' from a 
common IJr(lgcnitor in certain charncters, by which they 
have como to be specifically diiltiuct from caeh oilier; 
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and therefore these same characters would be more 
likc1y nil! to be variable than the gcllCfic charnc1e11l 
which 111"'0 been iuherited without challge for all enor
mous period, It is inexplicable on the thoory of crea· 
tion why a part dO\'eloped in a Yery ullnSMI manlier in 
any 0110 species of a genus, lind therefore, M wo mlly 
naturally infer, of great importallc<l to tho spcciCl!, should 
be eminently liable to I'ariation; but. on my \-iew, this 
part 11116 undergone, since ilie scveral specics branched 
oft' from a common progenitor, au uunsual amOllllt of 
,-ariability and lIl(l(lific.aliou, and therefore we might 
OXIK'Ct thill l)Qrt brcnerally to be still "Rriablc. But a 
l)Qrt may be dOHllopod in the most ullusual maUl\er. 
like tho wing of a but, and yet not be more \"ariablo 
than auy OdlCT structure, if the part be COmmon to 
lOnny suoonlinnto fonns, that is, if it has been inJlerited 
for a vcry long period; for in this ease it will have been 
rendered constant by IOllg-continued naturalllClection. 

Glancing at instincts, marvellolls 118 !!Ollie nrc, they 
offer 110 greMor difficulty than dOO8 corporeal structllre 
Oil tho thooryof tho natural selection of lIucceseiye, slight. 
but profitable modifications. We call thns IIlldentand 
why nature moves by gradnated steps in endowing dif· 
ferent IlIIimnls of tbe same class with their scI'eral io
IItinel8. 1 h(\l"e attempted to show how moch light the 
principle or gradation throws on the admirablo arehi· 
tectllralllOwen or the hive-bee. Habit 110 doubt /!Orne
times comcs into play iu modifying instincts; bllt it 
certainly ill not ilidispellllllble. lIS we see, in tho caae of 
neuter insects, which leave no progeny to inherit tho 
eflOets of long-COlltinued habit. On the viow of all the 
spocies of tho Mille genus haloing descended from a 
COUllUOIl pllrent, and having inherited much ill cowmon, 
we CIII\ Il1Ident&.nd how it ill that allied 81MX:iC8, \I-hen 
placed under considerably different conditions of life, 
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yet should rollow ncarly the some instincta; why the 
thrush of South America, ror instance, linC!! her ncst 
with lOud like our B ri tish species. On tllO ,-low of 
instincts having OOeu slowly acquired through natural 
selection wa ncOO not marTel at soma iustinets being 
al)parcntly Ilot perfect (Iud liable to mistakes, aud at 
mally iustiucte causing other animals to Buller. 

If spccies be only well-marked and perrnauent wlrie
ties, we can at ouce see why tlleir crossed offsilring 
should follow the 8/llne oomplex laws ill their degrees 
and kinds or resemLianoo to their parents,-in being ab
sorbed into each other by succesgj,'o CI'08SC8, and in oth(:f 
such poiuts,-as do the cl'06Se<l offspring of acknow
ledged varictiCB. On the other hand, these woult! be 
strouge facts ir specica ha,'e beeu indcpendenUy created, 
and "(Lrietiea 1111.\'0 been produced by I!CCOndary laws. 

Ir wo admit that the geological rooord is imperfcct 
in an extreme degree, thou such fo.cts as the record 
givC9, support tho theory of descent with 1ll00litlention. 
New species ha\'e come 011 the St.lgo slowly ami at 
BUCCC$!il'a inlen'uls; and the amount of cllflllge, after 
equal intervals or time, is widely different in different 
groupe. Tho extinction or speciC!! and or wholo b'fOuPS 
of specie&, which has Jllayed 80 conspicuous a JNUt in the 
history of the organic world, almo.;t inevitably folloll'8 
on the principle of natural selection; for old fOrms will 
be IlUpplauh.od by IICW and imprm'cd fonna. :Keither 
lIingle species nor groups of species l'('app<'lIr when t(,o 
chain of ordiMry generotion 11M onco been broken. 
The gradual difrllsioll of dominant forms, ",ith lho slow 
modification of their descendants, C(lIISCS t(,o fonus of 
life, after long intCTmls or time, to apprar as ir tlley 
had changed simultaneously throug(,out the worlol The 
fact of the fOlll;i l remains of each fonnation being in 
some degree intermediate in character ~tWCCll tlle 
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f06Si1S in the formatiolls above and I;.(>10w, is mUlp!y 
l'xplained by their intenucdiate position in the chain of 
dl'8Cellt_ The grand fact that 1\11 extinct organic bei ltgi! 
belong to the 8IIme system with recent beings, flllling 
either into the !laDle or into intermediate groupe. follows 
from the living and the extinct being tile offspring 
of common pnreut& As the groups which 1Ia'-e de
scended from an ancient progenitor llfwe genemlly 
dil-l'rge<! in dlamcter, tIle progenitor with its early de
i!Ccndallts will often be intermedinte in dillra.ctcr in 
comparison ..... itll its later descendants ; and Ihlls we ean 
IiOO ..... hy the more ancient a fossil ill, the oft(!ncr it stands 
in IIOlIIe degree intennediale betwccn existing and allied 
groups. Ue<:ent forms are genl'rnlly looked at 8iI being, 
iu HOme vague 8eUllC, higher tha n ancient and utinct 
forms j and tircy are in SO far higller lUi the later find 
more impro,-C(l forms have collqlll'red the older and less 
imllrQved organic beings in the stnlggle for life_ Lastly, 
the law of the long endurance of allied fonns on tile 
&lme continent,-of Illllrsuilinis in Australill, of edelltata 
in Americll, Ilnci other snch eaS<'f!,-is intdligibll', for 
within a eollfinN conn try, the t\'Cent Bnd the utinct 
will naturally 00 allied by descl'nt. 

Looking to geographical distribution, if we admit that 
there haa been during the long course of ages much 
migration from one part of the world to another, owing 
to fo rmer climntal and geogmphieal changes and to 
the mallyoccasional and unknown means of di~l)('rsal, 
thell we can undcltltaud, on thc theory of d('sccnt with 
modification, 1II000L of the great ll'ading fllcts in Distribu
tion. We can sec why there should 00 r;o striki ng a 
pamllelism in the distribution of organ ic Ix-ings through. 
out spa.cc, and in their geological succ<'I!siou throughout 
time j for ill both ca8eS the beingtr ha"c been connected 
by the bond of ordinary genemtion, and the means of 



4i7 

modifiCAtion Ila\'o beon the same, We !ICC tllo full 
meaning of tho wonderful fnet, "hieh mll"t luwo struek 
every tmveller, namely, that 011 the Mme continent, 
under the most diyerse conditions, under heat aud cold, 
ou mOllutain aud 101l'land, on desert8 and mal'8hee. mOl!t 
of tho inhabitants within each great class are plaiuly 
related; for they will generally 00 de8(.'('n(lauU! of tho 
&lme progenitor!! and early colonistA On this same 
princilJic of former migration, combined in most ctUieS 

with modifie(ltion, we can understand, by the aid of the 
Glacial period, the identity of SOUle few 1)lants, and the 
clOilC alliance of lIIany others, on the nlost di8tant moun
tains, under tho most. different climatee; and likewise 
the clO8O a1liauce of SOllie of tlle iuhabitnntil of the sea 
in the 1I0rtileni lind southern tompemte zones. though 
iK'pamt(.>(1 by the whole intertrol)ical OCean. Although 
two areas may pre8Cnt tho same physical conditions of 
life, we need feci 110 surprise at !lleir inhabitants being 
wid('ty diflcr<!llt, if they have been for a long period 
oompletdy 8('pnnltcd from each other; for at! the rela
tion of ol".,:allism to orgauism ie the moet important of 
atl relations, (lild S.II !lIe two areas wiU h(lve rece.h'ed 
eolonists from !!Ollie third !!OUl'OO or from each otller, at 
\'arioua periods and in different proportions, the course 
of modification in the. two areaa wiJl inevitably be 
difti;rent. 

011 thiB \.-jew of migration, with subsequent modifica
tion, we can see why oceanic islands should be inhabited 
by few species, but of these, that lIlany should be 
peculiar. We CAn clearly see why thoiOO animnlll which 
eSilUot CroM wide spaces of ocean, lUI frogs and terrestrial 
mamlllllls, should 1I0t inhabit oceanic ishmde; alld why, 
011 the oilier hand, new and peculiar sl¥'Cies of oota, 
which CAli tm\'erse the oceall, should !!O oftell 00 foulld 
on islands (ar distant from any oontioent. Such facta 
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lUI the 1,,'ClICnce of peculiar species of bate, aud tile ab. 
1IC1IC6 of all otber mammals, 011 oceanic i.slands, are 
utterly inuplicable on the tllOOry of independent act8 
ofcl'('ntion. 

'f he cxistence of closely allied or reprellCntath'e spe
cies in any two areas, implics, on the thoory of descent 
with modification, that the snme pnrcnts formerly in
Jlnbitcd Loth arclUl; and we almost itn'arinbly find 
that whcr(l1'cr many closely allied species inhabit two 
an)lUI, solDe iclcutical species common to both still exist. 
Wherever mauy closely allied yet distinct spooies occur, 
many doubtful forms and 'l"arietics of tile snme species 
likewise occur. It is a rule of high gencrality tllaL the 
illllnbitanta of each area are related to the inhabitants 
of the ncarest f!OUTC6 whence immigrau1.8 might have 
been deri\·ed, We Bee tbis in nearly all the 11\an1.8 and 
animal! of the Galapagos archipelago, of J nan Fcrnandez, 
and of the other American islands being relnted in the 
m08t striking mnllller to tile plants and an imals of the 
Ileighbouriug Amcrican mnillialld; and those of the 
Cape de Verde archipelago and other African islauds to 
tile Africlln mainhlnd. It must be admitted that these 
facts receive 110 cxplanation on the thoory of cl'OOtion. 

i'ho (act, as we have seen, that all past aud IlTClileUt 
organic ooings cotl81itute one grand nalurllillystem, with 
group subordiuate to groull, and with extinct groups 
oftcn falling in between receut grouJl8, is inwUigible 
ou the theory of uattual selection with i1.8 contingencies 
of c.xtinction and divergence of character. On these 
sa.me Jlrinciplea we see how i t is, that the mutual 
affinities of the spooies and gcnera within cach class 
are 80 complcJt: alld circuitous. We 800 why certain 
chaf'llctcl'lJ are far more serviceable tlmn othcl'lJ (or 
dB8Iliflcntiou ; - why adaptive chtlrtlCtet'll, though of 
paramount importance to the beillg, are of hardly any 
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importance in claasification; why characters derh-ed 
from rudimentary parla, thongh of no sen'ice to the 
being. are often of high classificatory \'alno; and why 
embryological characters are Ille lIlost valuable of all. 
The real 9.ftlnities of all organic beings are due to inhe
ritance or oolmuunity of desceut. The natural system 
is a gellculogieal arrangement., in which wo Juwe to 
discover tho lines of dCllCcnt by tho Illoat pcnnunent 
characters, howe\'cr sl ight their vital importunce 
may 00. 

'1'lIe fnunework of bones OOing the Mille in the Iland 
of a mall, wing of a bat, fin of the IXlrpoisc, and Jeg of 
the hOI'SC,-tlie same Ilumber of "ertcbrro fonning the 
nook of tho giraffe and of the eiephant,-fmrl innu
merablo other Buch facts, at once cxplain thcmseh'es on 
the thoory of desceut with slow and slight IJUccessive 
modificatiOIls. The similarity of pattenl in the willg and 
leg of a bat, though used for Buch different I)urpose,-in 
tllC jaws aud legs of a crab,-ill tho petals, atamells, and 
pisti ls of a flowcr, is likewise intelligiblo on tho view of 
tho gradual modification of parts or orgaus, which were 
alike ill the early progenitor of each clll88. On the 
principlo of Bll<'OO8iih'e \'ari9.tiollll 1I0t alw9.),8 BUIK'r\'elling 
at au early age, and being inherited 8l a oolTCilfXInding 
not early pcriod of life, we can clearly IlOO why the em
bryos of malllma.l.s, birds, reptiles, and fishes sllOuld be 
/JO c10ecly alikc, and shonld OOBO unlike the adult forms. 
' Ve may ooe.ae lIIar\'elling at the embryo of an air
breathing mammal or bird luwiug branchial IIlits and 
arteriell running in loops. like those in a fish which baa 
to breathe tho ni r dissoin)(l in wnwr, by the aid of well
de\"clopc<l bnmehire. 

D isuse, aided sometimes by nntural selection, will 
often tend to reduce an organ, whcn it hWl become 
useless by changed habita or wuier changed oondiliOIlB 
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or lifo; and we can clearly understAnd on this ,·jew the 
meaning of nldimcntary Orgtlll]J. But disuse and selec
tion will generally act on each creature. wben it has 
COIUO to IImtllrity and has to Illay ita full ]lart ill the 
struggle for eristcnc(', Bud will thus IlIwo liule power 
of ncting on an orgrm duriug early life; hence the organ 
will 1I0t 00 much reduced or rendered rudimentary at 
this CArly age. Tho calf, for instance, has inherited 
teeth, Wll ich nc\'e r cut through the gUllis of the upper 
jaw, from an early progen.itor having wcll-d<wclopcd 
tocth; and wo mny believe, tllM the teeth in the 
mature animnl were reduced, during SlIoc('88ivQ gene
l'fltions, by dislI.IJll or by the kmguo and 1)6lato luwiug 
been fitted by natural selection to browse without tllt·ir 
aid j whereas in the cair, tho teeth hM'O been left UII
touc1lCd by selection or (\i;IU8e, and on tile prillcilJle of 
inheritance at correspomlillg !lge~ ha\'e boon inherited 
from a remote period to the IJrC8Cnt day. On tile \'iew 
of eooh organic being and onch separate organ hal'ing 
been s)locinlly ('rel~ted, how utterly inCxlJlicnble it i9 that 
parts, like the teeth in the embryonic calf or like the 
shrivelled win/,"8 under the soldered wing~\'el'!l of some 
booties, should thu9 80 frequently bear the Illain stamp 
of inutility! Nature mny be said to Ilfwe taken ))(IWS 

to 1'6\'001, by rndimentary orguns and by homologous 
8trnctUI'C8, her IICheme of modification, which it ilCCm!l 
Olat we wilfully will not undensland. 

I havll nO"'recapitulate<i thochiof facts and consider
ations which 1mI'll thoroughly corlVinCiJd me that spccies 
have chnng<l(l, and lI.TC still slowly clulnging by the Ilte

servatiol) and IIccumulation ofilucce8tlivo slight favour
able vo.rintiona Why, it may be asked, h8\'e all the 
most emincnt living natura.lists and geologigtB rejected 
tbis view ef the mutability ef species? It CftlUlOt 00 
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asserted that organic beings in 9. state of nature are 
subject to 110 variation; it cannot be prow!d that tho 
amount of ,·nnation in the COllrse of long agee is II. 

limited quantity; 110 clear distinction has i.lc<:n, or call 

be, drawn between species and well-marked '"I1I;cties. 
I t cannot be maintained that species when intcrcrosscd 
arc invuril1bly steri le, and varieties invariably fertile; 
or that sterility is a special endowment and sigu of 
crealion. ~I'ho belief that species were immutnblo \ )r(). 

duct ions \l'fl8 almost umlYoidnblo /lIj long as tho history 
of tho world WIUI thought to be of short dllmltOn; and 
noll' that 11'0 hayo acquired somo idea of tho ifll)!;e of 
time, wo nrc too '']It to assume, without proof, that tho 
goologirftl ro<'ord is 8() perfect that it would liMO 

aiford('(1 liS plnin l.widcnce of tile mutation of 8.pecics, 
if they h'ld undergone mutation. 

But the ellicf cause of our natuml unwillingnCBII to 
admit that. one "'pedes hIlS gi,'ell birth to other and 
distinct s[IC('ies, is that we are always slow in ndmitting 
any great c1umge of wh ich we do not &CO the interme
diate ~tepll, The difficulty is the Sllme /IJJ thut fclt by 
so mllny goologist«, when Lyell first insistcd that long 
lines of inland cliffs had been fonned, and great Vl\l1cys 
excanltccl, by the slow action of the COO8t·wtm~, The 
mind cannot l)08Sibly grtL"P the full meaning of the 
term of II. hllnrlred million yenrs; it eanllot add lip 
ourl perceil'c the full effcct« of lUany slight "Sril'ltiOIlS, 
accllmulated during an almost infinite number of ga
nendions. 

Although] mn fully conyiuccd ef the truth of the 
views gi"Cll in t llis volmno under tho form of fin 
abstrn.ct., l uy no means expeet to ~nvin(.'C experienced 
llnturtlli.~ts whose minds llte ' stocked with II. multitudc 
of fll.cts all viewed, duriug II. long COUr8C ef yCfln!, from 
n poi'lt of view directly opposite to mine, I t is 80 easy 
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to hido OUf ignomnce under su<.-h expressiollB lUI the 
"plan ofcrco.tiou," "unity ofdcsign," ~., find to think 
that we gh'e au explanation when we only I'(!!l:lato It. fnct. 
Any 01\0 "-11080 disposition lcad3 him to attach more 
weight to uuel:Jllained difficultie8 than to tho exl)iuuo.
tion of a oortain number of fllCta will ce.rtninly reject 
my thoory. A fow llaturuli~lB, endowed witl. much 
flexibility of mind, and wllO IlRro already begun to 
doubt on tho immutability of species, may be influenced 
by thill ,-oiumo; bllt I look with oonlldeuco to the future, 
to yOlilig find rising nllturnliW!, who will be able to 
"iew IxJtl. sides of tho que:.1.ion with impartiality. Who
o\'er is led to belie\'c that spcciCtl nre mutable will do 
goIXl IICn'ice by eonscielltiously cxpre88illg his com-je
tion; {or only thus can the lond of pn:judico by ... dlich 
this subject is o\'crwhcllllC(1 be remo\'{!\l 

Sevenll emiuent nllturalists hare of Into published 
their ~lief thllt a multitude of reputed spec-it's in each 
genu8 are not real spccit'8; but tlmt other speciOil are 
real, that is, Juwe becn independently ercated. TlliB 
seem8 to IIlO a strange couclusion to arM,-e at. 'l'hcy 
admit that a multitude of formll, which till lately 
they thelllsclvOll thought were llJ>C<'inl creations, aud 
which are still thus looked at or the majority of llatu
ntlisu, aud which OOU,;cqUClltly have ('I'c ry external 
characteristio feature of true sj)C{'it'R,-they admit that 
thC80 havo been produced by '-ariatioll, but they refuse 
to c;dt'ml tho IllUno ,-lew to other and ,-cry slightly 
different forlila. NcverthelC88 they do not pretend that 
they elm dcfine, or c,"ell conjecture, wllieh are tho 
ofCate<1 fonns of life, and whid} arc thosc produced by 
secondary 100w8. TIlCy admit YIlrintion us II vera (Qum 
in one e8S(>, they arbitrarily reject it in auother. without 
assigning flny distinctiOl1 ill tho two cases. The day will 
COlllO when this will be glYell as a curious illustration of 
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the hlimlncss of preconooi,'ed olJinion, TIle86 outhors 
seem no morc startled ot a miraculous act of creation 
than at nn ordinnry hirth, But do they ff'ally believo 
tllIlt at iUlllunerohle periods ill tho enrtMI hi!!torr cer
win elelncm!ul otoms have been commanded suddenly 
to flash into living tissues? Do they belio\'o tlmt at 
each supposed act of crcatioll 0110 illdi\'idulll or lIIallY 
were produced? " 'ero all tIlO infinitely uumerous 
kinds of nnimals and plants created ns egg!! or seed, 
or lIS full grown? and in tho CI\86 of mammal.l!, were 
they created bearing tho falso marks of nourkhment 
from the motller's womb? Althougll naturnl~~lg \'ery 
properly demllnd a full explallation of el'ery difficulty 
from those who belic\'o in the mutability of species, on 
their OW'II side they ignore tho whole subjt'Ct of tIle first 
nppca.ranC(l of species in what thoy consider re\'erent 
silence. 

]t mny be nsked how flU' r extend tIle doctrine of tho 
modili('ution of species. Tho qtle~tioll iii difl1clllt to 
answer, because tho more distinct tho fonnil are which 
wo may consider, by so much tho arglltnt'uts filII away 
ill forec. But !lOme arguments of the greatest weight 
extenel W!ry far. All the membl.'rs of whole clt18.;('8 can 
be oonnCCled together by chains of nmniti,'1I, and ill 
can be clll.lt6iflcd on the same Ilrin('iple, in group, sub
onlinnte to groupe. Fossil remains somctiltlCH t('1II1 to 
fill nIl \'ery wido intervals bctW"CCI) existing orders. 
Organs in a nlflimelltary condition plainly show that an 
early llrogcnitor had the organ in n fully do\'e!opcd 
stato; lind lhilJ ill some instances nece&arily implica au 
enormouil Ilmoullt of modificntion in tho dOIK.'endiluls. 
Tilrongliollt whole clllSllC8 I'IlriOll8 8!rnctuf'(l'l ore fonned 
on the samo Ilattcrn, tmel at all elllb~'ollio age the 
SpeciC8 e1~ly reeemble each other. 'l'herefore 1 can. 
not doubt tbat the woory ofd~llt with modillcation 
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embrnoos fill tllo members of tho SIImo c11188. 1 believe 
that animaiJI luwo descended from at OIC111t OWl' four 
or five Ilrogcnitors, and l)lnnts from aD equal or lesser 
number. 

AualO!l'}' would lead me ono step flirtilCr, namely, to 
tho belief that nil animals and )linnts have t1eaccuded 
from somc ono prototype. nut !lnnlogy may be /I. de
ceitful guido. Ncvcrtlwlcss alllil'ing tliings II/wo much 
in common, in their chemical cOlllposition, tbeir genninai 
,'csiclee, their C(!Uular structure, and their laws of growth 
Ilnd reproduction. " '0 see this Ol'on in 80 trilliuS 11 cir
cumstance lUI that the same poison often similarly affects 
planta and animals j or that tho poison /JeCl'etoo by tho 
gall-fly I)t'()(luccs monstrous growths on tho wild rose or 
oak-tree. Therefore I sllOutd infer from analogy that 
probably all the organic beings WILich lliloYO m'or liyed 
on this earth have Llesccnded from somo ono primordial 
form, into which lifo was first breathed. 

" 'hen tho ,-iews entertained in tllis volumo OD tho 
origin of speciCll, or wIlen analogous views are generally 
admit ted, wo can dimly foresee that there will be a con· 
sideroblo revolution in natural history. Sp.tematisls 
will be able to pursno their labours as at present; but 
they will lIot be incessantly haunted by tho s!Jado~1' 
doubt whether this or that form be ill essence a species. 
This 1 feel sure, and I speak after experience, will be 
no slight relief. 'ille endless disputes wheth!!r or not 
somo fifty IIpccies of British bramUlea are t"IO species 
will ccaao. Systematists will hU\'o only to decide (not 
tllllt this will bt;l easy) whether nlly form be sufficiently 
cOllst.ll.nt and distinct from other forms, to be capable 
of deflnition; and if deflnable, whether tho dilTerenee8 
be sumciclltly important to deserve a specific lIame. 
This IlIttcr point will become a far more C8S('ntial con-
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siderntiOD tban it is at )lresent j for differences, hO\f
ever slight, bet\fC<!u auy two forllls, if not blen(le<i by 
intermediate gradations, arc looked at by most naturel· 
ist8 118 sufficieut to raise Loth forms to the rank of 
speci()lJ,. liereaner we shall be comlHillod to acknow
ledge that the only distinction bctll'oon specil'8 and 
well-mtlrked varicties is, that the latter arc known, or 
bcliew!d, to be oonnected at the llrcscnt day by illtcr
mediate gradations, whereM Ilpecies were fonnerly thus 
conn()('ted. Hencc, withont quite rej.'cting the con
sideration of the Ilrct!Cnt exi~tellce of illtenuediato gra_ 
dations between any two forms, we sllS]] 00 led to weigh 
more ea~fully fUid to "alue lligher the actual amount 
of difference betwccn them. J t is quito Jlos:;ible that 
fonus now Sf'ncrnllyacknowledged to be llIerely varie
ties may hereafter be thollgM worthy of specific IlIl.IllCll, 
as with tho llrimroeo and cowslip j and in tills case 
scientific and common lauguage will comc into accord
ance. In short, wo shall hiH'O to treat specics i ll tho 
same manlier as those naturalists treat genera, who 
admit that genera are merely artiflcial combinations 
made for conycuicnC('. 'Ihig lIlay not 00 a dH,'crillg 
)lrospCCtj but II'C sholl at lcost 00 freed from the voin 
scorch for the undi>!CO\'cred oud ulldi.seoycrable C!l~llce 
ofllic term species. 

The other aud more gencnll dcpartmcnb! of natural 
history Ilill ri80 greatly in inll>r(>~t. The tenDS Il.ro<l by 
naturnJi~ts of aflillity, relation~hil), community of typc, 
paternity, lUorphology, adulltivtl chnrncte~ rudimentary 
and nLorted organll, &-c., will CCMe to be metaphorical, 
and will have a plain signification. When we llO longer 
look at all organic being as a salage looksata ship, iIiI at 
fIOwelhillg wl.Jolly beyond hig comprehcllsion; II heD we 
rcgord orery production of nature as 0110 wl.Jjch has had 
a history j when we contcmplatc clery colUplcx structure 
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and instinct ft8 tl16 summing up of many contrivanccs, 
each useful to the possessor, nearly ill the same wny lUI 

when wo look at any great mechanical iuwmtion 1\8 the 
summing III) of tho labour, tho experience, the reason. 
and m'en tho blunders of numerous workmen; when we 
thu8 "jew caell organic being, how far morc interesting, 
I speak from experience, will the study of Jlo.turnl 
history boeome ! 

A gnmd nud almost untrodden fleld of inquiry will 
be opened, on the CILUseS and lawe of "srintion, 011 corre
lation of growth, on the effects of U~ alld disuse, on 
the direct action of externll1 collciitiOIl8, alld 80 Corth. 
'J'ho study of domestic productions will ri8C immensely 
in ,'aillo. A new .ariety raised by mall will be a fnr 
more important and interesting subject for study than 
ono moro 8]M!Cies added to the infinitude of already 
l'eoonicd 8]lOOiea. Dur classificntio1l8 will como to be, as 
far ns they can be 80 made, genealof,-le8; lind will then 
tnlly givo what may be eaUre tho Illan of creation. 
Tho rules for cllWJifying will no doubt. become simpler 
wll('11 we have 0. definite object. in view. Wo pOS&eSll no 
podi~ or annorial bearings; and wo 11Ill'0 to dis
OOl'er Clnd tmoo tlle mally diverging lines of descent in 
onr nnturol genealogies, by characters of any kind which 
have long been inlleritOO. Rudimentary organs will 
speAk iufallibly with respect to tho nature of Jong-10ilt 
slnlcturc8. Species and groupe of 8j)(!('iCflt wbiclt are 
called aberrnut, and which may fancifuUy be cnllcd 
li"ing fossils, will aid us in forming a picture of the 
ancient fonns of life. Embryology will rew~al to us the 
stnlcture, in ROme degree obscured, of tllO llrototypes of 
eneh greatcllUlS. 

When wo can fool assured that all tho individuals of 
tl10 Slimo species, and all tho doscly allied species of 
m05t genem, havo witlJin to not l'Cry remoto period de· 
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eccnded from oue parent, ami have migrnted from 80me 
one birth!JllICe j and when we better know tho many 
mean.a of migration, then, by tho light which geology 
now throW!, and will continue to throw, 00 fonue.
changes of climate and of tile J on~1 of tho land, we sllan 
811r(lly be enabled to trace in nil admimblo manner the 
fonner migmlions of the inhnbit(lllts of tho wholo world. 
Evon at prescnt, by comparing the differences of tho 
inhabitants of tho Be'A. on tho opposite sidCII of a conti
nCllt, ami tho nnture of tIle various inhabitants of that 
contincnt in relation to their apparent mean8 of immigra
tion, 80100 light can be thrown 011 ancient gcograpilY, 

1110 noblo scienoo of Geology 108('8 glory from tllO 
e:s:tremo illllK'rfection of tho record. The crust of the 
eflrth with itB embedded remaiI18 must not be looked at 
88 R well-filled museum, but lUI a poor collection made 
at hazard IIlId at rore intervals. 'I'ho accumulation of 
each grent fossiliferous formation will be recognised as 
ba\'ing depended on nn ullusual concurrence of circnm
stancOll, and tho blllllk intervals betwocn tho ~uccc8Si\'e 
stAges Cl8 lliwing been of "ast dumtiOIL But wo sllaH 
be ablo to gauge \lith some SN'urity tllO dumtion of 
tbelle ioten'lli.ll by a comparison of the IJreeeding and 
sUcceOOing organio fonns. We must be C8utioUll ill 
attempting to correlate as strictly <'01It(>IIIIXJranooUll 
two formations, wlucb incllldo few idcntical species, 
by the geneml 8ucoession of til(>ir fonns of life. As 
spec.il!!! are l)nxiuced and extenniMt(><i by slowly act
ing I\nd still eristing causes, and lIot by mil'JlCuloUll 
acts of Creation I\nd by catastrollhca; I\nd 118 1110 most 
important of all cnuSC8 of organio chango is one which 
is I\lmoet independcnt of l\\tcJ'C(1 and perhaps suddenly 
n\tel'('(l physical conditiollS, nl\mely, tho mutual reilition 
of orgllnislll to organism,-the iJIIIJf'\welllcnt of OnO being 
entailing thc UnIJfO,'cment or tho ('xtennillation of 
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others; it follows, tlmt tllo amount of organic chunge in 
the fossili1ofconsccutivc fonnatiolle probubly S(:TI'('SIl8 a. 
fnir IllCflimr6 of tho lapee of nch18i time. .l nllmlxo-r of 
species, however, keeping in a body might remain for a 
long period unclmnget~ whilst within this SlllllO period, 
sal'oral of these species, by migmtillg into new countries 
and coming into colllpetition with foreign lUS8OC'iatee, 
might bix'Omc modified; I!O that we must not O\'crmte 
the uccurocy of orgiluie change iii'! II. measure of timo. 
During early periods of tho enrth's history, when tho 
Conns of lifo were probably fewer lind 8[1II)lor, the nile 

of chango WIIS llrobo.bly slower; and at the fil'8t dnwn 
of tif!', when "cry fow forma of tho simplest struduro 
cxi:lted, tho !'I\te of c118llgo mny ho.\'o been slow in an 
extremo degree. Tho whole history of tho world, n~ at 
)lresent knowll, although of a length quite iU('Olllpre
hensiblo by us, will hereafter be I'\.'OO£1Ii,;ed fI8 a IIII'm 
frngmeut of lime, compRred with tho age3 "hid, 1181·0 
elapsed sinco the firi!t creature, tho progenitor of innu
merablo extinct and living desceudant~, was crcut~l 

I n tbe distant future I 800 open fidds for fur more 
important l'('St;!arches. l'lIychology will be bn.rJe(1 011 8 
new fOlllldlHion, that of the n~ry 8C<luirement of 
each mentnl power and ('!'pucity by gradation. Light 
will be thrown ou the origin of man nnd his history. 

Authors of tho highest eminence lICelU to be fully 
8I\ti,;fied with tho \'iow that each sl)(.>('ieil has been inde
pendentlyereRted. 1'0 my mind it 8eroros better with 
what W(J know of th(J lu"g imprcSliCtI 011 matter by the 
Creator, that tho llroductioll IIl1d extinetion of the pa~t 
and llro8Cnt iuhabitanlB of the world shonld hal(J Leel\ 

tlue to lIt!COudary cau&"8, like those tletenllining the 
birth (tud deuth of tho individuaL WILen I I'jell' 1111 
beings not !Ie Bpedlll croations, but lUI the lineal dc
scend8nt~ of iIOwe few beings which lived loug loeforc tho 
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fil'tit bed ofthcSilllrianSYbtcm WIUI drpollilcd, thcyseem 
to mc to kcomc ennobled, Jud~ng from the pa~t, we 
ma)' sorely iluer that not one liling spct'ics will tmnl!
mit it.illlnnltcrcd likencss to a di,;lallt futurity, And of 
the spe<'ies no\\' living n'ry fcw will tmnsmit lll'OgClly 
of lIny kin,l to a far distnnt futurity; for tho manner in 
which nil ot'<,,;'nnic beings aro grouped, allOWS 111IIt tho 
grrater l\IImber of species of eaeh genus, and all the 
speeicli of mnny genern, 1111\0 left no d('sccndanli;, but 
hnl'C lJcrome utterly extinct. ',"e ('all !lO far take a 
vropllelic glance into futurity ftlj to fon:td that it will 
be tho common ami wi(lclY-l'prooLi 1!1)('('icM, belonging 10 
til(' lnl'gl'r nmiliomiunnt grouJ'-.., "hidl will ultimately 
premil ami procreatc new and dominant spedI'll. As 
all the lh'ing fortill! or lifo are tlil' liU(:nl dl'8CCn,lon18 of 
tJl~ Wllidl lil'ed long before tho Silurian epoch, we 
lIlay fc('1 rcrtain that the oJ\linarr auccel>:lioll by genera
tion has u('\'crOIlCO bct.>u brok"Il,and that no cataclysm 
htlll de,j()lnwd tho whole world. ITenco wo mny look 
with wme confidence to n secure futnro of equally in
npPl'('('inLlo ICllt,'th. And US natuml 8('1C<'tion works 
sol • .'I), oy and for the good of c-tl('iL beinE!, all corporeal 
an(]m('ntal endowlllCIlU! will tCIl'] to i'~ lo\\aJ\ls 
pcrf('('tion. 

II is illtcl'('~ting to eontcmllillto nn cntnngle.-I bank. 
dolh('(1 with U1l1ny 1)lanlg of mauy kinds, with birds 
singin:; 011 the bushes, with \'arious insects flitting about, 
and "itJI worms cmll'lillg through the damp earth, and 
to reflect that these c1abomtch' cou.stmcled fonns, so 
difi'cr('nt from cnch other, and {icpcudellt on each other 
in SO complcx n manner, hayo all beon producoo by 
Il\lI's arting around ll~. These iLIIIS, lakcn in the largest 
8('118(', being G«lIrth wilh Ue]lroduction; Inheritance 
which j" IIlllLo~t implie<1 by reproduction; Variability 
from tile indirect lind direct action of tile cxtenlal COll-
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dilione of life, and from use and disuse; a Ratio of In
crease 80 high as to lead to a Stnlggle for Life, aDd 8.8 a 
consequence to Natural Selection, entailing DivCI'g{'nce 
of ChnmctCT and the Extinction of lCf!8-imlll'Oved fOnDs. 
Thlls, from the war of nature, from fCUllinc and deatll, 
the m08t exalted object which we nre capable of con
ceil-ing, llflmeiy, the prodnction of the higllcr animals, 
directly follows. There is gmndcllr in tl1i8 ,·jew of life, 
with ita 80vcral powers, luwing been originally breathed 
illto a few fonna or into ODe; and thnt, whilst thill Illanet 
has gone cycling on according 10 the flxed Jaw of grn_ 
\;ly, (rom 80 simple a beginning endlC88 fOnDS most 
beo.utiful Rnd most wonderful hal-O been, and are being, 
6volv6I1 
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