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" But with regard to the material world, we can at least go 10 far 1\1 

thlf-wecan pereeil'e thlltel·enU are brought aooutnotbyintulated 
interl*itions of Dil'ine power, uerled ineachparticularcase,bnt brlhe 
e.tablishmentofgenen.llllws." 

Wm:WELL: Bridgewater Tnlatilt. 

BtlTL£lt: Analogy 01 R~ Relit]ion. 

"To conclude,therefore, let no mlln outor a weak eonee!l oflObriety, 
or anill-appliedmoderation,thinkormailluin,thlllamancanaearch too 
far or be 1.00 well studied in the book of God'i word,or in the book of 
God'. works; dil'inityor philOllOllhy; but rather let men enduI·ourall 
elldleu progres. or llroficience ill ooth." 

BAcos:,AdooncementoILeanli''9 . 

.Drouon,BI'I:'UMam, Krnt , 
Firlt Etlitiun, Xoum!Jno::!4tA , 1859. 

SixtA Edit ion, hn. 18i 2. 
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ADDITIONS AND CORRECTIOKS 

TO 'I'HE SIXTH EDITIO!'I". 

NUMEROUS sman corroctions have been made in tho last 
suoJ"c", .""cm·<ung as tho 

has become somewhat stronger The 
more important corroctions and some additions in tho pre­
sont volume are tabulated on the following page, for the 
convenience of those interested in the subject, and who 
possess tho fifth edition. The second edition was little 
more than Q. reprint of the first. The third edition was 
largely corrocted and added to, aud the fourth and fifth 
still more largely. As copies of tho present work will 
be sent abroad, it may be of use if I spooify the state of 
tho foreign editions. The third French and second Ger­
man editions wero from the third English, with some few 
of the additions given in tho fourth edition. A DOW fourth 
French edition has beeu translated by Colonol Moulini~; 
of which the first half is from tho fifth English, and the 
latter half from the present edition. A thircl German 
edition, under tho superintendence of Professor Victor 
Carus, was from tho fourth English edition; 0. fifth is now 
preparing by the samo author from tho present volume. 
Tho second Americun edition was from the English second, 
with 0. fow of the additions given in the thinl; and a 
third American edition has boon printed from the fifth 
English edition. '1'he Italian is from the third, tho Dutch 
and throe Russian editions from tho seconcl English edition, 
and the Swedish from tho fifth English edition. 
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xvi Historical Skclcll. 

descended from othcr spccies, and that theybccome impro..-ed in 
the course of modification. '11lis samcview W3.11 given in his 55th 
Lcctllre, published in the 'Lancet'in 1834. 

1n 183l Mr. Patrick Matthew 1)lIblishod his work on 'Naval 
Timber aud Arboricllltllre,' in which he gives pteciselytbe same 

~~~~~j~~i}~~i~~11:ff:t?~I~fr:~~~~~S~ 
unnoticed until Mr. Matthew himself drew attention to it in the 
'Gllrdencrs'Chronicle,'onApril7tb,18GO. '111edilferencesof?tlr. 
],L'\tlhew's view from mine are uot of much importance: he seems 
to consider that the world W3.11 nearly depopulated at successive 
p(~riods, and then re-stockoo; Rnd he gives 3.11 an altcmath'c, that 
ncwforms may be gcncrntcd "witholltthe Ilrcscnce of any mould 
or germ of former aggregates." I am not sure thatIundeI"8t.'l.ud 
some l)A8sngrs; but it seems that he attributes much influence \0 
the direct netion of the conditions of life. IJeclcarlysllw, how· 
cver,thcfuillorceoftheprincipicofnaturaj&e\cction. 

'1'he celebrated geologist and Ilatumlist, Yon Buch,in his ex­
cellent '.Descriptioll Physique des Isles Canaries' (l8M,r.Hi), 
clearly expresses his belief that varieties slowly become changed 
into permauent species, which arc no longer capable of inter­
crossing. 

Iffifine-r.qne-, in his' New Flom of North America,' publisbed in 
]836, wrote (p. 6) as foHows:-"AII species might have been 
varieties once, and many ,'nrieties arc gtnllunlly beoomiBgsllCCics 
by assllming CQllstant and pcculinr charru::ters;" but farther on 
(p.18) he adds, "except the original types Of allcestors oCthc 
genus.~ 

In 1843-44 Professor TIaldeman ('llo6ton Journal of Nat. TIiat. 
U.Stlltcs,'vol.iv.p.468) has ablygivet\ the arguments fOf and 
n~nill:;t the hypothesis of the developme-nt and modification of 
species: he SCClllS to lean towards the side of change. 

'fhe 'Yestiges ofCrcation' appeared in 184-4. In tbe knth 
and much improved edition (1853) the anonymous author saya 
(p.155):-'I'he proposition determinoo on after much considera­
tion is, that the several scriesofanimatcd beings, from the simplcst 

~~~~;~:~~'t;o€f:I!f?~j~~~E~~~~:1f,§:~]~?f 
Darwin Online : By permission of th~~~~ees of the Natural History Museum 



Historical SI.:elcll. xvii 

highest diootylcdoM and vcrtchmL'\, these grades ~ing few in 

~~%~~'ea~~dg:l:~yp:~~:1 d~~i~~::;vi~sa:::.~:; :~'\:~r; 
«ecnd,ofanolherimllUise connectoo.with the vital forces, lendinA'. 

~:I~: ~:~~ eO~t!~:;a~i~~~~ta~:~? ~rg;;f, 8t\~C~::r!n o~~~~ 
habitat,and the metooric ngencies,thcsebcingthe 'adaptations' 
ofthenatumlthooiO<Jian," 'l'honutborappnrcntlybclievesthat 

;~~~:i~~ ~;=~ti::s :~d~~: al::~:n:::1. th~~ :~u;~~:~ 
much force on geneml grounds that species are Dot immutable 
productions, But I cannot see bow the two 8upposed"impulscs" 
BCOOunt in a scientific sense for tho numerous and beautiful co­
adaptations which we see throughout nature; I cannot see thatwo 
thus ~ain anyinsighthow,for instnnce,awoodpcrker hasbecomo 
ndaptcd to its peculiar habits of life. 'l'howork, from itspowcrful 
and brillinnt style, though displaying in the earliereditionslitt 10 
accurate knowledge and a groat want of scientific caution,imme­
dintely 113,d avery wido circulation. In my opinion it has dono 
excdlentservice in this country in calling attention to the su'b-. 
jed, in removing prejudice, and in tbus preparing tho ground 
for the reccption of analogous viows, 

In 1846 tho vetcrlln geologist M. J. d'Qmalius d'Halloy pub­
lishedinanexccllcntthoughshortpnper('Bullotinsde l'Acad. Uoy, 
BruxellC8, tom, xiii. p, 581),his opinion that it is more probablo 
tllatncwspccieshave hoen produced by desccnt with modification 
than tllatthcyhavehoensepnrntelycrea.ted: the author lir:st 
promulgntcdthia opinion in 1831. 

Professor Owen, in 1849 C' Nature of Limhs,' p. 86), wroto as 
follows:-"'l'ho archetypal idca was manif('siedinthe fleshulldcr 
diverse such modifications, upon this pla.net, long prior to tho 
cxistenco of th086animal species that nctulI.llyexemplifyit. '1'0 
wh.at nnturnllaws or secondarycau8Cs Iho orderly succession and 
progression oC sucb organic phenomena may ha\'ebeen oommittcd, 
we, as yct, are ignorant." In his Address to the Briiish Association, 
in 1858, he speaks Cp, Ii.) of "the axiom of tho continuous 
opcmlionofcrcati\'epowcr,or of theordnined becoming of li\'ing 
things," I-'artheron(p,:xc.),aflcrreferringtogoographicaldistrj. 
bution,hon.dds,"'111esephenorncnashakeourconfidenceinthe 
conclusion that the Apteryx of New Zealnn(l and tho Hed Grouse 
of England wero distinct creations in and for those islands respec. 
tively. Always, also, it may be well to bear in mind that by tbo 
word 'creation' the zoolO<JiH means '11 process he knots not 
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Zoolog.,'Jnn.1851),briefiygivesbisreasonforbelievingtbat 
specifiecharnctcrs"sontflxes,pourcbaqueespl!ce,tantqu'el1cse 
perp6tue au milieu des memes circonstnnoos : ils semodi6cnt,si 
lcs circonstanceB ambiantes viennent!l. changer!' "En r~sume, 
l'OOserlKltian des animaux sauvages demontre d~j!l. III variabilite 
limit/e des espOOes • .Les tzplrMncu sur les animaux sauvages 
devenusciomestiques,et sur les anirr.aux domestique., redevenus 
sauvages,lndemontrentplusclairemcntencore. Cesm1!mescxpe­
rienccsprouvent,oleplu!'.,quelesdillerences produitespeuvent.Hre 
de wleur gbiirique." Tn his' l:Iist. Nat.. Gt\'llerale' (tom. ii. p. 
430,1859) be amplifies analogous conclusions. 

Fromacircularlatelyissned it appears that Dr. Freke,in 1851 
('Dublin Medical Press,' l'. 322),propounded tbedoctrine that all 
organic beings have descended from one primordial form. His 
gruunds of belief and treatment of the subjcct. are wholly different 
from mine; but as Dr. Freke has now (1861) published his Essay 
on'theOrigin of Species by mcansof Orgallic Affinity,' the diffi­
cult attempt to give any idea of his views would be superfluous 
on my part. 

Mr. Herbert Spencer, in an Essay (originaUy published in the 
'Leader,' March 1852, and repUblished in his 'Essays' in 1858), 
has oontra.sted the theories of the Creation and the Development 
of organic being8 with remarkable 8kill and force. He argues 
from the analogy of domestic productions. from the changes which 
the embrY08 or many species undergo, from the difficulty of dis­
tinguishing species and varietics, and from the principle of general 
gradation, that species have boon modified; and he attributes the 
modification to the change of circumstanocs. The author (1855) 
has also treated Psychology on the principle of the necessary 
acquiremetlt of each mental poweralld capacity by gradation. 

In 1852 M. Naudin,a distingui~hecl botanist, expressly stated, 
inanadmirable paper on the Origin of Species ('Revue Hortioole,' 
p.lO:?; since partly republished in the 'Nouvelles Archives du 
Museum,' tom. i. p. 171), his belief that species are formed in 
au analogous ml\nnerll8 varicties are under cultivntion; and the 
latter process he attributes toman's power of selection. But he 
does not show how selection acts under nature. He believes, like 
Deau Herbert, thatspccics,whennascent, were more plaslic than at 
preBent. lie lays weight on what he calls the principle of finslity, 
"lmiss."\ncemysterieuse,inMtcrminecj fatalilepourlesuns; pour 
lesnutrcs,volonteprovidentielle,dontl'actionincessantesurles 
€tres vimnts detcrmine,ll. !outes les epoquesde I'existence du 
monue,la fonne,le volume,et ladurec dechacund'eux,cnrnisoll 

b2 
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~~t naRt=;ailnP~C:t':I~~~~~~i:~ : :~i~:~O!e;;:~.~xprC$SC8 it, 

'rho third volume of tho 'JourDal of tho Linnean Society'con­
tllins J'X'pers,read Jutylst,1858,by Mr. WlIllacc and mysclf,in 
which,as slatOO. in tho introductory remarks to this volume, ~hc 
tht.'ory of Natural Selection is promulgated by MI". Wallace With 
admirable force and c1earncss. 

Von Bacr,towards whom all zoologistll feel80profound arospccl, 
cxpresscdabout theyear1859(seeProf.RudolphWagner,·ZooI~ 
gisch-Anthropologisehe Untersuchungen,' 1861, 8.51) his convic­
tion, chiefly grounded on the laws of geogmphical distribution, 
that furms now perf~'CUy distinct have descended from (\ single 
lXlrent-form. 

In June, 1859,ProfCS.'lOr Hnxleyga'l'"ea lecturebcfore tho Royal 
lnstitutionon tho'l'ersistent'J'ypes of Auimal life.' Referringto 
suchcascs, he remarks, "It is difficult to comprehend them('flning 
of such facts as thcsc, if we suppose that each species of auimal 
and plaDt, or en.ch great typo of organisation, was fonned and 
plaoodupcmthesurfu.cooftheglobc at long intervals bya distinct 
act of creative power; Rnd it is well to rooollect that such an 
assumption is as unsupported by tradition or revelation as it is 
opposcdtothegcnemlanalogyofnature. If,ontheotherhand, 
we view'Persistcllt'l'ypes'in relation to that hypothesis which 
SllpJXlSC8 the species living at any timo to be the result of the 
gradual modification of pre -existing species-a hypothesis which. 
though Ullprovcn, and sadly dnmaged by some of iu supporwrs. 
is yet theouly one to which physiology lends any countcnance; 
tlleirexistencc would scem to show that the amount of modifieation 
which living beings have undergone during geological time is but 
v\:ry small in relation to tho whole scries of changes which they 
have suffered." 

In Deocmbcr, 1859, Dr. ITookcr published his 'Introduction to 
Ule Au~tmlian Flom.' 1n tho first part of this great work he admits 
tllO truth ofthedl'llC(lnt Ilnd modification of spccies, and supports 
thisdoctriuebymanyoriginalobscrvations 

'rhe first edition of this lVork was publishcdonNovembcr24th, 
lS59,and theseoond edition on January 7th,1860. 
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bltroduclioll. 
------------.--~------

~~~~i~~:}F~{!.ijf};~B:~1~~~~~~:~~~I~j 
] Il0pe, in most cases will suffice. No ono. cn.n f~l mor~ sensible 
thanldooftbencccssityofhcrcafter}lUbhshlDglUdetalln.lIthe 

~~;~!;EiZ~~il:~i;~411~;~~l~i~~g~:~~~ 
~Er:;n ~~~r:!::~rl::~i~;;::;n ~:i:\~j~~~:;it~~;::~;~ 
fa!ti:nu:~ ~~~~~~~~;:;t t~;e s~:e:~~:e:i::UC:a:~rc~b~ ~~~: 
rocci\·cdfromvcrymanynaturalists, some of them pcrsonallyun­
Jolowntome. l callnot, howevcr, lct this oPlXlrtutlity]lass without 
expressing my deep obligations to Dr. IIooker, who, for the last 
fifteen years, has nidcd me ill cvcry possiblo way by his lnrgestores 
ofknowledgeandhiscxceUentjudgment. 

IneonsideringtheOrigin of Spedcs, it is quiteconceivablo that 
a naturalist, reflecting on the mutual affinities of organic bcing~ 
on thcircmbryological relations, tbcir geographical distribution, 
goologicalsuCOCSHion, nnd othersnch fncts, might come to tlieoon­
elusion thnt species ho.d not been independently created, hut hnd 
descended,like varioties, from other spccies. Ne\'erthcles.q,such l\ 

conclusion, even if well founded, would be unsatisfactory, until it 
eould be shown bow tho innumerablespceics inhabiting this world 
havo been modified, 60 as to acquire tba~ perfection of structure 
nndcondaptationwhichjustlyexciwsouradmirntion. Naturalists 
oontinualiyrcfer to e:demal conditiolls,snch as climatc,food,&c., 
ns tho onlypossiblo causc o{,'arintioll. 1n onc limited SCIlSl', as 
wQ shall hercaf tersoc, this mnybctrlle; but it is preposterous to 
nttributo to mere externai conditions, tho stmcturc, for inst:\nce,of 
tho woodpecker, with its feet, tail, beak, and tongue, so admirably 
nda.pted tocatchinscctanndertheb.'lrkoftrces. In tho caso of the 
mistletoe, which draws its nourisllmcnt from ccrta.in lrec!t, which 
has seeds tha.t must be tmnsportcd by certain birds, :md which haJJ 
flowers with separate sexes absolll~ly requiring tho n.:;cllcyof 
certain insects to bring pollen from 0110 flower to tho other, it is 
equally prepostcrous to nccountfor tho structure of tbis llilTal'ite, 
with its relations to several distinct orgtUlic beings, by tho cllecta 
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Vayialio1t1tlltkrDolllcsticatioll. 

CHArT E R 1. 

YARIATIO~ UND!::l! lfi.un;~Tll·ATIO~. 

(',u,e. of Vnriabllity-Elfecb of lIabilnnol the U'"or dbuse of I'arts­
Correlated VflriDtiou _ luherit~DCi!_(.·lmracter of Doll,('StHl Varieties 
_ Uilliculty of distingui5hillg betW('I!D Vllrieties nnd Spet'ies- Origin 
(If DomHtie Varieties from oue 'lr more Sl'eciu- Dome;otie l'iCCOIl.!!, 
,hcir I>ilTererll!eJ;and Origin- l'rincililes of&-Itction, anciently fol. 
i01'.e<i, their Effecl5-"MetbodiC/ll nil.! Unconci(>us s"leclion-Un-
11l0WlI Ori'.;"io of our Dom .... tic l'roo;!uctioDI-(ircumshnces f:wour­
;\lolc to Mnu',powerofSeiection. 

Cau8c8ojVo.rj(,bilily. 
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Effects (if IIubil and of tl,e Lfle or Disuse oj Parts; Correrated 
Variation; Inheritance, 
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whichmayhavo acted on the ovules or on tho malo clement; in 
l\earlythcs:\molllauncrasthcillcrcru;cd!cll:.;thofthe hornaintho­
off~prillg from a short-homoo cow by a lon,;·homed hun, tllOugh 
appearinglflteiniifll, isclcarly f'lOto tbomaloolemcnt. 

Jladng: alluded to tho subjcc~ of fCvcn;ion,] mfly IJCrorofcr to n 
stat(,lllellt often made by naturnlists-llamcly, that our domestic 
nuicti('s,whenrnnwild,groduallybutin\'ariahlyrevertin chamc· 
t<:rtolheiraboriginalstocks . llence it has i>eenl'lrgucdthat no 
deductions can 1'0 drawn from domestic mccs 10 species in a state of 
nnture. I have in vain endeavoured to discover on wllatdeci~ivo 
fnctsthe above stalcmcnthas so often and so boldly been made. 
There would hegreatdifficultyin lJroYingitstrllth : we may safely 
conclude that very m.·my or the most strongly mnrked domestic yarie· 
tiescvuhlnotpossiblyJivoinawildstate.lnmanYCl\SCswodollot 
know what the aooriginal stock was, and so could notteU whethcr 
or not nearly pcrfectfC\'crsion had ensued. It would bcneccs:;ary 
inorocrtopr<.ll"cnt tho cffcci.s of intcrcrouing, that only a single 
Yflricty should havebccll turncd loose in its ncw home. Novcrthe· 
less, as our varieties certainly do occasionally revert in some of 
their characters to ancestral fonns, it seems tOllle not improbablo 
that if we could succeed in naturalising,or wero to culti\'atc. 
during many generations, tlle I!e¥cral mceH, forinstancc, or tho 
caboo,!e, in very poor soil (in which case, however, somc effC('t 
would have to be attributed to the Jtfinit~ action of the poor soil), 
tlmt they would, to a large e:s:tent,orevenwholly,re\'ert to tho 
wilu aboriginal stock. Whether or not the experimcnt would. 
lIuccecd , isnotofgrcatimportanccforourlincofargument; forby 
the experiment itsclftllcoonditionsoflifcare chnnged. lfitcould 
be shown that ourdomesticmrieties manifcstcd a strong tendency 
to rC\'ersion,-thatis, toioscthciracquircdcharncters, whilst kCllt 
uuucrthcsameconditions,andwhilstkeptinn considerablcbody, 
10 tlmt froc intcn:r06Sing might check, by blending togethcr, any 
slight. deviations in tlleir structure,in such case, ] grantthnt we 
coul,\ deduce nothing from domestic varieties in rl'gnrd tospec i e~. 
But. there is not 1\ shadow of evidcllcein fo.'·onr of this view ! to 
bllCrtthatwc could not brood our cart and race-horses,long nlld 
short.llOruedcattle,nndpoultryof ,·arioU$bTl'Cds, ande.ocull·nt 
ve,;elablcs, for aD unlimited numhcr of generations, would bo­
oppollcd to all upcrience. 
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!~!:~~~'w!;;'r \~~:~~ ~~d~!i~h:~~=dt~ t~~e::e:r \~~~~t~~ 
~~~~te~~~o~;a~~o~b:~o;h~:h~!~~l1h~l~; ~:~t~:::fs ft;~:~~~ 

~~~E;:;~'~:":~~:';~~;;~;~7 h:~:.o:,t:lt~i:~ 
~~\~t:'~r~~~~::~~~e;~u~a;~ :a~i~~,~eC~I~Yo~\I; ~~;~~:ri~ 
:~~u~e:c~!~t~::~~~e =.~; t\~i:i;l=~~,~:l:~!t \:l~~t~;;! 
former existence or the most cxtrcmc fonns, as the Italian grey­
hound,\lloodhound, bull-dog, &c., in the wild statc. MOI1!O"cr, 
the possillility of making distinct races bycros~illg hns been grently 
(!xaggeratcd. Many C~ are on record, showing that a rnco may 
'bemodifioo byocca.sional crossc8, ifaidedbythccarefulscloction 
()f the individuals whieh present the desired charactcr; but to 
ohtnin fL race intenncdifLte between two quite distinct races, would 
bevcrydifficult. SirJ.Scbrightexprcsslyoxperimentt'<lwiththis 
()bject, nnd failed. 'l'heoffspring from Ihe first cross hetw(!(!n two 
pnre breeds is tolerably and sometimes (as I have found with 
pigeons) quite uniform in cbaracter, and everything seems simple 
enough; but when the8(l mon)Jrelsnreerosscd one with nuother for 
l'(lvend generation", hardly two of them nre alike, and then the 
difficulty of the task bccomes manifcat. 

Breed, of tlte Domc,lic Pigeon, Iheir Differen«! and OrlgiJl,. 

Believing that it is always best to studysolUe special group, I 
havc,nfterdcliberntion,taken 11Jl domestic l,igc()llS. I \tn\'c kept 
every bnOC(lwhich I could purehasc or obtain, and have bccumost 
kinuly favourcd\vith skins from sc"eral qUartcrs()f theworlu, morc 
especinlly Ily tlle H()n. W. Elliot from Indin, and by tho HOIl. C. 
Murray from Persia. Manytrcatises in different languages have 
bcenpublil!htoO. on \,i~C()ns,3nd some of them aro very important, 
nsbcingofconsiderableantiqnity. I haveas:ooci3tcd with several 
eminentfnncicrs, and have bcen penuittcd to j()in two of theumdon 
Pigeon Clubs. 'J'\Jedi"craityofthebrecds is something astonishing. 
Comrmo t}IO English carrier :\lid the short-faced. tumbler, nnd sell 
the wlllltlcrful difference in tlleir beaks, entailing ooITC8pouding 
difference!! in tht-if skulls. 'The c3rrier,moreespcciallythe male 
bird, is also remarkable from the wonderful development ()ftho 
canmcu\ated skin about the hc'nll; nnd tbis i~ ncoompnnk'<l by 
greatlydongatcdcyelids,very lar..:cextcmn\()rifices to the 1l061rila. 
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~~~~it:~!~l 
~~E~~;~~:F~:~~~t2:ff~~~ :2i~if~7~~S~~~ 
lhat in each IICparatc breed theromightbeatendencylo revert to 
1110 vcry 6.'LnlC colours and markings. Or, secondly, ti)at eneh 
brecd,eycn the pnrest, has within n dozen,or at most within 1\ 

score, of genemtions, been crosscd by tbc rock-pigcon: 1 say witllin 
ndozeuortwcntygeneralionft,for no insta.nce is known of cJ"06SCd 
dcsccndauts reverting to an ancestor of forcignblood,rcmo,'edbya 
greater llumbcr of gl·llerntions. In a brecd which hasbcencrossod 
onlyoncc,thc tendcncyto rcycrt to allY charnctcr dcrivcd from 
suchRCfOII8willnalurallybccomclcuandlcss,asinenchsueceed­
ing generation thcrewill be less of tbe foreign blood; bntwhen 
tllercllllSbcenno cross, nndtheroisatendencyintbehrecdto 
rCl'crt to a e\Jll.mcter wbich was lost during some fonner generation, 
this tendency, for all that we can $CC to tbe contrary, mny be 
transmittedundiminishcdfornn indefinite numberofgenemtions. 
'Ihese two distinct c.'lSCS of re\'ersion nrooCtellconfounded togetllcr 
by those who hn\'ewritten onillb!!ritnncc. 

Lastly, the hybrids or mongreiB from between nil the hreeds of 
the pigeon nroperfcctlyfcrtile,nsTcnnsll\te from my own obser­
ntions, purposely made, on tbe moat distinct breeds. Now, hardly 
nnycaseshnvebecnascertllinoowithccrtnintyofhybrids from two 
quite distinct s~iesofnnimnls being perfectly fertile. Some 
Authors believe that long-coutinucddomestication eliminates this 
strong tendency to sterility in spL'Cics. F'rum the history of the 
dO:t,8nd of some other domestic nnimnls,this conclusion i. pro­
bnblyquit.ecoTTcct,ifllpplicdtospecicsclosclyrclntedtoeach 
other. But to extend it so fnr ns to suppose thl\t species,nborio;li­
nnllynsdilltinctascaTTicrs,tumblers,pouters,lUldfnntniisnownre, 
::~~!tclu offllpring perfectly fertile illttT M, would be rash in the 

lla!~~f~~;:l:::::i~ :v~:~rne~~~:y~;~~~:b~l;}r=~~ 
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Selcclioll by Alall. CUAr. I. 

Principlr:8 01 Stl«tion ancientlylollowed, and their Effect" 

1Ja~\:n ~~~~:r,Yei~:;i~~~~h:n:~~f;~ ~~e~l d~~~~ti:I"~i~: 
Some efTC1:lt may be attributed to the dlrcct a~ defimte actlOiI or 

:h:o~~tcr::\~:d!~~~~ ~~~:Ub~ :~~ ~~:C~:;{:ru~~cd~~c:C: • 
bct\\"ccn a dray nod mcchorsc,agreyhoundnnd bloodhound,acar_ 
ricrand tumblcrpi:,;ooll. One of tho m08t.remlLrkablo features in 
ourdomcsticate<i mccs is tb.'ltwc see in thcmadaptntion, not indeed 
to the animal's or plant's own good, but tomnn's usc or fnncy. 
SomeyariatioOJiuscful to him bnveprebablyarisensuddenly,orby 
onestcpimanybottlllisU!,forinstaocc,hclievotbatthefuller'steascl, 
with its hooks, which cannot be ri\'tltled by aoy mechnnical con· 
trivance, is only a variety of the wild DiI>S:lCU8; nnd this amowlt 
ofchnngemn.yha\"esuddenlyariscninnseedlillg, Soithasl~ 
oobly bcen with tho turnspitdog:j aud tbis is known to ha\'Obcen 
tho case with tho allCOll sheep, But when we compare tho dray­
horsoandmco-hotilC,thcdromoonrynndcnmel,tbevnriousbTCi!(ls 
ofslleep fitted either for eultivntcd land or meuntain pasture,with 
thewool of one breed good for one purpose, and thnt or another 
breed foranoliler purpo66; wben wo compare the manybrecWJ of 
dogs, each good for man in different ways j when we comparo tho 
game-cock, 110 pertinacious in oo.ttle. with other breeds so liU]equar­
rclsome,with "everltulting layers" which nover desire to sit, find 
with the bnnt.ll.m 80 small and elegant; whm we compare the hOlJt 
ofngrieultural,eulinary,nrehard,nnd flower-garden rncesof plnnt.s, 
mustuscful to mnn at difTercntscnsonslllld for dilfcrent purposcs, or 80 

beautiful in hiseycs, we must, I think, look furtherthnn Lomere 
variability. We cannot supposc tbaLall the breeds were suddenly 
produceU as perfcctand 1\.8 useful as we now see tbem; ind(.-cJ, in 
m:mycases, we knolVthnt this has not been their history, 'I'he 
key is man's power of nccumulative selection : nature gh·es suoces­
sillevariations ; mall adds them up in ecrtaindirectiollsuscfnlw 
~~9,Inthis8Cn80hcmaYbcsa.idtohavotnndoforhimsclfuscful 

The great power of lhil principle of selection is not hypothetical. 
Itis cerlain that sevemlofouremincntbrcedcrshave,c\"cowithin 
a single lifctime, modified loa largo cxtcnt tbcirbre<.'ds of e:.lttlO and 
sheep. In erderfully to rcaliscwhat theyha\'o done, it is almost 
Ilcccssarytortad 8Cveral of the many trmtiscsdtlvotcd to this 8Ub-

!~i~~~sd 0~7::~nt1~: :~;~~~ing ~~:t~~ :~~~~lIl.~~;l:~; :I~~~~ 
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almOl>tasthcyplcasc. ]f I had spaoolcouldquote.n~mt!rou8pn8-

~~~~I1~~~~~ 
1.elllctl8C!;." Lord Somerville, speaking of what bn..'oocrs havcdone 

~~~\.~:~~lfo~~~-;r:~!ti:·~:~f,~~ .t~~~fll~:lc~i~:~ f~I:~!:I~C:~"UI~: 
8.'lXony the importance of tho pnnclplc of IIClectlon IU rc~artl. to 
.merinoshecp is so fuUyrccognised, that mell rollowitasatmdo: 
lileshecpareillaoedono.tableandarestudiod,likeallicturebya. 
counobseurj this is done til roc times at intervals o£month., and tho 
shocpllrceach time marked and cln.sscd, so that the very best may 
uitimatelyoosclocledforbrocding. 

Whnt English breeders have nctuallyeffcctcd is pro\'cU by tilO 
enormous priccsgiven foranimnlswithagood pedigree; and those 
luwe been exported to almost e\'cry quarter of tlle world. '1'he 
improvement is by no means generally <lue to crossing different 
breeds; nil the best breedcrs aro stronglyoppo6e(l 10 this practice. 
oC xcept sometimes amougst closely allied 811b-breetls. And when a 
(:1'QII8 hIlS lx'Cnmaci.e, theelOllCSt.selectionis farmoreindispcnsablo 
o{l\·cnthallinordinaryeascs. lfseleetionconsistedmerelyinscpA· 
mlingsomc very distinctvnricty, and brecding from it, theprincipl c 
\\oul11 be so obvious a9 hardly to be worth noticc; Lut its import. 
anceconsists in thogreatcffl'Ct llrodllce<l bythcaccumlliatiou in 
.onc<iirection,duriug:8uccessivegcnct'lltion!l,ofdifi'crencesahsolutely 
illtll'prcciablc by an unooucatcd eye-diffcrenccs which I for one 
.ha\'e vainly attemptoo loappreciate. :Kotone man in athOUs.1nd 
lla8accurncy of eye and judgment snfficicnt to bccomcan emincnt 
bl'l..'Clder. lfgiftcd with thesequalitics,aud he studies his subject 
for years, and devotcs his lifetime to it with indomitahlc pcrsc­
"crauce, he will sllccccd,alld maYlllakegrl'atimprovemellhj jfho 
wants any of these qualities., he will assuredly fail. :Few would 
rea<iiiybelie\'ciuthclltltumlca}lllcityandycarso£pmcticen..'quisite 
tobooomcc\'cn:J.skilful Jligcon· rancier. 

ThcsamcrrinciJllcsarufollowedhyllOrticulturists; buttllevari· 
a~ion. are here often more abrupt, No one supposes that our 
choicest }lroductions hnvebecnproduccd by a singlc variatiou from 
Ihenboriginnlstock. Wehavcproofsthattilishasnotbcensoin 

.sevcrn! cases in which cxnct rccorus have been kClltj thus, togi\'Ol~ 
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;r~~{{gfr~~~:f~f~~}£~l~J~:~~ 
melting pear from the seed of the wild penr, though he might 

f~E!~{~;y:tgif:~~~~~j~~~21~:f~ 
E:~i~:~~:~;::(:!i~:::l;:'.fJ:~~J:::~:~;:f~ 
CUlti"Rliug tho host known \'nricty, sowing: its seeds, and, when :~ 
slightly better variety chanced to appear, selecting it, and 60 on~ 
wards. But the gardeners of tho c1as:,ic.'li period,whocnlti\'ated 
the best pears which they could procure, never thougilt what 
splendid rruitwc should ent; though W6 owo our excellent fruit , 
in sorue smRIl degree, to thcir having naturallychoscn and prescn'ed 
tho bcst \'arieties they ool11d anywhere find. 

A largo amount of change, thus slowly and unconsciollsly ac~ 
cUmlllntcd,clplnins,ns I believe, tho well-known fact, that in a 
number of cascs wo cannot rcco;;nillC, and therefore do not know, 
the wild partnt-stocks of tho plants which have boon long-eatcu!ti­
VRte<\ ill our flower and kitchen gardens. Ifithastakencenturics 
(lr thoullandsofycars to improvoor modify most of our plants up to 
Iheir Ilrcsentstnuciardofllscfullle88 to maU,WOc.'lD understand how 
it i" that neither Australia, tbe Uapo of Good Hopc, nor any otber 
Tt'gioninhabitcdbyquitcunciviliacdman,hnsaffordod usa singlc 
}lbnt\\'onhculture. ltisnotthatthcsecountries,80rich inapccies, 
110 not by a strange clmnco lXlSllCSS tIle abori~inal stocks of nny use­
fnij)lanl", 1utlhattllc unti,'o plants havo not been improved by 
eontinuedsc\cclionuptoa standard ofpcrfcclion comparnhlowith 
thatncquiredbytllcpbntsineountriesRncientlyciviliscd, 

In regard to thc domestic animals kept byunciviliscd mnD,it 
~l)ould not ooon:riookeo.i that they almost always havc to struggle 
for their own food, at kast durin~ certnin S('fI.'l,ons. And in two 
countries very differently circum8tnnced, individUfl18 of tbo &arno 

~~~;:~;~::~:':1:::~,;~~':,\:;:;~:;~~~~~;J:~m~~~7E~; 
(!l:plallled,tw08u~brccds might 00 formed. 'Ihis,pcrhapa,partly 
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~:~!-'~:~;~:~:,~~::~:f:;~:~:~;!\~~~;~~::i~{,~; 
selection. But probab\ythc most Important clement III that til(\" 

~:~~::l~:' ;;'~1,{E:;r~~::,'~;i~::~1;~:~;:~'~:)!~:j~ 

l~i~~§?!'~~;~l~~~i~~l."~rfr;!~;~~~~~ 
~11:tl~o;;~:;: ::rl~~~~;C~t~~c~:it~I:~(~n~~:dua~~II~~~ ;~~ 
them,l1ndagaillpickoo out the best scedhngsnnd bred fromthem~ 
then (witl:: some aid by crossing distinct species) those many 
admirable varieties of tlle strawberry were raised \vhich havo a~ 
peared during the lasthalf-century. 

With anim:l.ls, f!\Cility in preventing crosses is an imllOrtant 
clement in the formation of new races,-nt least, in a country 
which is already stocked with other rnceil. In this resIX'Ct en­
CI08IlN of tho land plays a. part. \Vnndcring savages or the in­
hl1bitautiofopcn plains rnrclyposscll8 more thau one brccdoftho 
same species. Pigeons can be mated for life,and this is agrcat 
collvenience to the fancier, for thus many races maybe impro\'ed 
and kcpt true, though mingled in the snmonviary;andthiscir­
cumstauccmusthavo largelyfavourcdthofonnntionofnewbrccds. 
l>igoolls, I may add,can be propagated in great numbcNlandata 
nry quick rate, and inferior birds may be frcelyrcjcctcd,ns wllcn 
killed they serve for food. On the other hand, cats, from th(!ir 

~oc:~~l~lv~;:~in;y h~.!~~nca:t C:I~~~; ,::~~~): ::' aa~~~~:;c~ 
breed long kept up; Buch breeds M we do sometimes sec nrc almost 

1IIIfiJJ 
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i:~~;g~i~§gdf[~~~;~i:[~g~~}:j:g~1~§ 
~~iJ:~z,f:~:~:~~~i:~;~~;~§~,:iE£;~~~i 
r~~~ ;::;:~ ,~!':::~;~~:;~r:~:::\'~';~~£~::~:i&:~;:,i~ 
~~~; :~~~it:~:i~~n~{:x~:o~o~b~:l~s C~~:.U~;:il:::i~a;a;:m:;:~ 
with much truth, a limit will be at lust rcachCfI. }~or iust.·mce, 
there mu~t be a limit to the fleetness of any terrestrial animal,as 
thi.will bcdetenninedbylbe {riction to be overcome,theweij:;ht 
ofbodytobecarried,nndlhepowerofcontmctioninthemuscular 
fibres. But what concems us is that tllC domcstic Yarieties of the 
Mine species differ {rom each other in almost every character, which 
mnnhasattendedtoand8('\ectOO,morethandotiJedistinctspecies 
of the same genem. Isidoro Geoffroy St. Hilaire bas provoo this il\ 
re~flrtl to ~i!':e, Rnd 80 it is with colour (md probably with the length 
of hair. Withrcspccttoflootlless,whichdcpcnds on many bodily 
charoctcrs, EclillllC was far fleeter,and a dmy-horse is incompambly 
6tron;,;er than nny two natuml 6pecies belonging to the Mme 
genns. So with plants, tile scOOs of the difi'crcnt"arictics of the 
bennOT maize probablydiifermorcin size, than do tIle seeds of 
the distinct SpceiCB in anyone genus ill the same two families. 
'J'hesamercmnrk holds good in regard tothefmitoCtbescvemL 

~~~t!~C~IlO~I~~~ ~~~:; :~~I;:!~S ~=8.8tronglY with the melon, ns 

'1'0 slim up on the origin ofollr domflSticrncesofanimaisnml 
Illan~1I. Ch.nn?~oonditioDHof.lifca.reofthellighestimportancein. 

~~(~~;r~Ei:~~:~;::~:;?;:~~~:,:~~:I;:~~~,%~~;~ 
ClrC\llnstance~. The greater or less force of inhcritance and rcvcr-

t~~~];}¥~t~!~i{~~i~;~f;~~~~s~i~~:~~ 
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ClIAPTER II. 

VAR1AT[O~ U;SOEn NATURE, 
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~~~:t~~~?i~?:5~~1~:~,~;~~£f,~~f~~~~i~ 

~~~~~~~~1 
nrc capable of rcproduction (which is not always the casc), as they 
occur rarely and singly, their prcscrvation'l'l'"ould dependoD 
unusually favourable cireumstanccs. 'llwy wQuld,also, durin:' the 
first amllluccceding generations cl'OIISwithtbeordinaryfonn, and 
tLUli their abnormal character would almost inc\'itably be ht. 
llutlllhaHhavetoreturn in a futuro chapter to thc preservation 
Ilud pcrpclUationofsingieoroccasiollai variations. 

Individual Diflerellces. 

The many Blight differences which appear in the offt;pring {rum 
thcsameparcnts,orwhich it maybe IlTesumcd hs\'c thus &rUleD, 
from being: observed in the individuals of the same species in­
lubilin;; the same confined locality, may be called individu:1l 
differences. Noonesupposcs that all the iudividuals of the aame 
Bpecies arc ca.ot in the same actual mould. 'l'heso individual 
ditrU(!ncesaro o{tho highest importance (or u.s,(ortheyareoCten 
iJlhcri~e'l.tI.S must be (lmiliar to everyone; and they thus afforo 
materials (or natural selection to nct on and accumulate,in the 
~me manner as man accu~ulntos in any given direct ion imlividunl 
differences in his domeshc.'ltol.\ productions. 'l'hesc in,lividual 
ditrerencca generally affect what naturalists consider uniml'ort.'lut 
fIlr~; but t could showbya longc.'\talogue of facts, that Jar:, 

E;\;~:::;;;~!;:t=:~f7::"::',:;~r:~~:~~:;::r 
=ri;:l=ia~~~i~;'li:!e:·~:l!~~rl:":f~~~ :~ :~:c~~:,~~b~:h t~c 
couloleollectongoodauthonty,o.s I hnvecollectcd durin"acun~ 

g~~;~:§t:~~g;:;l~=~f~~:~~~~~~i:t~~~~~[~~~J 
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~~i~ ~~aena:al::;l~r~rt:U~ra:~~; ~;:t~::~ ~~:s ~b:n:a!~ 
th<:1lehnsstron<tanddiffercntlysha.pedpincers,andtbeotllerhas 
antennro much" more abundnntly furnished with smeliing-bain<. 
Altbou .... h in most of these cases, tho two or three forms, both 

~~;~~~~:/t fl::~~:~: ;:~i~:,:i;:!5:~~r,,~~;ll";:~I~: 
ICnts in the same island a greatmnge of "aricties conncctcd by 
interml'liialo links, and tIle extreme links of the chain eloedy 
resemble the two fonns of an allied dimorphic spedes inbabitin;: 

:::~~r,:r~e:~~ ~lien~:::~~1~~ di~!~ ;a~t,:·~t~~:t~: 
as we sball hercaftersee, tbecastcs are conncctcd t&gctber bytinely 
gmdURted varieties. So it is, as I hll.\·e myself observed, with lOme 

dimorphicplaots. Iteertainlyatfirstappcnrsahighlyremarhble 
fnet tl1at tbesame female bulterfly should have the power ofprc­
<lucing at the same time three distinct female forms and a malo; 
and tlmt an hermaphr03.iw plant should produce from the Bamc 
seed-capsttlo tll1'Cc distinct hennaphroditefonns,bcaring thrt'<l 
different kinds of females and three or even six different kindR 
of mates. Nevertheless thesecascs areonlyexa.ggerations oftbc 
common fnet that thc female T,reduces o["pring of two sexes whieh 
IOmetimcs differ from each other in a wonderful manner. 

DouLtfulSptc~a. 

The forms which possess in lOme considerable degree tlle eha­
rncterofspecies, but which aro 80 c10scly eimilllr to other fonus,or 
nrc 80 closely linke;i to them by intermediato gradations, that 
naturnlistsdo nothko to ronk them as distinct species, are in 
several respects the most importo.nt for us. We have every 
reallOn to belicve tbat many of tbC80 doubtful and closclYllllied 
forms have pennanently retained their charncters for a long 

~~~;~;~~l~~~~~~:~;t:~~:~~:~~ 
But cases of. great difficulty, which I will not here enumerate, 
80metimes arise in deciding whether or not to rank one form as a 

~~~~!~o °fi~~:t;h:~r c:~~~l ~~~::ot~~~~o~~:~::~c~n:~~~ ~;t~~~~f 
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ferences are seen tooo80s1ightandgradunlcd,that it is impossible 

~rl~:f~~: ~~~:~it~ ~~~:~t~hO;~: g~~~)h~;6rn~:~rt~: :~::~:: 
nrc local forms completely fixed and isol(ltcd~ but as they do not 
dilfcr from each other bystronglymnrkoo. and Important charactns, 

::~~:~eo~Sth:~ ~;~~::~id~~ i~d~::! a:~~:ch~ ~:~~~~: 
!::~~/~r=~8t~v:d ~~th~lll~:~ ~~l: ::~~ceS~~.S~i:t~~~ 
as theyaredistinguisllOd fromcach other bya great(lr amount of 
lliffcrencc than tlmt between the local forms and sub-s}XXlic!I,they 
arc almost univcrsallymllked bynaturnlillts as true specics. Novcr­
thelcss, no certain critcriOll can possibly bo given by whicbvnriable 
fOrDls,iocal forms, 8uwpecics, and rcpre:K:otativc species can be 
ll.'COgIlised. 

bi:~!~~ ~f~;h:~i;=::'i~:~:~~~h:t~~a~~=~~~:~ 
pelago, ono with (luother, and with those from the Americ;l.fi main­
land, I was much struck how entir<'lyvaguo and arbitrary is the 
distinction bctwl!(ln species and varieties. On the islets of the 
littlo Madeira group there are many insects wllich are charac­
terized as ,·arielics in Mr. Wollaston's admirable work, but 
which wonld certainly be ranked as di,stinct srecies by many 
entomologists. Even Ireland has a few animals, now generally 
regarded as varieties, but which have been ranked as species 

~~;:~;~~:'i;:;:!~f~;:i~;5E:~~~~::f.£~~ 
lxtwcen the ho~es of two doubtful forms leads many naturalists to 

~~~~i~~~g~\g~~~!;t~~;t~~:~=~§i~f;,}~; 

~~i!~lil~ 
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Dom£1Jallt Species vary most. CU.u>. II 

~;;:~:s~=~~rot:g~~t::~~~:ft~~n:an~;7::.iesJ,:~~~: 

~~~f:~~E(~~~~;E~:;:~]~1:s~~f.if.bi~;1 
fromonest:lge oCdifferenoetoanother,maybe saCeiyattribnlooto 
thecumula.til'eactionofnaturalsclcction, hcrenfter to be explaincd, 
andtotileelfectsof tho increased. use or disuse of parts. Awcll_ 
marked variety may therefore be called an incillient species; but 
whetller Ihis belief is justifiable must bo judged by tho weight 
~~o:~~ various facts and considerations to be given throughuut this 

It need not be suppoecd thnt aU varieties or incipients}X'Cies 
aUain tho rank of species. 'J:hty may become extinct, or they may 
endureaa"arietiesfofveryiongpcriods,ashasbcenshovtntobe 
the case by Mr. Wollaston with the varictie8ofcertainfO&iilland_ 
IIhells in Madciro, nnd with plants by Gasten de Saperta. ]fa 
variety were to flourish so as to exceed in numbers tho parcnt 
s~iCl\ h would them rank as tho sp:'Cies, and tho species as the 
varit'ty; or it migbt como to supplant and ex\:(;rminalctberareut 
speci('5; or both might co-exist, and both rank as independent 
species. Bulwe shalt hereafter rctum to this !luhjcct. 

From these remarks it will be seen that 1 look at the term species 
as Olle arbitrorilygi,·en,for the sake of cODxenience, to" set of 
individuals closety resembling eaeh other, nnd that it docs not 
es9Clltially differ from the term vari(oty, which is gh'en to less 
11istinctandmoro Iluctu.o.tingfonns. 'rhe term varicty,a~in, in 
comparison with meroindividual differences, is also applicdarLi­
trnrily,rorconvcnience'sake, 

TVide--ranging, much-diffuled, and common Sp«ilS vary mo.~t. 

tc~~~\~~ r~!ul~eo~~~~:t :~~!~:~o~:, r~g~~~U~l\~~a~n:~o a:d 
relations of tho species which vary most, by tabulating all the 
varictiCII in stvcral well-workoo floras. At finit this s6l'moo :\ 
simple task; but Mr. II, C. Watson, to whom T am much indcl>teo.l 

;~~~~~:5~::i;;:~;;,~~:!?:~~tI~:::~1~:;'5~;:~:~~ 
:;~~~~7::~~:~~:: :::{,\:~,;;::~~:~::!~;:~:l:~~~:~~~~[f:::i~ 
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J.[ullyof alt SptCiea included within the Larger Genera reumble 
I"urietiu in ~iT1g1Jer!f doW-V, but tmequally, relatcd to M,l;h 

ot/4er, a).din haviT1greslrictearaT1gcs. 
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Species of Larger Genera CUJ.I'.H. 

~~J~~~~~~: :l~~nt~~: :=~~:l1~t~; :~::~~~~~:n:~lfar ~~l:)~ 

~l~~1i.§~~ 
~~er~:~,i~C!~~~~ i:i~e:t:~rct::; !:::~~~~:t:~il~Ot: ~::~[~: 
extent resemble varieties, for they differ from each other bylCl!ll 
thao the usual amount of difference. 

Moreover, tbespecicaof the larger genera nre rclatcd to each 
other, in the same manner as thevarietics of any one spcciceare 
rclatedtoeachotber. No n:l.turalislprctends thalall the species of 
ng<!Uusnre equally distinct from each other; they may generally 
bodivided into sub-genera, or sections, or lesser groups. As Frie~ 
hlU!weU remarked,little groups of species nro generallyciustcrCtI 
like satellites around other species. And what are varieties but 
groups of forms, uncqunUy relntcd ro each other,nnd clust.ered round 
Ct'rtnin forms-HInt is, round theirpnrcnt·spocies. Undoubtedly 
there is one most important point ofdifl'erence beh,een Yarietics 
nnds]locies; n:l.mcly,thattheamountof difference between "arie­
tit·g, when compared with each otber or with their parent-spccies, i:J 
much less than that between thespccies of the samegenl1s. But whcn 
we come to discuss the principle, ns I caU it, of Di\"ergenco of 
Chamct;cr, we sllall 800 how, this may be Ol:lliainrd, and how the 
Icsscrdliferencesbotw6I.-'nVll.rlCtiestendtoincrcnse into the greatcr 
d:ffercncesbetwecnspecies. 

m;f~he~:!: o:u~~be~~~:~hi!~s,~·or:~is nO!!:~m~:~ri~~esi;::i 
8Cnrcclymorethanntruism,for,ifn vllrietywercfoundto have a 

~\~~~n;a'~~~l~h: :::!r~~ts ;~i~: i~:::t~~ie~I~~I~:r t~I:~O~~; 

a~~~I~:~~E~V~:E:;~:~ ::~~t~b~~~':~~;~~~~~ 
<:atal~eofpln.nts(4thcdition)63plantswhichnretbercinmnkCtl 
8JI Specl{'/!, but which bo considers as so closcly nllied t() other 
811OOll'8 as to bo of doubtful value : these G3 repuh>d specielS ronge 
onnnllverageo,crG'Oofthepro\"inccsintowhicb1r.1l, Watson}u\s 

~~'!~ ,~~~:t~!r~~:n;coo~;:, :n~h!~e:m:l\n~~t~~~li,i~'r~~.7:~:~ 
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CHAP. II, resemble Varielies. 47 

Summary. 

l'inally, varieties cannotbc distinguished from species,-exccllt, 
first, by the disoovery of intcrmediare linking forms; and,secondly, 
by a Ctrtll.in illdefinitc amount of difference bctwC(!n them; for two 

• forms, if differing very liUlc, afc generally rankod as "lI.rieties, not· 
withsta.ndingtLattheycaunot 00 closclyconnoctoo; but tllC amount 
ofdilTerenceoonsiderednoccllSarytogivetoanytwoforIDslhenmk 
{)fglX'CiCticannolbcdefined.lngenerabavingmorethanlheaveragc 
numb<:rof species in any country, the apocies of these genem havc 
morc than the average number of varieties. In large genera the 
spccicsare apt to bo clOS(lly, hutuncqually, allied together, fonning 
little clusters round other spccics. !'3pccicsvcryclosclynlJiedto 
othcrspccicaapparentlyhavorestrietodrangos. ]nll.lltheserespects 
tile 8pccica of iargegenom prcscnt a strong anaiogywith variciics. 
And we can clearly understand these analogies, if species once 
cxk;u'<l as varieties,and thus originated; wherea.".thcse analoJica 
arcuttcrlyinexplicablcifspcciesareindepcndcntcrcations. 

Wehnve,also,secn that it is the most flourishing or dominant 
II j lC'ciesoftbe largcrgencm within each c1asswhicb on an average 
:yield the greatest number of varieties; and varieties, as wo shall 
Ilercaftcr see, tend to become converted into new and distinct 
sftCCil'fI. 'Ihus the largcr genera. lcnd to bccomelargerj andtbrough­
out naturo lhe fOrIDsoflife wbicb are now dominant tend tobccome 
slill more dominant by leaving many modified and dominant 
dCllC(!ndants. But by steps hereafter to be explained, the larger 
!!cu('malso tend to brellk up into smaller genera. And thus,thc 
t<JnlUlof life throughout the unh·erse occome divided into grouJls 
6ubordinatetogrouJltl. 
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Struggle/or Exis/"llcc. CIIJ.f'.IlI. 

cnAPTER III. 

STRJ;OGLE FOr. EXL:>TES"CE. 

It, t.earing on natural aeltdion - The term used in a wide aetu.e--{;l'<Ime­
tric.,1 ratio ofincre'H-llapid iucrelUoof naturalised nimat..:o.o·t 
plllntll- Naturo of the checks to increll$e - Competition uninnal_ 
Effects of climate_Protection (I'om the number of imlividllals_ 
Complex relations of all animals nnd plllnt~ throughout n1lt1lu_ 
Struggle for life mo.lae'·erebetweeu inui,'iduals and Yarietiesof tht 
IAml! specie.: often .eyer!! between 'pedes of the Mme genus_TbIi 
relationoforgnni.mtooTgl\nismthemo"timportantofllllrel.tions. 
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50 Geometrical Ratio 0/ Increase. CIW'. III 

TIlt Tl'rnl, Slruuu1" fw Existfflu, t/&ed ill a large ~Ise. 

~~~~ti~~~ 
produces a til()us:lnd8<lCds,ofwhich onlyollconanavcragocomes 
to maturity, may be moro truly said to struggle with the IJl:mh of 
the Slime and other kinds which already clothe the ground. 'rho 
misletoois depeodent(ln theapplcand 1\ fcwotber trees, but can 
(Inlyillafar-fetcbed 8COSC be said to struggle with thesetrOOll,for. 
iftoomllnyof thescp9.rasitesgrow(lnthesamolree,it languishes 
noddies. ButllOvemlsecdlingmisletoos,growingclosetogetilcron 
tho &'\me branch, mn.y moro truly be said to struggle with eneh 
other. As the misletoo is disseminated by birds, its existence 
dependscn them; nnd it may metaphoricAHy bc said toslrugglc 
with other fruit-bearing plallts. in tempting lhe birds to devour and 
thusdi~minateitssceds. InthesesevemlsenSl's,whichpsssinto 
cachother, 1 Ul!C forcollvenience' sake tbo gelleml tennof~truggle 
for Existence. 

Gecmetrical Ratio of Jncrease. 

Adruggle forcxi8wnce incvibblyfollows from tbe high rate at 
which all organic beings tend kl increase. Every being, which 
duringitsnaturnllifetimeproducesscl·emlcggsorseeds,must8uffcf 

~~=ii::ld;~~~,go:;:~:~~ t~e i;i!~~I;l::~ ;::t:~~n::: 
ill numbers would quickly become 80 inordinately great that JI() 

country could support Ihoproduct. Hence, as moroindividullis 
are rroducedthancaupossiblysurvive, there must ill evtr)'rtl! 
hell. struggle forexislonce, either one individual with another of 

~~i~h ~~ee p=:i :n~~~!U:~~ lii~:iVit~~~s t~! :~~~~! :~:;h~; 
Applied with manifold force to the whole animal an,l n'gd:1ble 
kiugdoms; for in thi8Case therocan be noarti6ciai increasooffood. 

~! ~ ~~:ei~~i~~~~:~r~:~l=::;f:iy, ~~t:~~erB~~~ =~: 
oOIlO,for theworldwouldnotholdthem. 

'l'here is no exception to thernl0 that every ()rg:mic \.Jeing 
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Geometrical Ratio oj Increase. 5 I 

2tI~~~~i:~~¥~~~~~}~i~~~~E;f~ 
annnal plant produced only two sceds---6nd thero IS no plant 80 

~~m:i~~~rE~~r;gi~~gl~~f~i~2.~1~i~ 
of natural increase; it will be safest to assume that .it begins 
breeding wh(·n thirty years old, and goes ~n breeding till n~n~ty 
years oId,hrin6<i.ngforth six young in the mterval,and survlvmg 
Ulone hundredye..'lTS old; if this bc8O,aftera period of from 
740toiUOycars there would be ncarlynineta!n million elephants 
a!iI'e, descended from tho first pair. 

Butweha,'ebetterevidenooonthissubjoottbanmerethooreticni 
calculations, namely, tho numeroUli rccordoocasesof tho astonish­
inglyrapid increascof VatiOWl animals in a state 01 nature,when 
circumstMCCS havo been fa'·ourablo to them during two or throo 
following 5CI\IIOns. Still more striking is tho evidence from ont 
domestic nnima!s of many kinds which havo run wild in severol 
InrU of tho world; if tho statements of tho rate of increase of 
slow-breeding cattlo and horses in South America, and latrerly 
in Australia., had not been well authenticated, they would have 
been incrroib!e. So it is with plants; cases could be given of 
introduced plants which havo become common throughout wholo 
islands in a period of loss than ten years. Sevemlofthe plants, 
such as the cardoon and a taU thistle, which are now the com· 
mOllest over the wide plains of La Plata, clothing square leagues 
ofsurfacealniosttotheelclusionofcveryothcr}llant,bavebl'Cn 
introduced from Europe; and there are plants which now range in 
India, as I hear from Dr" l1'alconer, from Capo Cornorin to tho 
llimalaya, which bavo been imported from America since its dis· 
co'"ery. In such CMeS,and endless others could be given, no ono 
SUl'!;()8('S, that the fertility of the anirna1.s or plants has been suddenly 
and tempomrily increased in any sensiblo degree" The obvious 
cl:planationiBthatthocenditionsof lifeha\""ebeenhighlyfavourable, 
aud tbat thero has oonscquently been lcssdcstruction of tho old and 
young,a.nd that ncarlyall the young M'"O been enabled to breed. 
Their geometrical mtio of increase, the result of which never fails to 

~:d8:~r~S!~:~5~~~~~ t~:EI~:,~. ~!:::xtraordinarilY rapid increase 

.2 
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~Vatltrc of tlIe Checks to Illcrease. 53 

check,mitigntothe destruction ever 80 little,and the number or 
tha&l'ecics will almootinstantanooUisly increasc to any amount. 
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54 Natllre 0/ tllC ClJccks to Incrcase. 

Jestroyedbybeaslsof},rey; foreventlletiger.inlndia.mO&tmrdy 
dares to attack a younge\ellhant proh.'C,too by Its.d~m. 

nu~~::~teot~Y8~~:~s~n~~:r~:i!~;!1 l~n:~Cs~~n:~~r:!: ~~~~a~ 
drought sccmtobethe most effective of nil checks: I c:;tlm~t&! 
(chiefly (rom the greatly reduced numbers of ne~t.II m t~e s~,rlng! 
tbattbe wintcr of 1854-5 destroyed four·firtbs of the bmlslDm~ 

~~::e~:~~:~ :d pe~i:e~:. ~ ~r:::~~:O~i:;i~;:~;~ :~:~l~~~ 
~:~, ~i~i!~::~~ri;~:{:~,~'£:~tuf;;£l:~:~~:::::,:~~:~~ 
~~~~~ctt=:' ~~7~c:n~~i8~n~:i~:I~::e~~:~ O!ft~~.mc ~~.co~ 
when climate, for instance extreme oold,acts directly,it will be 
the lcn.stvigorous individuals,or thoscwhich have got least ("od 
tbrough the advancing winter, which will suffer most. When we 
tra.vel from south to north,or from n damp region ton dry,lle 
invnriably see sorno species gradually getting rarcrand rarer, nn(l 
finaUydisap!,earing; andtlle change of climate being conspicuous, 
we are tempted to attribute the whole effect to its direct acti •. 
Buttbisisafalseview; we forget that CI'Icb spccies, evcn where it 
most abounru,isconstantiy suffering enOrffiOtls<lestructionatsollle 
period of its life, from enemies or from competitors for the same 
place and food; and if lliescenemies or conlpctitorsbcin thelcnst 
degree favoured by any a\ightcLange ofc1imnte,theywillincrcnoo 
illnumbcrs;l\nd as cncb area is nlready fully stockcd with illhabi· 
tnnts, the other specie8 must decrease. 'Vhen wc tnl.Yel 8I)uth· 
ward and see a 8pecies decreasing in numbers, we maY!CEI sure 
thatthecauseliesquitensmucbinotherspccicsbcing!3\"oured,;u; 
illlbi80ncbeing hurt. So it is when we travel northward, but in 
a somewhat lesser degrcc, for the number of spccicsofall kind~, 
and thereforeofcompetitors,decrcases northwards; henceingoin~ 
northwards, or in ascending a mountain, we far oftener med with 
stUlIted forms, due to the directly injurious action of climate, thnn 1H •• 

do in proceeding soutbwardsor in descending a mountain. When 

~~5'~~~~~::;:~::;i;'~7~E~~b~~:!~~:~~~~ 
~:l~~i=, ~:;d~~:r~~ns;r~~ct\~e ,;;~~g~~~\~e n:U~~~::t~lt~~S ~:~:;~~ 
never become natumiised, for they cannot compete with our U:l.thil 

plants nor re'!istdestruction by our nativonnimals. 
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!~:~;~:~~:~;~2ih:f~~~~:;~E~~~ 
titn1;;gle for life. But even some of th(l8e so-called epl(icmles 

at~'l!r~SS:;i?:~~~~;C:~~~~~;F~£~ro::3 
ofstru:::giobetwcenthel,arasitoanditsprey. 

On the other hand, in many cases, a largo stock ofiudividuais 
uftl16 same spccioa, relatively to tho numbers of its enemies, i~ 
abeolutelyncccaaryforitsprescrvlllion. 'fhuswe cun casi.lymi8(l 
plenty of com and rape-seed,&c.,in our fields, because the seeds 
areingrcnt eXOCSlJoompared with tbo number ofbirdswhicb f~l 
on them; nor can tho birds,tbougb having a superabundance of 
food at thisono se380n, increnacin num'berproportion:l.l1yto the 
IIUPllly of 8C<'d,OJI th~ir numbers an! chocked during winter; but 
anyonew}lo has triod,knows how troublesome it is to gct seed 
from n few wheat or other such plants in a garden: T have in this 
ca~c lo~t o\'ery single seed. 'I'his view of the nccCSllity of a largo 
stock of tho same species for its}'reser...-ntion,explnins, l bclieve, 
&Omeain~ularfactsinnaturesuchasthatofveryrnre plnnts being 
IlOmetimes oxtremely abundant, in the (O\V spots where they do 
exist; and that ofllOmesocisiplantsbcingsocilll,tbat.isaoounding 
in individuals,cven on the extremevcrge of their range. For in 
luehcascs,womaybdicve, that. a llisntcouid cxistonly whcrethe 
conditions of its lire were &0 fs\'ournble that ronny could exist 
to~ether, and thus sa\'e tho species from utter destruction. I 
IhouldaddthatthogoodclTcetsofintereroaing,andtbeilleffoots 
ofcJose intcrbreedin;::-,no doubt come into I)layin manyofthesc 
CA.8llIIj but I will not hero euiarJo on thissuhjoct. 

Complea; RelatiolZl of all Animala and Plants to each otlier ill 
theStruggle!urE:x;utenct. 

Mnoy casea are 00 record showing how complex and uncxpectoo 
aretbechccksaodrelationsbctwconorganicbcings,which havet.) 
~trug,!:le to;.;cthcr in the same country, ] will gil'e oolyasing!e 
instance, which, thou;;h a simple 00(1, intcre~k~ me. In Stafford­
~ire,on tbe estate of a relation, where 1 bad aml,le means of 

i~n:~~!;~~i~!h~~c~: ~;a~: ~~d e~:r~~~~ :~~V~:lt~u~~~~ 
ilcres of exactly tho sarno nature lind been ~nclosed twellty-fire 
years previou~ly and 1,lanted with Scotch fir. 'lhc ehnogc io tIle 
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5S Struggle for Existcllcc. 

locliC\'cslhat"morethantwo-thinisof tbemarc thusdcslroyed all 

fEfJfi~f~~;J,::'~~I~~!~~~g~;:!~:~~i2::t~;~2 
~ti~;;fE;~~!i~2~Jf~;fT.1::::~~:~~~ 
~~~~Z:.:~:~ ~~;?~~:i~~~~~:\~:'::!~i:~r~F£:~~ 
nnmberor evcntbeexistenccofthcspccics. Insornecascs it C3n 
be shown that widcly-dilfcrentchocks act. on the same 'fl!'Cies 
in differentdistricta. When wolook at. tho plants and bushes 
clothing an ent.:Lnglod bank,wearotemptOO.to attribute thcir pro­
JlortionaL numbers and kinds t-o what we call chancc. But how faise 
a view is this! Every Olle has heard that when an American forest 
is cut dOWII, a very difTerentvegetalion springs up; but it has'bccn 
obscrvcdthataneient.lndian ruins in thc Southern United St:J.tt'!l, 
which must formcrlyha\'e been cleared of trees, now display the 
same beautiful divcrtityand proporlionof kinds as in thesurruund­
ingl"irginforest.. What.3s1ru~lemusthaycgoncondnringlo:g 
ocnturiesbetween the sevcral kinds of treea, ea.cb annnallysc:ttwrin:t 
itasccdsbythethou83nd; what war between insect and insect­
bctwccn insccta, snaiis, and olher :mimaiswith birds and beasts 0f 
prcy-al\ striving to incrcase, aU feeding on roch olher, or on the 
trccs,their seeds aud secdlings,or on the other plants which first 
clolhed the ground and thus checked thegrowthof tbetrecs! Throw 
Ulla.handful of feathers?3nd allfaJl to tbe ground according to 
ddirnte laws; but. how Ilimple is the problem where each shall f:'lll 
o.lIupared to that of the action and reaction of the innurncl'.1Lh 

~~:~~d ~~:1:;1~:~~~~~:mh~: a:e~~:~e~f i~r~~::u;~\\~~t~ll~ 

;:::i~_~~:i!::C~i;:~~~~!~:!'£~:~~~~r~tr~;~~i:;J 
~;::::'\~v~%i~d'~~!~~~c;;;~?,~_r::~~~l~~~~~;'~~ ';i'~ 
<!amcspccics,fortheyfrcquenttho s,,\me distriets,requirc thC'lo\.'\]lle 
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60 Struggle for Existellcc. ClUJ'. III. 

A oorolla.ryofthe highest importnnco maybc dcduccd from thc 

f~~:: :m;~:~:~m~~:~~\~~oo~:c~t:~:! :;~:~:i~h~i~ 
aU the other organic bciogs, with wbich it comes mto competItion 
for food or rClIidencc, or from Wllicit it has to escape, or on which it 

:t:i;g:i'~:~::t!~:i:~;:i~~::~:E;::~~~:::~~:ui~~~;:~~: 
scedofthodaudcliou,andinthoflo.ttcnooandfringedlCO'.,.8ofthc 
watcr_bcetlc,therciationsccmsntfil"lltoonfincJ. to tho elements of 
airll.ndwaLcr. Yet the advantago of plumed sccds no doubt stands 
in thccloscst relation to the land bcillgalrcndy thickly clothed with 
Ollicrllianu; 80 that the secds maybe widelydistributcd and fall 
on unoccupied ground. Tn tho walcr-llCdlc, the structuroof its 
legs, 80 well adalltcd for diving,allows it to compete with otber 
nqllaticinscct8,tohuutfor its own prcy,and to escape serving as 
prey toothcr ammals. 

'l'JlOstoroofnutrimcnt lnidupwithin the seeds of manyplanl.s 
flCcms at first sight to have no sort of relation toothcrplants. liut 
from the strong growth of young phmts produced from suchsceds. 
as peas and beans, when sown in the midst of long grass, it may bo 
Buspccko:l that the chicf usc of tbe nutriment ill the secd is to {a"our 
the ~wt~\ of the secdlin.r:;s, whilst struggling ,,;th other plaut" 
growmgngorouslyallarounJ. 

i.lil 
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62 Natural Selectloll. 

CHAPTER 1\. 

NATunAL SELf.CTIO"i on TilE SURVIVAL OF TIlE rl'M'EST. 

Natuul Selection-its power compan!d with man'. selection_ita power 

~:~:~a~:~a~f i:lleH~t~!ni~:a~:: -;e~:r~7i~;r o~t i:~le:!:;':~d ~~:~: 
individualaofthe IIIImeapecies-Circum$tDnceJ fllvourableallJunfa. 
"ourable to the ~ult. oCNa1ural Selection, namely, illtncro"ing, 
;$olation, number of individuab-Slow IctioD- Extinction camel by 
Natural Selectioll-Dinrgence of Character, ",lated to the diversity of 
inhabitants of any !maU area, and to naturalisation-ActioD of X.htr-~! 
Selection, through Dil'ergeueeof Character, andEItinctioo,oD. thed~ 
8ccndants from a common parent-E:lplaina the grouping of all organie 
beings-Advance in orgauilllltion-Low forma preserved-C<lol"crgEnr.e 
of character-Indefinite multiplication or.pedes-Summary. 

llowwi\l the struggle fOT existencc, briefly discussed in the last 
chapter,actin TCgard to variation? Can tho principleofselectioD, 
which we ha\"c sccn is aopotent in the hnndsof man,applyulld~r 
nnlure? I think we shall see that it ca.nnctmostefficicntiy. Let 
the endless number of slight variations (lnd individual dilferencc~ 
occurring in our domestic productions,and, in a lesserdegr~,in 
tlloscunder naturc,bc borne in mindj as well ns lhc strength of 
tile hereditaTY tendency. Under domestication, it may be truly 
~id thatthewbole organisation becomes in aomedegrec plastic. 

~::~t~:~~::5:1i:~::~~~:~~:i7:Tu?u:;:iI~},i~!;~ 

f:&~~tii~l 
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~Jlr'~I~ ncithcru.scfnl nor injurious would Ilotbeaffectedbynntumlselcc-
tion,ancl would be lcfl.eithernfluctuatingciement,as pcrhapswe 
see in certain polymorphic SpcciCll, or would ultimately become 
~,:-lit~o:~~g to the nature of the organism a.nd the nature of tho 

ticvcrnl writcra have mis.'l.pprohcndcd or objected to the tenn 
Naturnl~clectioD. Some have even imagined that natural selcctioll 
indUCC8 varinbility,whcfeas it implics only the preservation of such. 
variatiousasariwnndarebeneflcialtotheooingnnderitscon­
nition8oflife. Noono objects to agriculturists speaking of the 
poteut effcclaof ma.n's sclectioD; and in thiscnsetheindividual 
(lificrenCC!! given by nature, which man for ~ome object selects, 
mu.~t of nccC>lllity first occur. Others have objccted that the term 
N}lection implies conscious choice in tho animals which become 
modificd;andithas even bccnurged tllal,asplanlshave no voli­
tioll,naturnleelection is not applicnblo to them! In thelitc.rnl 
6t·ll1IOof the word, nodonbt, naturnl selection is a false term; but 
who e\wobjected to chemists spcaking of the elective affinitie80f 
the vnrious clcments?-and yet an aeideannotstrictlyoosaid to 
clcct lho b.'l.86with which it in preferenco combincs. It bas been 
B:lidthat I speak of nnturalsclcctionas all activo power or Dcity; 
h~ltwhoobjectsto an author spcaking of tho attraction of gravity 
as ruling tbe movements of tho llianets? Everyone knows what 

~e;~~t a~~~~s n=~y ~~r s:~~~~ta~~o::iln ei~P~i~:~i:~: 

~~~:g~~~f~~~~£;Jg~~:f~;s~n!'~:;::~il~; 
WoshaUbestunderslandthollwbablocourseofnaturnl sc!ection 

~ll\l~:~:t~~r t~:B:::~~~t c~~~::: ;~~:~~~r~~:l S~~!~~~~i~~~ 
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Natural Selection. 

I ,ore from 3 certain diseaso than yeliowplulll8; whereasanot~er 
ditease attacks yeliow-IlCtihod peaches. far morc than ~hosc :With 
otbcrcololirt.'tl flesh. H,with aU thc mds of art, thescshghtdllfer_ 

1i.1'~ anfllhovariationsaroaccumnlatcdthroughMluraiselection,other 
lIlooilicatiolUl, often of thomOl>tuuexpectOO.natnfc, will ensue. 

A:lw"oothatlhOl6nuialionswhich,uuderdomcsticationappear 
alanYll8rticnlarperiodofiife,tendtoreappcarintheoifspringat 
lhoaamopcriod;-for insUt.nce,in the shape,sizc,and ftll\·our of 
tho seeds of the IllilDy varieties of our culinary and agricultural 
lllnnts; in thcca.tcrpillar and cocoon stagcs of tho vnrietics of thc 
lilkwonu; in the eggs of pouitry, and in the colonr oftbe down of 
their chickens; intbeboml of our shoop and cattle when nearly 
adult;-eoin a statcof nature, natumlsclcctionwill be enabled to 
RCton and modify organic beings at aoyage, by the aceumulation 
of;ariationsprofitable at that age, and by their inheritance at n. 
corresponding age. lfit 11rofita}ll:mttohnveitssccdsmorcand 
lllorowidely disseminated by lhcwind, I cnnsceno greaterdiffi­
cult yin this being elfeded througb natural sc!ection, than in thc 
cotton-planterincreaaing and improving bysclcction the down in 
tho pods on his cotton-trocs. Natural selection may modiry and 
adapt the lana of an insect to a score of contingencies, wholly 
dilflJrtnt from th060which concemt'he mature illSCCt; and tbeso 
modifications may affoct,throughcorrelation,tbe structure of tho 
adult. So, conversely, modi6cations in tho adult may affect 
tho structufoof tho larvo.; but in all cases nntural selcctiollWiU 
ensuro that they shall not be injurious : for if theywere80,the 
~l'eciuwouldbecomee1tinct. 

:£E~;;:~~f~:;~!:B:~~~~:~i~:;:~::t~!~~~ 
:~;:~:~:~:~:'~~~~:~!i~~~~"~rv~:~:;'~~~~J~~=; 
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~~~J~~f~ 
:l.S8Crtoo, that of the best short-beaked tumbler-pigoon.8 a greattr 

~;:l:~~ ::I\!ntl:~l:c~~o~ ~:~~~b~~;. ab~O\~O i1C~:tl~tr:~~; t: ~!l:~ 
thobca.k ofa full-grown pigcon very s.hol'tfor the bird'sOWll adV:lll_ 
tage, the process of modific .... tion would be ,ery slow, and thuo 
would be 8imultanoou~ly the most rigorous selection of aU the 
young birds within the egg', which had the most powerful and 
hardestbeaks,foTall with weak bcakswould inevitably pcrishj U, 
more delicate and more easily broken shells might bo tlCiCCIl.J, 
!~r:c~:i~c~ness of tIle shell being known to vary like every other 

It may be welt here to remark that with nil beings there mUilt be 
much fortuitous destruction, which cnn h:\Vc little or no influence 
011 the course of natural sdection. Forinst.1nce a.ast llumberof 
~gsor seeds areannuaHy devoured,and these could be modified 
throughnaturnl sclcetion only if they ,'aricd in somcmannerwhich 
protccted them from tlleir enemies, Yet many of these egsa Of 

scod.s would p.:rh:lf6, if not destroyed, llllVC yielded individuals 

~~:I~n~ar~~U:~i\~!~eir ~o~:~~:n: ::sii~n~~:r a~! ~~t~:::;~i:i~ 

;~:~~~:n:~~h:~:~~: i:SOO~::~~~;~;~!!:~l::~; 

~~I§~~:~~~~;:~1'\f~~~o¥i:~f~~F~~:~~~ 
00 so great thatonlya hnndredtbor a thoWllludth partarcdc\·elopcd. 

:~:;::~:Z~:~1~~:~~~:illr:~~u~~2~~:=:~;t:~r: :~: 
~,pWd If t~e numbers be wholly kept down by the caUSl'fl just 

~~1~1[~:~;~~~~:;~~~r~:t;~~;;:~:~~~~~~2~~t;~ 
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::~~~rrea~odification and improvrmrnt at the same time in the 

&x~l&ltction. 
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All t!J.osewhohavcattcnded to thc Bubjoct,belicve that there i8tbe 

I.ill~l 
all his hcu birds. lc,"mnotberocntcronthonccessaryt\"tuils;but 
ifm!lll can in a short time give beautynnd nnelegantcarriage tohu 
bRntams,accordingtohi8standnrdof~uty.l.cansronogood 
renson to doubtthnt fcmalebirds,by sclectmg,dllnng thousandlloC 
gcncrntions,them06t mclodiollsorbcautifulmalcs,accordingtothcir 
standard of beauty, might produce l\ marked effect. !'orne well· 
known laws, with mpect to the plumage of male and female biros, 
in comparison with tho plumage of tho young, can partly bc ex­
plainedthrough the action ofsexuai sclcctiononvariatioosoccurring 
at different ages, and tmnsmitted to tho mnlcs aionc or tobotbscxt8 
ntcorT(lspondillgagcs; but I have not spnce here to cntcr on tLis 
:>ubjcct. 

'l'hus it is, asl bclievf,\ thatwben the mniee and femalcs of any 
.mimalhave tho samo geneml habitso£ life, but differ in structure, 
colour, or ornameut, such differences have been mainly caused by 
Mlxual selection: that is,byindividllal males havillg had,in slIe­
.:essive generations, some slightadvantago over other m:lies, in their 
weapons, means of defence, or charms, which tbey have trnnsmitttoU 
to thcir maleoffsl'ring alone. Yet, I would not wish to attribute all 
sexualdiffercnOO8 to this agency: forwcllCQ in our domc>iticanirnalll 
pCoCuliaritiesarising and beooming attached 10 the m.alo sex, which 
aplJarenlly have not been augmenlt-d thro1lgh selection hy man. 
'11l(l tuftofh~ir.onthebl1'astoftbowild turkey-cock cannot be of 
nllyu8C,alldltlsdoubtfulwhetbcritcnnooorllamentalinthocyt'S 
of the femalebird;-indccd , had the tuftappearcd ullderdomcstica­
tion,itwocldhavobcencnlledamonstrooity. 

IUuslratWn' oj the Action of .Natu.ral &lection, or tile Sun .. ool 
of the FiUe&t. 
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[~~(~~~0;,~~tI~~~[~~~t~~~~~~ 
~';~:?':~~;~~~:'~:~1=1:~~~~~r~,:::.~::~~~: 
I!eClllomorerea,,;onlodvubtlhatthiswould be the rcsult, thnn that 
wan IllOUld be able to improve the fteetuCSI of I.lis greyhouuds, by 
careful and methodical selcction,or by that kUld o£unoonSCIOU8 
IIClcctionwhichfollowsfromcnchmautrying tokecpthebestdogg 
without allY thoughtormodifyingtheb~. I may:wd, !hat, 
ftC(:ording to'Mr.Pi('r(l(!,thereare two varitttcs o£ the wolf mhablting 
tll(~ Cal.skil1 Mounlains ill the United Statcs, one wilh a light grey· 
hounJ·like fonn,wbich pursues deer,anJ the other morc bulky, 
with shorwr lrgs, which more frequcnlly attacks the shepherd's 
flocks. 

Itabouldbeobscrvootliat,in the above iIIustralion, I spcakof 
the slimmest inJividunl wolves, and not of allY single strongly­
mnrkl-dvariationhavingbeenpn>Served. Illfonncreditionsofthis 
work 1 lOllletimes spoke as if thislatreraltcmative hnd frrqucntly 
occurred. lsawthegrtatimportallCeof individualdilferenors,and 
thil lcd me fully todiN::uss the resulls of unconscious selection by 
man, which dependa 011 the preservation o£ all the more or leSli 
vnlunblcindividualll,and on the destruction of the worst. I saw, 
also, tlltl~ the 1)~SCrvation in a stahl of nnture of any ocCUllionni 
devintionofstructurc, such lUI a mODstrosity, would be a mree,-cntj 
andthat,ifst first pr1!Ht!rved,itwould gencmlly be lost by 8Ubsc­

quent inicrcrossingwith ordinary individuals. Neverthclcss,until 
reWing IUl able snd valuable article in the 'NorthBritishU(!vi(:w' 
(1,867),1 did not appreciate how rarely singlevariations,wltethcf 
.ehghtorstrongly-marked, couldbeperpctuated, 'rhe authorWkcs 

~::~~;r~E~; :~~\~~:;:;::~~:~:h~;:~"~~~~~~2::i~:~~~; 
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74 Illustratiolls of ,lie Action of CHAP. IV. 

g~~~g~,~~::~~¥.?~~r~~?~f:i~::~~~~~~ 
fOf several Jays from the fem...'\!e to tho roalo trce,thc pollen could 

~;:'~:~~;;~~:,7:;~'::'~1~O;';I~~;::~~~i,~t~~:; 
~~o ~~~\\':~c~o~a~~~~V:a:~o~a:~a~ = i~ se;~~hl~!n~ec~:~ !~ 
rendered 10 highly attractive to insecta that pollcnwu regularly 
CMTied from flower to flower. another proccsa might oommence. Xu 
naturalistdOllbts tIle ad\'anlago of what hn.sbeen called the " pbysio­
logical division of In boUT;" hcncewo may believe that it would be 
advantagoolls to a plant to produoostamens alone in one flower(lr 
011 ono who]o plant, nnd pistils alone m o.Dothcr f!.owcror on another 
plant. Inpia.ntsuudercultmcnndpillccdunder new oonditionsof 
life, 80metimcs the male organs Ilnd sometimes the female Orga.ll~ 
become more or i!'58 impotent j now H wo suppose this to occur in 
o\'er 80 slight adegrce under nature, then, as rollen is already 
carriro regularly from flower to flower, and as a morccomplete sera­
ration of the sexcsof our plant would bo w\'antageous on the prin­
cipleofthedivisionoflabour,individuais with this tendency more 
:md more increased, would be continually favoured or selecleJ, 
untillltlllStllcomplete separation of tho sexes might bcdfected. 
It would lake Ull too much space to show the ;ariona ~tq:~, 
tbrougbdimorpbismandother m('anl,bywhich the separation of 
thesexcsinplanlsofYII,riouskinds is apparently now in progfC$lj 
but I may.add that some of. the specics of holly in North America, 

iiliiil 
Darwin Online : By permission of the Trustees of the Natural HistoryMusel..m 

(London). 



NatllraISel«tiOIl. i5 

~ff~1iI~~2~~f~t~~~~~~~E~~E~~ 
suck tho nectlu out oC the incamo.to clover, but not out oetho 
common red clover, which is vimtOO by hurobla-bces alone; so that 
wbolofields oC the red clover offcr in vain nn abunda.nt supplyoC 

!~~~i~~~~~; ~~!: ~i~:;~~av~;:;!~~;:n~\:~~~l~ki~ t~~ 
autumn, lllJlIly hive-bees sucking tho flowers through holcs bitten 
in the base of the tubo byhumbla-boes. Tho diITercncein tho 
length of the corolla in tho two kinds oCclover,wbich de1cnnines 
thoyisitaofthehivc-bee,most boverytrifling; forI havo boon 
assured that when red clover has been mown, tho flowers of the 
sccondcrop are somewhat amallcr,and that these are visited by 
many hive-bees. I do not know whether this statement is nccu­
I"IIte; nor whether another published statement can be trusted, 
namely, that the Ligurian bee, which is generally considered a. 
mere \-aridy of the common hive-boo, and whieh freely eI06SCS with 
it,isabletorcachandsuckthenectarorthercUelover. 'l1lUB,in 
a country where this kind oC clover abouudoo, it might 00 a great 
advant3getothohivc-bcetohavoaslightlylongerordiffcrently 
constmctool1roboscia. 00 tbootherhand,as thefertilityofthi.;! 
clover absotutclydepcnds on bees visiting the flowcrs,ifhumblc­
bees were to become rare in any country, it mii!ht be a great 
advll.lltage totbeplant to have a shorterormorc deeply divided 
coro\la, 110 that the hh'e-beosshould be enabled to suck its flowera. 
Thus I call understand how a. flower and a boo might slowly 
bccome, either Ilimultall<'Olislyorono afl.erthe other, modified a.nJ. 
~ptedtocachotherinthem06tperrcctmallncr,bythecon-

~l:'::iO~~r;~~i~~~rl:~~:~I~/~a~~~~~;: ~h~:h p::~~ted Blight 

Ilifiit~ 
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O,l tile IlltercroMing oj lndllliduais. 
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78 O,l the I1ltercrossillg of Illdividuals. CHAP. IV 

~§.§~~~§1~ 
th~so-nameddichogamoUSI)lantshavelll fact sepnratt:'i sexes. 

~s;g~gl~f~;~!~;r:f~i~,~1~£~~i~~~E 
the vcry purpooo of SEllf-fertilisation, should be in so many cases 
mutually useless to each other? llow si~pJyaro ~hcsc facts ex­
pmined on the view of an oocasionalcross with a distmct individual 
beingadvantagcoUB or indispensnblel 

If severnl varieties of the cabbage, radish,onion, and of some 
other plants, be allowed. to sced near each otber, a Jarge majority of 
tbeseedlingsthUBra.iscd turn out, as I have found,mon,.,urels: for 
instanoo,Iraiscd233seediingeabbagesfromsomeplnntsofdifferent 
varieties growing neat cach other, and oftbese only 78 wero truoto 
their kind,and !!Orne even oftbcsewero not perfcctlytrue. Yet 
tbepistilofoacheabbago-flower isaurrOUlldcd not ollly by its own 
six stamens, but by those of the mllny other flowers on the same 
plant; and the pollen of each flower readily gets on its own stigm .. ~ 
without insect-agency; for I have found tbat plants carefully 
I'rot«tcd from insects produce the full number of pods. How, 
then, comes it that such a vast number of the soodlingsarc mon­
grclizcd? Itmustariscfromthepollenofndistinctvarietyhaving 
a prepotent effect over the flower's own pollen; and that this ill 
part of tbegeneral lnw of good bcingderivcd from the intercrossing 

;fff.~~§~~;E;:';?J~:~~t;:~on:~::~,:.~ 
In the ca.seofalarge trcecovcrcdwitb innumemble flowers, it 

may be objected that pollen couldseldombccurriod from treew 

~::c:::t t~eOS~:~lYtr:::o~c~~s~~~:: : :~i:~~::i~::l~ 

£01~g~[€:;L~f~:';!~:~J~~:~~t:~~~~ 
l,roducOOontho same tree, pollen must 00 rcgulnrly c.uried from 
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~~g~~;~~rn~~~:;:i~~f,;~:d;;l~;:[:~~:;;Jj 
td\mlatcd the troos of New Zealand,andDr: As.'l.Omy those of tho 
Uuitro Stat.cs, and the result was as I anticipated. On the oth~r 

~~:~~e~'; ~:~~rm:~o~~:h:~~;!l~: ::! ~~s ~~~~~~:I!::t~: 
...nmo result would follow as if they bore flowcrs '~lth separated 
II'XCS. 1 ha"c mado theao few remarks on IrC(!S Simply to call 

~1~;g~~:~g:r~: 1h~7:~~:oi~';~:"'::f~:;:;~~;;=:; 
animal which can fertilise itself. This remarkable fact, which offers 

:; :~ru~i::~':r!:~n~7:~I~n~~!S; ~~;:~~,~~f~~e,~: ~~~u::e:r 
the fertilising ckmcnt theroaro no mealls,nnnlogoWl to the action 
ofin8l'Cts nnd of tho wind with plants, by which nn occasionn\cro88 
couid boeffectoo with tcrrostrinlnnimais without theconcurrcnce of 
twoindil'iduals. Ofaquaticanimals,thercaremanysclf-fcrtilisiug 
hennaphroditcs; but here the currents ofwatcr offer au obvioWl 
meallll for an occasiollAlcl'OiS. Asiolhccascof flowcrs,I havens 
yet failed,afler CODllultation with one of the highest authorities, 
namtly,Profcs.sor lIuxley, to discover a siugle bermaphroditeanimal 
with tlieOrk'3.US of reproduction so perfcctly cnclosed tbat acccss 
from wiliLout, and the QCC.'lSionai influoucoof ndistinct individual, 
can be sbowoto be pbysicnllyimpossiblo. CirripedcslongappcafC(l 
wmoto},rescnt,undcrthispointofview,ncascofgreatdifficulty; 
hut I have been enablcd,byIl fortunate chance,to pro,e tbat two 
iruliviJuaLL,thoughbuth aroself-fertilisinghennaphrodites,do­
IOmctimeacros!<. 

It mu~thaycstruek mostnnturalists asastrnnge anomaly that, 
1Ioth with animals and plants, some species of the same family and 
orcnoftlleBamegenuB,thoughagrccwg c1osc1y with each other in 
their whole organisation, are bennaphrodite~, and some uniscJ:ual. 

~:;;e~~:: ~7~~~\::::::~~U:~ 3;::i~~~~ ~:rt~c=~t~~: 
licoutx:rnoo,'"cry!!lllali. 

S:~2~~f~~~:~~:~~~~~~~;i'~~~Iio§:f~~§ 
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~~~~~~ 
better adapted orgadisms; and thus new places in the Il:ltllnll 
reonomyof the district will be left open l? bc.fill~ u~by.the 

g~;';~:~I~~!~~~~:~~j~;~~g~f.i~~~~:~:~~f~ 
pc!Culiar physical couditiol1'l, the total number of the lI\habJt"~t~ 
will be amaH; and this will retard tho production of new Speclel 

tbroughnaturalsclootion,by dooreasingtho cbancesoffavournblo 
vnrintioJlsarising. 

'fhemerelnpseoftimebyitselfdoosnolhing,eitherfororagainl;t 
n!\tuml selection. I state this because it has been erroneously 
asscrtedthatthee1emeutoftimebasbccnassumed by me to play 
nno.ll-importaotpartiomodifyingspocies,asifallthoforUlsoflife 
were nooess:uilyundergoing change tbrough some innnte In\v. LaI*l 
of time is only 80 farimportnnt, and its importance in tbisrcsPi:ct 
isgreat,thatitgi,·esaoottcrebnnccofbeneficialv:ui.atioosarisio!!". 
and of their being selccted,accumulated,and fixed. It likewillO 
tcnds to inercase the dircct aetion of tho pbysica.i conditions of life, 
inrclationtothoeollstitlltionofenehorgnllism. 

lfwe turn to nnture to test the truth of these remark~, nnd look 

:~~~sn;lls;:::~n~~it~~~h i~ i:n8=~: :~ns~~it:ug! ~I~~ 

tf~~~,~g,:7:;:'~:~;~~~~:~{~::~~:~P~:1 ::;;:: 
sightsec~tohavebeenhighlyfavournblcforthe produetionof 
nelvspeelCs. Butwo may thus deceive ourselves for to ascertain 
whether a small isolatcd area, ora large open nrcaiike a. continent, 

:: :~~~~.:lr~;:\~;!:::~:n ;:~~~;:u:[ :':~';'~"~:::; 

~§jf:~~1~~1~~§t:lt~t;~l~~~~[~§; 
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~~~~~~ 
£~~:~~~~~~~:::£f~~??gE~t~l~~~:~I~~¥~Ii 
although small illOlllted areas have been in &orne respects highly 
favourable for the productionofncw species, yet that the course of 
modification will gcncrnllyba,-c been morc rapid on large areas; 
and what iI morc important, that the ncw forms produced on largo 
JlJ'CU,which alreadyha,·o been victorious over IJIany competitors, 
will bothosc that will spread IllOl!twidcly, and will giv6risctotho 
grealest number of now varieties and species. They will thus play 
~'o~;.rc important part in the changing history of tho organic 

In ncooroanc6with thisvicw, wo can,perhaps,understand somo 
facta which will be again alludod to in our chapter on Geographical 
Di5triLution; for instance, the fact of tho productions of thesmaHer 
continent of Australia. now yielding before those of the larger 
Europ!l"O-Aaiaticaroa. 'l"hU!l,aiso,itilithatcontinentAlproductions 
ha"e everywhere become so largely Ill\tumlised on islands_ On a 
IlInalliRlnnd, tllernce for life wiU btwe been less severe,and ther6 
will have been less modification and less extermination. Hence, W6 

~~.~;:~d~:~~~e!:~li:s: !h::r~~: e~~:lt{h~e~t~~~t ::t~:~~n~o~ 
of EUlO[l('. All fresh·water basins, taken together, make a small 
an'3comparcd Ilith1hatof the sea or of the land. Consequently, 

~~~};~~:~l~~~:¥~~~~~~:~~!:;~{~ 
~]:;¥f§~~~1!i~~ 
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Ilili 
hisklrically kllOwu that the anc\clIt black cattle were displaced by 

~:~~Il~~:I~i l~\~~~~ ~~d \~:::s ~~:~ ~~~~~~t:~:~l~~r~:;{"~~ :;:/:~~ 
murderous pestilence." 

J)i~'eTgence of Character. 
'],he llrincipie,whlch I have dcsignateJ. by this term, is of higb 

importalloo, and explains, as 1 believe, 86veml important fact&. In 
the first pl.acc,varietics,c\,cnstrongly-marked ones,thougbhaving 
80IDcwhat of the character of IIpccics-as is shown by tbe hopeles:; 
doubts ill many cascs how to mnk thcm-yctccrtainlydiffcrfar 
less from cnch other than do good nnd dislinct species. Ncvcrthe­
icss,nccording to my yiew, varieties nrc species in the processor 
fOnllfl,tion , or iLrC,fl3 I have caned tIlCm,incipicnt species. How, 
then,does the lesserdiffercncc betwccn varieties bccome augmented. 
intothcgrcaterdiffcrenccbctwccDSpe<lies? 'l'hatthisdoeshnbitu-

:~l~~~~~, :n:u:U;~~:il~;~'~I:~a~t~c d~~~~:~:~lcw~~ 
van:tlcs, the supp:l8edprototypes nnd parellb or rutnrewell-IIll'Irked 
spe<lH!8,present slightandill-dcfineU differcnc(·~. Mere chance, all 

~§~~~~~~~§ 
As hlUll\\ways l.Jcen my pmcticc, 1 have sought light on IlUi 
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lu-udfromourdomeblicproduClions. Wesballbcrcfindsomelhing 
n:llliogons. It will bcaJmiUcd that the production OfracCS80 

:~r::::~~::;!i~;1:i~!~:~:~i;::~;~;::~d~;~~~~ 

~~~[j;1F;:~~~~;~it~~1~~Et~~;~~~~ 
actually occurred with the sub·bl'C()ds of the tumbler-ptgeon) 
ehoosingand brooding from birds with longer and longer beaks, or 
with shorler and sborter beaks. Agaiu, we may suppose that a.t an 

::iIKe;~!:s:f\\~~~rrh!e o~~~o~~e~n~:ts~~~~~t:~~ld r:~~: 
horses. The earlydilTerenccs would be very sligiltj but, in the 
r.oursc of timc, from the continued scleclionofswifter horses in 
the one clL5C,andofstron.,ocroncs in the other, the difi"erenOOllwonld 
become greater, and would be noted as forming two sub-breeds. 
Ultimately, after the lapse of centuries, these sub-breeds would 
booomcconverted intotwowell-cstablishcd and distinct breeds. As 
the differences became greater,the inferior animatswith intenne­
n.iatc characters, being neithcrvcry swift nor vcry strong, would 
not have been uscd for brceding, and will tbusba\"e tended to dis­
appear. TIere,then,wesceinman'sproductionsthellClionofwhat 
may be called the principle of divergence,causing differenoos, at 
first barely apprcciable, steruiiiyto incresse, and tlie brocdsto 
dh'erge in character, both from each other and from their common 
parent. 

But how, it may bo asked,canany analogous principle apply in 
:lnturc? Ibolieveitcnnanddoosapplymostefficiently(thoughit 
was a long time before I saw how), from the simple circumstance 
that the more diversified the descendants from any onc species 
bcoomeinstructure,constitlltion, andhabits, bY80muchwillthcy 
bobettcrelUbled to seize on many and widely diversifie<l places 
in the polity of IlAlure, and sobo enablcd to increasc in numbers. 

We can clearly discern this in the caseoranimalllwith simple 
habits. 'l'ake the case of a carnivorouaquadrupcd,of which the 
number tbat can bo supported in any country hall long ago nrrivcd 
at its fuU average. )fils natural power or increase be atlowed to 
act,itcansncceed in increasing (the country not undergoing any 
change in oouditiOllB) only by its varyingdesccndants scizingon 
lllaccs at present occupied by other animals: some of them, for 
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~he~:~~~s~u~be~t O~f i:!:I:'~Vi~ ~~:I~r~n~~e;;~nB~~r~~~! 
diversified,couldhardlyoompetewithasctlUoreperfcctlydiversified 
in structure. Hm.a.ybedoubted,forinstancc,whcthertheAuslra­
lian marsupials,which are divided into groups rliffering but little 
from each other, and feeblyreprcscnting,as:r.tr.Waterhouseand 
others Mve remarked, our carnivorous, ruminant, and rodent mam­
m:l1s,conldsuccessfullycompet6with theso well·dcvelopedorders. 
luthcAlllitralianmamm.a.ls,wesee thcproccssofdiversificationin 
an early and inoompletest.'\geof deveiopment. 
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~~e;~~~:~i~~~'~~h";~~~~ ;~:t~~:gt:~~iS~.rogenifA)r do not come 

H, then, our dillgmm be assulllc<l to represent a consi.l(·ml,lo 
.amount of modifica.tion, spedos (A) and all the earlier varictirs will 
have become extinct, being replaced by eight new spccies (r!'4 to 

1I·'~~t a:: =i~o (R~~I~r~::~l= b~~: ~ri'~:t'!l':i:8~:~ 
f:n~s ;~::~~l~ ~ ~~~:~~:~~:r (~) ~~~a~:~~r~; 
related to B,C,andD, than to the other species; and sp:'Clls(l) 
more to G, II, K, L, than to the others. l'hcsc two species (A) and 
(I) were also supposed to be very common and widely diffused 
species, so thatthey~ust originallyhaveh~d sorn.e ad\'antage over 
mostoftheotberspcclcsofthegenus. l'heLrmodlficdd('scc'Ildllnts, 
fourlcen in numkr at the fourteen-thousandth generation, will 
probably have inherited some of the same advantages: they have 
al80been modifiod and improved in adiversificdmanner at each 
stage of descent, 80 as to have become adapted to many related 
lllaccsinlhenaluraleconomyoftheircountry. Itscems,thereforc, 
extremely probable tbat they will have taken the pl:\CCII of, an,1 
thus exterminatcd,notonly their parent.s (A) and (I), butlikewillC 
some of the original species which were JD08t nearly relai.cd III their 
parents. Hence very fow of tho originalspecieswiU have trans­
mitted offspring fA) the fourteen-thousandth generation. We may 
suppose that only one (F), of the two species (E and F) which were 
leastclosclyrelatedtotllO other nino original species, has trans­
mittcddescendantstothislatestll.geofdescent. 

'l'he new species in our diagram descended from the original 
cleven species, will now be fifteen iu number. Owing fA) the diver­
g~nttendencyofnaturalseleetion,thoe::ttremoamountordiffcrcncc 
in character between species aU and Zl. will be much gn1l.ter than 
that between the m08t distiuct of the original cleven speci('S, Th 
new species, moreover, will be allied to each other in a widely dif­
ferent manner. Of the eight descendants from (A) the three marked 
al 4, t'l\ rJ\ will be llcnrly related from baving recently bmnchro off 
froma1o ; bl4, and j'4,fromhavingdivergedatanearlierpcriod from 
aG, will be in somo d~reedistinct from the three first-namt'{l 8pecics; 
andlastly,oll,eit,and1/.lt,willbeneariyreiatcdonototheother. 
but,fromhaTingdiwr;;edatthofirstcommenoementoftheprooet'-\ 
of modification, wi!1 he widely different from the other five 8pecie~, 
andmaycon~tituteasu~genusoradistinctgenus. 

'l'he six descendants from (1) will form two 8u~gt'DCm or genera.. 
But as the original 8pt'Ci('s(1) differed hrgelyfrom (.A),standin< 
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;f~~~~~{~:~~~~~~;r~;~~~:E~~ 
tion), which oonncct.ed the original species (A) and (I),bave all 
become, excepting (F), extinct, and have left no descendallh. 
IIencctlle six new species dcsccndedfrom (f), nnd the eight de­
fiCCnded from (A), will have to be mnked as very distinct genem, 
oreven:l.lldistinctsu\rfamilics. 

'l'husitis,:l.lI I believe, that two or moro genera ani produced. 
by descent with modification, from two or more spccies of tho same 
genus. And tho two or more paroot.-specics are supposed to be 
delJOCllded from lOme one species ofanearHer genus. In ourdia­
gram, this is indicated by the broken lines, beneath tho capital 
letten, oonverging in sub-branches downwards towards a singlo 
pointithispointrepresents:l.species,thesupposedprogenitorofouf 
sevemlnew8ubi.;enemandgenern.. 

It is worth while to reflect for n moment on tho characwr of tho 
new species FI\ which is supposed not to have diverged much in 
charnctcr,buttobaveretained the form of (F), either unaltered or 
alwrc<lonlyinaalightdegrec.lnthisCfLsc,itaaffinitiestotho 
other fourtcen now species will be ofa curious andeircuitous naturc. 
Being descended from a fonn which stood between the parent-specics 
(A)nnd(1), now supposed 10 be extinct and unknown, it wiU bc 
ill IJOmoclegreo intermediate in charactcrbetwoon the two groups 
dClJC(:ndcdfrom these two species. But as these two groupe have 
gone on diverging inchamcter from the type of theirparenls,tbe 
new species (~Ii) will not be dirootly intermediate between them, 
hutrother bctwC€ntypes of the twogroup8; and every naturalist 
willhcnbletoCfLllsllehcascsbeforchismind. 

In the diagrom, each horizontal line has bitherto been supposed 

:ilri~~~~~:o~ ~~~~:i~n:~n:~ra~~~~l!U~;:~~:YSC:~i~:~~\h: 

~~l~~~J.~ 
~i~~~l~tf ~r;:~~t ~:~ d~:e~:~~~.remote epochs when the branchin~ 

Darwin Online: By permission of the Trustees of the Natural History Museum 
(London) 



96 Results of tlu: Action of 

Darwin Online: By permission of the Trustees of the Natural History Museum 
~~~_~~---,(LQodon) 



On tlY! Degree to which OrgallisatiOl~tr:n(18toadvance. 

Darwin Online: By permission of thLeo~~~~tees of the Natural History Museum 



98 011 lIte Degree 10 whiclt 

probably with more truth, look at the plants, which ht,,~ their 
IIOverol organs much modified and reduced 10 number fl8 the 
highest. 

If we take astbe standard of high organisn.tion, tbe amount of 
difforcntiationandspccialiMtionofthe8Cvemlorgans iocachbcmg 
wben adult (and tbi. will include the advancement of the br.'lin for 
intellectnal purpoees), natuml selection elCflrlyleads towards this 
sl.a.ndard; for all phy .. iologists admit that the spe<:ialisation oforg.ln~, 
iuasmucbasin this state they perform their functions better, ill an 

~:,:i:'i:~~::~:~:i::!::~:2, ;~:~:?::G;:i~l::S; 
:~:iC!!~~~~ :~~: ~e~;)C=p~~R ~~~: :ti~ha;~n~~~ ~~ 
nature,thatitiliquitepossibleforlllltumi eelectiongradnallylofit 
aiJcingtoasitnation in which sevcml organs wonld be superfluoU& 
or useless: in such cases there would beretrogrcssion in the ecaie of . 
organisation, Whether organisation on the whole has actually 
ndvancedfrom the remotest geological periods to the l)r('S('nt day 
will be more com'cnientlydiscnssed in our chapter on Goological 
Succession. 

But it maybe objected tbatif aU organic beings thus tend U) 

tUe in the scale, how is it that throngbon~ the world a multitude of 
lhe lowest formsstiU exist; and bow is it thstincacbp;rea~clasB 
some forms are far more highly developed than others? Why have 
l)ottbe morebigllly developed fonns everywl)ere supplanted and 
extcrminatedthelower? Lamarck,whobelievcd inan innatennd 
iuevitabletendcncytowards perfection in all organic beinga,seems­
to have felt this difficulty so strongly, that he wasledtoeuppose 
that nc ..... and simple forms are continuallybcingproouccdbyepon­
tan('()usgeneration. Science has not as yet proved the truth of 
this belief, whatever tbe future may reveaL On oor thoory the 
continued existence of lowly organisms offers no difficulty ; for 
naturnlselection, or thesurvivaloftllefittest, does notnoceasa.rily 
inel,ude progres,sive development-:-it only takes advantage or such 
nnatious as anse and are benefiCial tocacb crctl.lureunder its com­
plexrelationsoflire, AnditmayoolUlkedwhatadvantage,ubr 
M we can see, would it be to an infusorian animalcule-to an in­
t<'IItinal worm-or even to an eartb-wonn, to be higblyorganised 
If itwerenoadvantagc,thcsefonnswould be left, bynatumisclcc­
tion, unimproved or but little improved, nnd might remain for 
indefinite ages in their prescnt lowly condition. And geoiogytlil:-4. 
u" tbat some of the lowht form~, as the infU.'lOria and rhizopod:;, 
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i1iAi11 
amongst fishca, to the co-cxistcnce of the shark and t~e 1ance~(!t 

~~~:;;:,~:t;~~;:~:£:::~'E~:i~i~~:~~:2 
ment of the whole clasa of mammals, or of certain members in this 
ciasa,tothebighcstgradewouldnot lead to their taking tbeplaoo 
offisbes. Physiologists believe that the brain must be bathed by 
\\'"nrtnbloodtobehighlyacti;e,andthisroquiresnerialrcspiratiODi 
80 that warm·bloodod mammals wben inhabiting tho water lio 
underadiMdvan~"C in baving to come continually to the lffil'. 

face to breathe. With fishes, members of the shark family would 
not tend to supplant thelnnceleti for tho laDcclet, as Ihcar 
from Pritz MUl!er, has as sole companion and competitor on the 
barren andy shore o{South Brazil, an anomalous annelid. Tbe 
three lowest orders of mammals, narnoly, marsupials, eden lata, and 
rodeuts, co-cxist in South America in the 8:lme region with nume­
roUi monkeys, and probably interfere little with each other. 
Although organisatioD,on the whole, may have advanced and be 
still advancing throughout tho world, yet the scale will always 
present many degrees ofperfootion; for the high advancemeni of 
certain whole classes, or of cerlain members of each class, does not 
at allnooes.sarily leadtotheextinctionofthosegrou~withwhich 
till·ydo not enter into clOll6 competition. In BOrne cases, as we 
~haU hereafter see, lowly organised forms appear to have bren pre­
&Crved to thcprescnt day, from inhabiting confined or peculiar 
statiODI5,whcrelheybaveoocn 6ubjectedtolessllCverecompetitioD, 
a.nd where thcir aea.ntynumben. have retarded the chance of favour· 

. :2$~:~}:~:::b~!:~%:;~="~": !n':' oa:w .:~:~ 
~:;~ a:C~~::::~~ff=l::n o~ ~~~~u~n~ea:::=la~e~j ;:\'":~ 
c.1.!!{',probably,hastimel5ufficed for the utmost po!IfIible:~ountof 
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lIitll 
~n~~:i~~~nf~~~~i::~ti:n~~~~~~n:t~~i~l~~:n~d~yo=~ 
any suc:h an admissioll. 

Mr. WRtson h3Salsoobjectoo that tbc continued action of rmtnral 
selection, togcthc:r with divergenooofcharacter,wonM tend to make 
:mindefinitcnumbcrofspecificfonns. Asfnl"nsmcreinorgnniccon­
.litionsareconceruoo,itsecmsprobablethat.asllfficicntnnmberof 
IiIX'Cies would soon become adapted to all considerable di"crsities 
ofheat,moistur(:,&c.; butlfullyadmitthntthemutunlrelnlions 
oforganicbeingsaremoroimportallt; nndasthenumbcrofspe<lics 
in auycountry goes on increasing, the orgnnic oonditioWl of life 
must bcoome more and more complex. Consequently there seems 
ntfirstsightno limit to the nmonutofprofltablediversificntion of 
struclure,and therefore no limit to the number of species which 
might beproducOO. We do not know tbat c,'cn the most prolific 
area is fully stocked with specific forms: at the Cape of Good Hope 
nud in Australia, which support such an astonishing number of 
"pecies, many European plants have become naturalised. But 
goology shows ns, that from nn early part of the tertiary period tho 
numbcrofspeciesofshclls,and that. from themiddlerart of this 
l!ame period the number of mammals, hM not grcatlyor at all 
increased. Whatthenchccksanindefinitcincreascinthenllmbcr 
of species? Tho amount of life (1 do not menn the number of 

:r::;£;'!o~~~~;2~:' o;E:t~~~~:~:;7l~::~~::'~i~ 
:~P=~::io:Y :~: i::~~~~~; ::e~u:~i:~sS~i~h:'i~a~rol:~letl;~ 
I!('~ns.orinthenumbcfoftheirencmies, 'l'hcllfoccssofextcnni­
nntlonmsllchca8eswould be rapid,wberens the production of new 
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~~~J~~~ 
tone,vspeci6c C0nn.8would thus borttardcd. WhenanYlIpeciea 
becomes very rare,c1osc interbrecdingwill help to exterminateitj 

~~!~~~r:~~i::~~gt~~ ~~;~~~ i~~~t~~~~a,P~~Y ~~ ~~i~ng~~ 
land, and of Bears in Norway, &c. lAstly, and this I am inclintd 
to think is the mOil~ important clement, (L dominant species, which 
has already ocau>n mauy oompetitors in its own home, v ill tl.'nd to 
'rread and snpphmtmany others. AIl'h. de Candollehas IIhown 
tlmt those speciOi which spread widely,tend generally to sl,read 
t-er!Jwidcly; oon&cquentiy, they will tend to supplant and uter­
minatesevernlspcciesinseveralarcns,andthuschecktheinordinate 
increase of specific forms throughout the world. Dr. Hooker haa 
recently shown that in the S.E. corner of Australia, where,lIppn_ 
l'!ntly,theresremanyimoadersfromdiffcrentquartellloCthe'iobe, 
the (!fidemic Australian species have been greatly reduced in number. 
How much weight to attribute to these &everal considerations I 
will not pretend to saYi but conjointly they must limit in each 
country the tendency to an indefinite augmclltationof sIX'Cifie 
forms . 

du;~ ';;t;:~::~:gs:!i:i:::r~ ~~o~a~:i~~~~C~=.n~~~~; 
~nnotbedisputed; iCthere be,owingtotheir geometrical mleoC 

::~;c:~n~v~~~see :~:p~~::: ~::, ~~8=:g o:h:~:fi:~~ 
co~ple:utyoflher~lationsofall organic beings to each othcrand to 
thelT~nditioDllo~llfe,ca.usiDg aninfinited iversityinstructul'!.oon_ 
ulutlon!andhabl1:",tobeadvantageoustothem, itwould beamOlit 

cxtraordmary fact If novariatioDS hadever oceurredUICCul to each 

~~;:~:~~~~~E:,~'~:~2;:~==J:r~,:i~~';;;; 
:~e c:::n ~~! ~~r:n~ ~~i~i~i: ~~e~~:~:c:~eths!~g~fl f:[l~if~~ 
produce off.:;pring similarly characteris...J. ']'his principle ofl'rc-
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t~t~~(~~~~~~~f;~rf~~~~9~: 

iJf~1t~~ 
iuheritancc which prevails. 

Whether naturel selection bas rcallythusnet~d inrulapting lhe 
nr1ousformsoflife 10 their se\'crnlconditionsand stations, must 
bejudgt~bylhegencraltellOrandbalanceofe\"idencegi\'ellinthe 
following chapters. But we have already seen how it entails 
extinction; and how largely extinction has acted in the world's 
bistory,grologyplainlydcelares. Nntural selection, nlso, leads 10 
di\'erg~ncc of character ; for the more organic beings divcr~e in 
structure, habits, and constitution, by &0 mucb the more can a ituge 
numbf.r be supported on the same area,-of which we see proof by 
looking to the inhabitanta of any small spot, and to theproduclions 
naturaliscdin forcigulauds. 'Ihercfore, during the modification of 
thedCfiCCudantsofany one spccies, and during the incessa.nt strugglt: 
or all Ipccicsto increasc in numbera,the moreoiversificdthcdc­
IICCndants become, the better will be theirchllllee of suecess in the 

~;~;'1~~~=i:~:;}~~!~:;'~~~:~~~~;:~~:,~; 

11~1ii 
Darwin Online : By permiss ion of the Trustees of the Natura l History Museum 

(London) 



104 Natural Selection. 

:i-.~~:~f":~;;~ ;:::;~:~;~;I£:;I~:y:: ,~?~~~S';~ 
rclatcdtoeachothcringroup6sllbordmntctogroups,mtheman~cr 
which we everywhere behold- namely, varieties of the same 8pecle~ 
most closely related, species of tbe 8I\me genus less c\OIIC!y and 

~~;;~~2;;;':;E~§~~t~~;I~~~ 
ranked ina single file, but scemcJustercd round points,llnd thest> 
round other poiut.!,and soon in almost clldlcsscyclcs. Ifspecics 
had been independently created, IloexplAnalion would have been 

r::~~::n~ t!:d ~~:d ~~~~:i~~~:n ~f ~~~!~S ~~~~~:~ c~:~~~ 
extinction and divergence of character, as wo have seenillustrntctl 
inthedia","l'8m. 

'l'hco.ffinitiesof [\U the beings of the Sllmoclass ha\'csomctimcl 
been represented by Il great tree. I belieye this simile largely 
speaks the truth. 'l'be green and budding twigs may represcn' 
existing species; and those produced during former years mny 
rcpresenttheiongsucc(>ssionofcxtillct specieil. Ateacbperiodof 
growth all the growin~t\',igBhavetried to branch out 011 all Bidrs, 
aud to overtop and kill the surrounding twigs and branches, in the 
same manner ns species and groups of speeies have at all timeB 
overm.asteredolherepocicsin the great bnttle for life. 1'bo limUi 
divided into great branches, and these into lesscr and lesserbmnche~, 
were themselves once, when the tree was young, budding twigs; 
and thisconncction of the fonner and present buds by ramifying 
branches may 'feU represent the classification of aU extinct and 
living species in grouf.6 subordinate to grou~. Of the many twi!!!1 
which flourished when the tree was a mere bush, only two or tllTet-, 
now grown into groat branches, yet sun'ive and bear the othC'l' 

~~~~C~JC:,'~~t~ t~~~v 8E:~sl:r~j~i~i!~'~~)~l'::1ii~~gd::n~:~:' 
From the first growth of the tree, many a limb and branch bns 
decnyedanddroppedoff; and thescfnllenbmnchesorvariou8sizes 
mllyrepresent tho!'C"hoieorders,families,andgenemwbichha\'e 
now DO Hving representatives, and which are known to us only in 
afossilsta.te. Ae we here and there IICC a thin strn~lingbm!lch 
8prin~ing from a fork low down in a tree, and which by sorue 
chance has been favoured and is still ali"e on its summit. 10 we 
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occa.sionallYSl..oean animal like the Omithorhynchus or LcpidosiN'Il, 
which in !!Omo small dfl,ZTOO connects by its affinities two large 
brnncht'li of life, and which has npJXlrentlybeC!l saved fr(lm falal 
competition by having inhnbiteda protected station_ Asbu&gh-o 
lise by growth to [reflh buds, and these, if\"i~orous, branch out and 
O\"HWP Oil aU sides many a feebler brancll, so by generation I 
believe it has been with the great Tree of Life, which fills with its 
d<.'3ti aud broken brancbea tho crust of tho earth, and oo'-ers tho­
lIurfacewithitsever-brnuchingandbcautifulramification.s. 
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CHAPTER V. 

LAWS OF YARlATiO:-, 

Eff~:~~i~~OO:~~~~~;~~:~r:~ ~;:}::y:;~;;!~~~~:~s~~r:~~~~ 
;':;~~U~!~~~~;~dii~e:~~du::!t 1:~c~T~::i~g~~;U:~:I:~ri:~irie 
cbaracters more Tariable than genetic: Ie«lndary suuru. thal"a\:!U5 
variable _ SptCiei or the aame geDu~ ,'ary in an an.'\logo~ m&Q.Der_ 

Revenio!l$tolong.lOllcharaeten-Summary. 

IIlAVE hitherto sometimes spoken as if tho variations-so common 
and multiform with organic beings unu('r uomeetica.tion,:lud in a 
!es.'iCr degree with those under nature-wcro due to chance. 'l'hiti, 
of course, is a wholly inconecte.xprCSllioD, but it &CITC$ tollCknow­
lcdgc plainly our ib'Dorauce of the causc of each particnlarvariation. 
Somcauthorsbclieveittobeasmllchtbe function of the repro­
ducti'tc system to produce individual difi't:rences, or slight deviations 
of structure, as tomako thcchild likc its I'arent:!. But tho fa.ct of 
yariatious and monstrositicsoocurring much moro frequently under 
domcsticationthanundernature,andthcgreatervariabilityofspeci~8 
hllviDg widerangea than of thoscwitb restricted ranges, lead to 
tho conclusion that variability is generally related to the condi­
tions of life to whieh each species has been exposed during so.;yeral 
suoccssivegenerations.lnthefirstchal'terlattemptedtoshowthat 
chan.,"'Cd conditions RCt in two ways, dircctly on thewholeorganisa.­
tion or on certain parts alone, and indirectly through thereproductivo 
system. In all cases there arc two factors, tho naturo of the 
organism, which is much the most important of the two, and the 

~=~oie~~O~;ii~~:~nit~~~;::t ~:t~~: ~~t:a~ t:en::~ 

~~!i:F., ;:::~:C;,~~:::;,~!~~t~T,~E:':~d:~~f. 
or nearly all thu individuals becomo modified in the samo way. 

ltisyerydifHculttodeciJo how far changed conditions, such as 
of climate, food, &c., have acted in a ddinito manuer. 'l'ilt'fO is 
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~~~~~1l~~ 
shallow water, nre more brightlyoolourcd than thoso of the sa~c 
species from further north or from Q gr~lltcr depth; hut lhls 
C<crtailllyd~8notalwaysholdgood. lIr.Gouldbclievesthatbirds 

~,~:~: t~e:~:i~~v:g ~~: ~~~~tr:::~~~l::::: :n~l;~o~= 
iSCOnl'inood that resideDccncar thc sca affects the colours ofinscct1l. 
Moquin-Tandon gh'cs a list of plants which, when growing near the 
sca.-shore,ha"l""etbeirka."I""I!6wsomcdrgTCe tJeshy,though not else­
whero fk~hy. These slightly varying organisms arc interesting in 
as far u they present charactcrs sDIllogQus to those possessed by tho 
SpociC8ll'hichnreconfined.tosimiinrcollditions. 

When a l'ariationuofthesligbtest1lJlC to any bcing, we cannot tell 
bowmuciltoBttributctotheaccumuiativea.ctionofnatllrnlsele<:tioll, 
and how much to the definite action oftbe conditions ofUfe. Thus, 
it is well known to furriers that animals of thcS3mc species hal'C 
thicker and bcllcr fur the further north thcy li\"e; but who can tell 
holY much. of tbis difference may be due to the warmest·clad indivi­
dualsbavingbecnfU\·ooredandpresen·oodnringmanygenerntions. 
lUld how much to the action of the 8C\'cre climate? for it would 
arpcartbatclimalehassomcdircetactiononthehairofourdomea­
tic quadrupeds. 

th;!::!~~~:~du::e;i;=~:a~i:~~t~~~c~~e~i::~nsg dY::::n~as r:~ 

~~~~~~~ 
~t~~~E~;!~~~~!f;~~~iff*:~[~*~~~~~~ 
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From the facts alhulcd to in the first chapter, I thitIk there can 
be no doubt that use in our domestic animals h..asstrengt!\('ue.! 

:\~~le::ca~~~il~r~13:{l:;:~e:'iSU~n!i~~;:~:t~:,~;e ~~:v:l~~~ 
~~~::ed°fU:~~~::~,bl~rW~:hk~OO~~\!!Ot °t~l:h~~:~~r:~ :0r,~; 
mauy animals ~ structures which can be best explainetl. by 
the effccts of disuse. As Professor Owen ha! remarked, there is no 

~~:~ ~:~~i~I~~:.at~~et~:g:~i!~I~t :~~o~~~~~~t ~::;~~ 
call only flap along tho surface of the water, and has its wings in 
nearly the same condition as thedomcaticAylesburydtlck : itisa 
remarkable fact that tho young birds,according to "Mr.Cuuning­
hnm, can fly, while the adults have 1081. this power. As the lArger 
ground.reedingbirdsscldomtakoflightcxccpt to escapodnnger,it 
isprol:nblethatthoncnrlywinglc§soonditionorscverntbirds,noll' 
iuhabiting or which lately inhabited severaloo.'3.uic islands,tenant{l(l 
by 110 beast of prey, has beencauscd bydisuSl'. Thoobtrichind(>eQ 
inhabits continents, and is oXf()scdto danger from which it cannot 
escape by flight, but it can defend itself by kicking its cncmie~, (U! 

cflicientlyas manyqundrupcds. We mnybclicve thattbe pnY,!;e­
nitor of tbo ostrich g ... nus had habits liko tbo~e of the bustard, ami 
thllt, as tbe s.i.ze and wcigbt of its bodywcro increascd.duringl'lIc­
ccssi,'c generations, its legs were used Illore, nnd its wings Ie", 
until they becamo inco.pnble of flight. 

Kirby has remarkcd (and I llavoobscrvcd the same fact) that tho­
antcrior tarsi,or foot, of mllnymlllo dUllg-fcooing beetlcs llro often 
broken off; hcexo.miuedBOventecnspccimensinhisownoollcction, 
and not one had even a relic left. In tho Onitesapeilcs the Ur.;r 
aro80babituailyl06t,thnttheinsccthasbcendescribcdMlllt 
having them. In some other genern. they are present, but in R 
rudimentary condition. In tho Ate\lchllll or 8.'\crro oc-ctlo of the 
Egyptians, theyllro tot.nllydeficicnt. 'l'hoovidence thataccidcnbl 
mutilations can be iaheri tcd is at present not decisivc; but 11)(' 
r ... markable cMcsobl'cn'OO by Brown-SequnrJ ing\1inell.-pig~,oftlu' 
inheritetl.effcctsofopo:rations, should make US cautious in denying 
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d\\immer8 if theyhaJ not ken able t<J I;Wim at all and hnd stuck 
lulhewrcck. 

'l'heeyesofmole.sandofsome.burrowing rodentsarerudiment.,\ry 
iusize, and in somo CMCsare qmt.e covereUbyski~andfur .. '1'his 
IiL'ltoof the eycs is probably due to gradualrcducttou from dUiU!It', 

~:;:;~~£:~~:F~~'t:;~~~~~~::d ~Ui::!~:~~~Y:; 
~:t~~~ard6~:h\~h~:~ t~t:;t ~~Uv~h~v~h:;~~~I~ ~~erh::~n!~:~~n:~~ 

~~~E:,~~~~~r;::i::;:£;:~:;:'l:;:!:.:r~:::~=:; 
to animaLs having 8ubWrranea.n habita, a reduction in their siz(', 
wit~. the adbc.:;ioll of the eyelids and growth of fnr over them, 
mig:htin 5uchca.se benn advanL~e;and ifso,naturalacicction 
wuuld aid the effoctsof disuse. 

It is well known that scveral animals, belonging to the most 
dilfcrentclasses, which inhabit the caves of Carniola and of Ken­
tucky,:..re blind, In some or the crabs the foot-slalk for the eye 
remains,though the eye is gone;-the slaudfor the telescope is 
there, though the wlescope with itsglllll8Cs has been lost. A.itiJ 
difficulttoimaginc that eyes, though w>c1C3S,could be in anyway 
injurious to animall! living in ~brkness, their loss may be attributed 
to disuse. In one of the blind animal!!, namely, the caVC-nlt 
(Xootoma), two of which were captured by ProfeSl>Or Sillimrm at 
aooyehalfa mile di.stnncc from the mouth of the cave, and there­
fore not in the proround~t depthB,the eycswerelustrou. and of 
large size; and these animals, as I am informed by Profca-or f>iHi­
~n,aft.er?aving~nexposcdfvraboutamonthtoagradUll.t.cd 
h,.;ht, acquired a. dim perccption of objects, 

It is difficult to imagine conditions ofHfo more similar than 
deop limestone cavernll under a nearly similar climate; so that, in 
nccordance with the old view of the blind anillULIs having: been 

~~:.rm~~;-::~;1~1~{i~~:a~~~~~2t~':f:~: ~: 
whole faunas ; and with respect to the in.8ects alone, RchiOdteh.'\s 
remarked. "We are accordingly prevented from considering: tbt) 
entirepheno~enoninanyotber light tbn.n something purely local, 
and the similarity which is exhibited in a fow fonns between th~ 
~1ammoth cave (ill !rentucky) and tho caves in Carniola, otherwi!lC 
lll:\n all a very plain cxpres;;ion of thnt analogy which subsi~ts 
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~~{~i~E~ 
f~~~~::f.::i:!~:i~::Ki~;::~~:~!~~ ~£~=~ 
!lot far remote from ordinary forms, preJXlro the transition from 
light to darkness. Next follow those that nreconstrnctedfortwi­
light; and,lastoCall, those destined for total d.arkness, and whose 
fonnationisquitepeculiar." TheseremarkBoCBchiOdw's,itshould 
be uuderstood.,apply not to thesame,but to distinct species. By 
the timetil:lt an animal had reacboo, afier numberless generntions, 
the deepestT1lCCsses, disuse wiU on this view have more or less 
perfcctlyobliterated itlleyes,and Datural sdectionwill ofienbave 
effectedotherchanges,suchasanincreaseintllelcngthoftbc 
antennroorpaipi,asa compensation forblinduess. Notwithstand­
ingsucll modifications, we might expect still to see in the cave­
animalsoC America, affinities to the otiler inhabitants of tbatcon­
tiuent, and in thOl!6ofEurope to the inhabitants of the European 
CQntim:mt. And this is the case with lOme of the American cave­
tlnilll~ta. as I hear from Proressor D:l.Ua; and some of the European 
(:av&-lDaeclsareverycloselyalliedtothOlleofthesnrrounding 
CQuntry .. ~twould be d.ifficult to give any rational explanation of 
thc affiDitHls or the blmd C8.ve-aniillllls to the other inhabitants 
ofth.c two continentsou thc ordinary view of their indcpendent 
creatIon. 'l'hat scveral of the inhabitants of the Cl\vesof the Old 
and New Worlds s.h~uld be closely related, we might expect from 
the .v;ell-kQ~wn relnbonship of mO!!t of their other productions. As 
:lbhndspeclllllOfBathYllCiaisfoundinabundanceonshadyrocks 

Ei~~2~:r"E: :~~~:~ri~,E;~~~~~~~h2::~ 
tlal adapted to dark caverns. Another blind genns (Anopb. 

~~~~~:i~~7§~~?&fu1rE~:~:;~;£!f:~~~ 
ea, list they ~ere furnIshed with eyes, m:ly formerly 
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AcelimalilKJtion. 

lInbit is hrredil.·uy with pkmts,ns in the period of fiowering,in 
the time of sleep, in the amount of rain requisite for ~ to.ger~i~ 
nate, &e., and this leads me- to say a few words on acclimatll>3tlon. 
As it is extremely oommon for distinct species belonging to the same 
grnustoinhabithotandcoldcountrics. ifitbetruethatallthc 
species of the same genus arodescendcdfrom n single parent-forrn, 
ncclimatis.'1tion must be readily effected during n long course of 
,\escent. Itisnotoriousthatcach species is adapted to the climate 
of ita own homo: species from an urctic or even from a temperate 
rcgion cannot endure atropic.'ll e\irnntc, or conversely. So again, 
many succulent plants cannot endure a Jamp climate. Bat the 
degree of adaptation of species to the elimates underwhicb thty 
1i\'C is often overrated. Wemayiuferthisfrom our frequent in· 
nbility to predict whether or not an imported plant will endure our 
climate, and from the number of phl.llts and animals brought froLl 
ditrCJt!nt countries which arc here perfectly healthy. We ha\'o 
reason to believe that species in astatc oC nature areclosclylimited 
in their mng63 by the competition of otllcr organic beings quite as 
much na,or morc than, by adaptation to particular climates. But 
whether or not this adaptation is in m08tctl.S($ very close, we have 
c.videnco with some few plants, of their becoming, to a. certain 
cxtcnt,naturallyhabituatedtoditrcrenttempcmtures; thntis,they 
become acclimatised: thus the pines nnd rhododendrons, misedfrom 
~'\.'<i. oolloot~ by Dr. Hoo~er from the lame species growing at 
(hffcrent hmghts on the llllDalaya, were found to possess in this 
country dim'rent constitutional powers of rt'Sisting oold. Mr. 

~~ha~;';!~s i~[:~:t:::h;!\~ee!:} ~!:;;'~/~~i.la~~~~8 ~~a~;;~o~~ 
EuroIXan SIx:teS of plants brought from the Azores toEllglanu; 

r~~::~::::~ ~:;~~~~~; :'i:;:;~::,I~~~~I~~~~2: ;:!.:,:.F 
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lili{il 
})able orij:\in of aome of our domestic animals from several wild 
6t.ocks; the 11100:1, fer instance,ofntrol'ical and arclicwolfmay 
perhape be mingled in our domestic breeds. The rat and mouse 
C.1nnot be considerooas domestic allimnls, but they h:webcen trnns­
f"lrted by man to many parts of the world,and now havo afnr 
wider rango tllnn any other rodent; for they live under the cold 
climate of F'arooin the north and of the Falklands in tho south, 
nndon many an island in the torrid zones. llenceadaptationto 
nny special climate may be looked at as n quality readily grafted on 
:'11\ inDatl> wide flexibility of col!stitution, common to most animala 
On this Yiew, the capacity of enduring them08t different climates 
b, man blmself and by bis domestic animals, and tho fnct of tbe 

f~~~~t~i~i?E~~~~;?I~:~;~~~~'~~f1~~ 
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~ w\\o~~: :~~ti~:~fo!:I1~ ~~:~ t~oa:n~~d:;~:~s :~~: ~~ 
;nhabik'li. In treatiscson many kinJa of culti\'"at.edplo.nts,ocrl.ain 
'\"aridiesnreEaid towitbsland certain climate9 better tbanotheN; 

~~~~ '~~:t~:~l~n S~\~~~'~h i:C:~~' v:~i!~~!-~~:B b~~~i:a7~ !~~ 
mcndodforlhenorthcmandolhcrsforlhof;OuthcrnStatcs;nn<lnll 
ffiaiLof lhcsovarieties aro of roocnt origin, they cannot Owe (hi-iT 
oolllititutional differences to habit. 'fbe cnso of the Jerusalem 

:~:o:~~h~~~tl~ n~:~a::f~~~~e ~:tF~:;~~~'C~b~n~~to: 
been adVlWc(''<i, as proving that acclimatisation cannot beeffeclt'(i, 
for it. is now as kndcr a.s ever it was! The CllS!', aL<o, of the kidney­
bean hu been often cited for 11 similar purpose, and with mu('h 

:=~ti::~~:~s; k~~~e;~=n;; :~~~y \~~t S:\~c~U~~e ~~~i~: 
:vedC8troyoo by frost,ll.lld then collcctseed f'rom the few survivol11, 
wiili care to prevcot ac<:idcutnl cro!I.IIClI,nnd then againgctil:'lil 
frota tbc.so seedlings, with the snme prccantions,the c.xperimeut 
cannot be said to have been tried, Nor let it be 5UpposcJ. Ul!lt 
differenccs ill the constitution of seedling kidney·beans ne\'er 
appear, for an account has been pullliMoo howmueh more hardy 
lOme aood1ings are than others; aud ofthi! fact I have myllelC 
obicn-ed striking instance&. 

On the whole, we may conclude that habit, or Ul'C al,d dilu.<.(', 
ha\'e,in80mecn.ses,playe<iaconliderablepart intbe modification 
oftheconstitntionandaUudure;butthattbeefi'<.dsha\'coften 
been largely combined with, aud fIOmetimcs ovennastcred by, lbe 
natural selection of innate vo.riations, 

Ccwrelated Variatll»l, 
I meanbytbise:tpression tbat tbewbole organisation ia 80 tied 

to'cctber during its growth and dCl'eiopmcnt, tl13t -whl'n slight 
variations in anyone partoceur, and are accumulated tbTOU!;h 
natural selection, otherpartsbeoome modified, 'fhisis8,'eryim­
portant subject, m()!;t imperfectly understood, and no doubt wholly 
different clas8esof facts may be here easily confounded t<Y,:ctber, 
We wall prcsently see thntsimlJle inbcritanceoften givcsthefal!ltl 
al'penranceofoorrelation. One of the mObt obvious real Caselli!!, 
lbatvariationsofstructurearisinginthcyonngoriarl'renatumUy 
tend to affect the structure of the maturo animal. Th(l8Cvcrlll 
IXLrtll of tho body which nrc homologou~, and which, at nIl carly 
o.mbryonic perioo,are identical in IStnlcture, and which nrc n{'('u-
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~~~l~§~ 
been attributed to the pressure of thelOvolucm on the florctA, or 

~;f,;~f~St~~~~~~~?~rlA~:i~¥ijP:~~ 
~:;~::~~~::~! ~u:-~~ :~~::i:lt:~~~::t:~~/~ 
the sole cause,for in someCompo~itrethe seeds of the outcr and 
inner florets differ,without any differeueo in the corolla, Possibly 
these several differences may be connected with the different flew 
of nutriment towards thll central And external flowers: we know, 
at least,tbatwith irregular flolVers, those nearest to the axis nrc 
most subject to peloria, that is to become abuonnally symmetricaL 
I may add, as an instance of this (act,and a.s a striking case or 
correlation,that in many pelargoniums, the two upper petals in 
the ccntralflower of the truss often lose their patches of darker 
colour; and when this occurs, the adhercnt nectary is quite aborted; 
the central flower thus becoming lXlloric or regular. When the 
colour is absent from olllyolle of the two upper petals, the ncctary 
is 1I0tquite aoorted but is much sbortt'nC<i, 

With respect to the development of the corolla, SprengersiJC3 
that the ray-fioretsscrve toattra.ctinscct!l,whose agency is highly 
advantageous or Decessary (or the fertilisation of these ll\ant~, is' 
highly probabie; and if so,naturnl selcction may bavecome into play, 
lIutwithrespccttothesccd.s,itsccms impossible that theirditTer­
cnces in shape, which are not always correlated with any ditTeITDcc 
itl the corolla, can bo in nnywaybcncficiai: yet in theUmhelli­
ferro these differences are of such appnrent importance-the lICl,b 
being sometimes orth08JlermOUS in the exterior flowers and C<T'lo-
8pcnnOu.~ in the central flowers, - that tho elder De CandoJlu 
foundt'<lhis mnindivhlionsintheorcl.eronsuchcbarncters. lienee 

:~~~i~a~\~~:I;fd:~~~t~I~~ l::~~v~ '~:ri:~'~~:~~~s~::r~l~~i!l!:~t'~;~ll~:~; 
loeing,ns far as we can judge, ofthc slightest scn'ice 10 tho species. 

We may often falso\yattribute 10 corrclntoomrintion structurc~ 
wi.ich are commol!. to whole gtol'p8 of ~pecics, and which in trlith 
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~~~EE~~f~f,~~1~~~~Bi&;¥t:¥ 
~~~i::~~~~~~:::~:I~~~ll5 :o~:a~~r~n~~:::£~::~7;£:i~ 

;~~~?~~~~~t;f~~~i~~~~~ 
advantage over others lesa wellfittcd for widedispcrsal. 

Omnpt1lsation and Economy of GTOwth. 

The elder Geoffroy and Goethe propounded, at about the same time 
their law of oompelll!ation or bal:mccment of growth; or, as Goethe 
otxprcsscdit,"inordertospcndonoD6side,natureisforccdto 
economi~on thc other sido." I think this holds true too. certain 
extent with our domestic productions: if nourishment flows to one 
part or orgnnin eXCCS8, it mrely flows, at least in exccSll,toanothcr 
.!mrt; thus it is difficult to get a cow to give much milk and to 
Iattenrcadily. 'l'bc 8RlDe varietics of the cabbage do not yield 
abundantandnulritious foliage and a oopious supply of oil-bcnring 
sccds. When lhoseeds in our fruits become atropbicd,thefruit 
itsclfgainslargclyinsizcnndquality.lnourpoultry,alat"ge 
luft. offcalhers on lile hcad is generally acoompanied by a diminished 
comb, and a largcbeardbydiminishcdwattles. With species in 
a stnte of nature it cao hardly be maintained that the law is of 

!~I1§1 
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:~l~i\'~~~~\~~ !i~li:~~i(;~8 :i~~r:e~~·o~.~~~f~~ i~~\;~~i~;~\tp t~: 
IIflCless structure. I can thus onlyundt'r>;lnnd a fact with whicll 
I was much .. truck when cxnmining cirripcd{'s, and of which many 

~~T~:~i[~£?~l~~7~~~~~~j~f~f'~:~\:~~ 
~i~:l~,-~~;::n~::r:~r a~;!I~~s c~~ri=el~e~U:~~~u~~~. !~~.: 
iOI/C(I, and furnished with great nerves and muscles; but ill the 
parasitic and protecred Protcolepos, thc whole anterior part of 
thehendis reduoed to the mercst rudiment attachcd to the bn5<'S 
ortbe prchensileantcnnre. NowthestlVingofalargeandoomplro: 
structure, wbenrcndcrcdsoperfluous,would beadecidoo~h-anta:4e 
tocach successive individual of the 6}X'CiC8 j for in the strug~lc for 
life to which cvory animal is exposOO, each would h:1'"o a better 
chance of supporting itsclf, by less nutriment bcingwasted. 

'l'hUl!,as l bclieve,llatul1llsclcctionwill tend in tho long run to 
rcduceanypart of the organisation, as soon asitbecomes,tllfOugll 
changed babits, superfluous,without hy any means Cllusing ... 1111: 

otbcrllartto be lnrgelydevcloped in a corresponding degtee. And, 
conversely, that natuml selection may JX'rfectly well lIucoeed in 
largelydc\"cloping an orgnn without requiring: as a necessnryeom ­
pcns:ltion the rcduction of some adjoining part. 

},tllltiple, Rudimetl/w'Y, and Lowly-organi8t.d Structurt' (!l·t 
Variable. 

1t S<.-ems to be n rule, as remarked by Is. GooffroySt. Uiiail't', 

~::at:it~;ie~::e:n! ~::i:U~~~d~!~:at(!s~:C ~~rt~= i~ 
~~~~~ie ~n~h!~eass~~::e~:m!n ~l~~n~;~~, ~\~~:~~~ ~:u~\~t~; 
numbers,is constant. '1'he samc author IlS well as someootanist" 

~:::; [~r:~~t~:'\fk:! .~I;~e:~il!~ll~~~~o~: t~x~:;~~t~~:DI.~ 

::1:~~~nit~i: ;.~; ~~r:~~~~~::~:~l!;~~;,~:~~;!e~fr~~ 
flrc higher. I presume tbat lowness 11('f'C means that thc~\'cral 

!:~~t~!l::~:~;~~~:: ~a;;c::~:~a~;t~n:V:i~:r~~rtl~~:~~i~I:~ 
wo~k. we can perlmrl6 soo wby it should remain vari lbIl', that is, 
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E~:r:1:::,;~:!r::':;:'~i!\;::::~:~E~£;,,7:~::'~~: 
bas to cut all 80rtsof tbingB maybe of almost anyshapc; ~'bilst 
a tool for 80mB particular purpose must be of some particular 

!~X;. tb:~:~!n~~:t~~~, ~~~~~~dot:~~ ~n!~rgotten, can nct 

Rudim('ntaryparts,asitiSgellerally~ltted,.areaptto~ 

~~~:l~~;~~~~ha:~~e~~~~~r~;~~ :~s~:l:s;~~bJf:!~ ~:;i; ~v~~ 
\eBl;n('u, and OODleCJ.nently from natural selection havmg bad no 
power to check deviations in theirlltructure. 

A !an~:'~~;:ri~! ~ie;,ei'~~~ ~:7t~jn;7ftdd~z;:, 
tend. to be highly variahlt. 

~~~lfC~n~i:\::;::~~:::':r;: ;?~:~£:~;:~:. 
\Oconvinceanyoneofthc truth of theabovopropoeitionwithout 
giring the long army of facts which I ha\'ocollectcd,and wbich 
cllnnotpoasibly bo here introduced. lcanonlystatemyconviction 
thatitiaaruloofhighgenernlity. IamawnrcofseveralcausCiof 
error,bnt I hope that I bavemade duo allowance for them. It 
should be understood that the rule by no mcans applies to any 
part, however unusually uevclopcd,unlcss it be unusuallydevelopt.'<l 
in one lpe<:ics or in a few lpocies iu compari80n witb the samepa.rt 
in maDY closely allied spe<:iea. 'l'lma,thewiugof a bat is a most 
nbuonnal strucluroin tho class of mammals; but the rule would 
not apply here, because thowb.olo grollP of bats posscsses wings; it 
would apply only if80mo one lpocies had wings developed. ina 
remarkable manner in comparison with the other llpecies of the 
~nmegenu.s. The rule appties very strongly in the caso of secondary 
Il xnalcbaracters,wbendisplaycd inauyunusual manner. 'l'betcrm, 
fooondary sexual eharacters.uscd by Hunter,relates tocharoclers 
\\bich are attachcd toonOll6x, but are not diru::tly conneeted with the 
fet of reproduction. The rule applies to males and females; but more 
n.relytothefemales,a~tbeyseldomoffcrremarkablell(lCOndarysexnal 

::~~~£~~:~r~~::::~'~~;~~l~:E~~~::~~;';; 
tLinklhrrocanbolittiodoubt. But tbat Our rule is not confined 
tOllCCOndarysexualcharacters isclearlyshowu in thecaso of 
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Irftl!~\l 
steady selection to keep the breed true, ~n the long run sclcchon 

~:: ~h;::,::! ;~:o:o:u::: ~~~~ ~ro:n~)I~ :o~t.':::: 

:~~:!7;:~:.~t~;:'~\~~:~;L~\~:F~~:~:i:: 
:m extraordinary manner in anyone spcciCll,oompnroo with the 
vtherspccies OfUlC same genus, we may oonclude that. this part bas 
undcl".lonean extmordinary amount. of modification sinoo the period 
when tho sc\'emi spccies bmnched ofT from tho common progenitor 
of tho b<enn8. 'I'his period will seldom be remote in any extreme 
degree,RS8pecicsmrelyenduro for morc than onegeologicai period. 
~\n extraordinary amount of modification implies an t1Dtllmnlly 
large and long-oontinued amount of variability, which has con­
linunily been l\CCumulatcd bynatumi sclectioll for the benefit of 
thell'eciea. But aa the nriabiiity o( theextraordinariiydeveioped 
J13rtOTur,..:an has bcen 80 great and iong-oontinucdwithin a. IX'riod 
noteJ:oettiivdyremote,wemight,asa gencrnl rule,still expect to 

£f~~f:~f;1:;~~l~;t~~~f:~"n~~1i~~~:§;~~ii~ 

~1tl.1 
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~~et::t=~h::~::il!7t:;lIi~~~~~a: ;·~.:~~~~n~~ ~~~~lr~ 
:1;e~~:t~d ad:::~ra::d ~~~::~:~Uc:n~t~~i.OO of those tl'ntUng 

Specific Character. fIlOTe rariablt than Grneric C/,aradtra. 

~~~~i;i~~:~~~{§Q~~~~J:~~:;~f~~~~s 
flowers and some had red, the colour would be only a specific 

~~~~~':~:tt,~;Q::u~~=i~~~::!:::!t:~~?~~'E]~~ 
tion would be a more unusual circumstance. I ha~e ch08en this 
example because the explanation which most I\.1turalists would 
advance is not here applicable, namely, that specific charnct.cn are 
more variable tban generic, because they are taken frompar1sofless 
Ilhysiological importance tban thoso commonly used for chasing 
genera. I believe tbis explanation is parlly, yet only indirectly, 
true; IshaU,however,havetoretumto this point in the chapter 
onClru!sification. It would be alm08tsuperfiuousto aduuceeviJcnee 
in support or the statement,that ordinary specific cbaraclefltare 
more variable than generic; butwithrCl!pecttoimportantclllmc­
ters, I ha~e repeatedly noticed in works on natural history, lb.1t 
when 0.0 author remarks with surprise that some important organ 
or part,which is generaUy very constant througbouta largcgroup 
of species, differs considerably in closely-allied species, it is often 
variahltinthoindividunlsoftbesamospecies. Andtbisfadshews 
thatacbaracter,whichisgenemllyorgeuericyalue,wben it sim 
in "alueand becomes only of specific valut',oftenbecomes nriable, 
thougb its l)bysiological importance may remain the snme. Some­
tbing of the snmc kind applies to monstrosities: at lt'astI!I.GoolJroy 
St. Hiinireapparcntly entcrtains no doubt, that the more nn organ 

~t~~;!irt t~~rsa!~!:~i!irr:r~~! ~::~~~~!~~\C same group, the mere 

On the ordinary vicIV of eacbspeciCIJ hrwing been independently 
crcatcd,wbyshouldthatpart of the structure,which dilfera from 

~~~:,m~ ~~~~a~~~~~e ~~:~~=~;;~~~h S!:i~;l)~a~il:nil: 
tl.leseveralspeeles? Idonotscetllatanyexplanatiencanbe 

~~::·ya~e~ie~~ ,~~o ;:~~t t~:~:~~:~o o:!~ ~~:~g!~i~:!~~~~~ 
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~§§~~~~~ 
can rnrelybaveba}lpcned thatnaturnl sclecho~ 'ifIll ~ave modl~ed 

:\:~~~rl;~~\~~!:~!!~~ ~n~:t:~~~~~::;;i~t c~aa~: 
len have been inheril«l from before the penodwhen tllesevcrnl 

~~~~yfir:a~':~:~~:i: o~ro:m~l~~r d~ff~~~nal~;~::~'O~n!I;I~ 
slight degree, it is not probable that they should vary,at t~e present 
day. On the other hand,the points in which lpecles differ from 
otlj('rlpeciesorthe83mesenusnrecalledspccificch:).fac~rs; andns 
tiK'lespccificeharaclers have varied and come to differ since the 
I'('riod whl'll the specif'8 hranched off from a common 1lrogenilor,it 
ul'rob:lbl("lhatthcyshould8ti\loftenbein80med~\'aJ'iable,­
nt least more variable than those parts of tIle organisation which 
luU'o {ora vcry long periodremainooconstant. 

S«ondary Sexual Glwracim l'llriaUe.-1 think it will be ad· 
llIiltl-d by naturalists, without my entering on details, that 
secondaryscl:nai cMmeters arc highly variable. It will also be 
admitted that species of the 83me group differ from each olher moro 

~:~i~l~~:~~:~~o~:a~~:'l:f~~l ;~~~~7bethn:::~~~e~j:;:~~! 

~~;,~i:t~~~:51i~~~;,;;~~!g~~;ff:l~1~§ 
h.weloecu rendered as constantandunifonnasotbcrs,fortheYIiTO 

~:~~~?£~~:~~~7!:!::W~:\~:~~!;ii~:d:~ ?i~::; 
~ of the ~'nnablhty of secondary sexual characters, as they nro 

;~~~:~£:I::m~~~:~~;~;:~e~~;~~,~~~ 

~~~~~t~~~g~~~!;2J.~· ~~~:~::;;f~E'~:~~~ 
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tration tho two first instances which happen to stand on my list; 
andasthedifferencesintbClSllcnsesareofa.,'cryunusuainature,the 

~~~~~i ~:~ :h=C~ =:~~~~ vc~~a~:~~;~; ~{7!~~J~~ 
in tho }~ngidro, as \Vestwood has ~cma.r~cd, tile number variCll 
greatly' and the Dllmber likewise dJiTel1l In the two sexell ~f tho 

~~;~~~~ffrg~i:~t~:;~filf§~f~~~:[if: 
SirJ.Lubbock has recentlyremarked,thatllOveralmmutecrusta. 
CeanB offcr excellent illustrations of this law. "In Pontella, for 
instance,tbe sexual characters aNI afforded msinlyby thollnterior 

~~~~ct.~:~::: ,fi~~~::~;~~E~~i;~~:1~::~; 
having as certainlydcscendcd from a common progcmtor,ashavtl 
the two sexes of anyone species. Consequcntly, whatever part or 
the structurc of the common progcnitor, or of it.searlydcscendant~. 
became\'ariabie,nriatiollllofthispartwould, itishighlyprobablf', 
bc takcnad.vantageofby natural and sexual selcction,in order to fit 
thcBevcraiapeciestothcirseveralpiaoesintheooonomyofnature, 
and likewise to £ttho twoscxesof the same species to cach othcr, 
ortofitthemalestostrugglcwithothermaiesforthepol!SCl;sionc-f 
the females. 

Finaily,then, Tconcludc that the greater variability of specific 
cbaracters,orthowwhichdistinguisb specicsfrom speciea, thanof 
generic characters, or tbose which are possessed byal! the species; 
-that the frequent extreme variability of any part which is de\'<-'­
loped ina species in an extraordinarymnnnerincomparuonwitil 
the same p.,rt in ita congeners; andthcslightdegrecofvariability 
in a part, howen'r extraordinarily it may be developed. if it bo 
common to a whole group of spc(;iCjj i-that the p-cat variability of 
secondary sexualcbsracters. and their greatdiffcrence in closely 
ailkd spccies;-tilat. scconda~Y8CXuo.l and ordinaryspecificdift"r. 
cnccsnrcgc~c~l1y(hsplaycdlOthc same partsoftheorgnnisation , 

~:~~:~r:i£:to~~7~L~~~i~~~i \~{:~::~!;"~i 
::~:~~t~r~ ~~:~~~~~s'?:;~~'~~::~~7;~~:i:~~:: 
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~:f~:;~~"~~7~i~ES:§~~~:~f;;E~~t:~~ 
::wdhavingbeenthusadaptedforscoondarYlICxual,andforordlllary 

§g~ff~t~l~~2fft~~~vf~LtEi 
~1~~I:~g~@tE:::;~V:~~~~:f~~s@ 
or e\'cn sixken tail·fenthenl in the pouter maybe considered ss a 
variation representing the nOfmal structure of another race, tho 
fa.ntail. Iprcsumethat no one will doubt that all such analogous 
vuriations aro duo to thc5Cvcral races of tho pigoon havinginhcLitcd: 
from a common Inrent tho samo constitntion and tendency to 
vsriation,when acted on by similar unknown influences, In tho 
wgetablekingdom we haven case of analogoUll variation,in the 
enlllrgoo sterns, or as commonly called roots, of tho Swedishtumip 
and lIuta OOga,ll\ants which sc\'eral botanists ronk as varieties 
produced bycultivatioufrom a commonJXlrent: if this be not so, 
the cascwill then be one of analogous variation in two so-called 
distinct spccicsjand to the&e a third maybe added,namely,the 
common turuip. According to the ordinary view of each species 
haring been independently croated,wc should luwe to attribute 
this similarity in the enlarged stomsof thesc three plants,notto 
thet·cra.cau~ofcommunityofdcscent,ntldaconsequenttcndcncy 
to vary III a hke manucr, but to three separate yet closely rela.ted. 
acts ofctention, :Manysimilarcases ofnnalogousvariation have 

E~1~~~1~:i~!~~7,f~€:ft~~f~~~~!~ 
~1~tt~~~~~~~:2fl~il~~~:~:~(:t~:4~~~ 
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~~;::ton~ ~~~u:~ ~~: ~:wo~:tW~~~I:~~: !=i~t~~~B !~~: ~~ 
the several brcOO!\. We may, I thmk, confidently como to thl~ 
conclusion, because, as we have seen, theso C?loured mar~s .an.' 
eminently liable to appear in the cro~ offspnng of two dl~tlOct 

~~h~~::~ :~;i~r!7r~r~ a~d ~~~~eca:;~:~scen~~b~: 
slaty-blue, with tho 8(I\'eral marks, ~yond the influence of theI.llcre 

AC~~ ~::~~t o~ ~~:;;:uo:p:~~~:c~e'that characters shuuld re-
appearafWrha.ving been lost for many, probably for hun<m.>dsol 
generations. Butwhenabroodbasbcencrossedonlyonooby.~mo 
other breed, the offspring occasionally show for many generatlOu.sa 

~~::Yo~e~:c~ :~~~~~c~t:::a.fO~~~rb~:\::~~~e:~~~: 
the proportion of blood, to use a common expression, [romono 
nncestor,isonlylin~;andyct,a.swesce,itisgeDerally 
bclieved thatatcndcncy to reversion is retained by thillremnant(,f 
foreign blood. Inabroodwhichhasnotbeencrossed,butinwhich 
both parents have lost 80me chamcter which their progenitor p0s­

sessed, the tondency, whether strong Of wcak,to reproduce thelO!lt 
charn.ctermigbt,as was formerlyremarked,for all tbatwe can ece 
to the contrary, be transmitted for almost any number of gener­
ations. Wben a character wbicb hns becn lost in abreed,rcappears 
aftcr a great Dumoor of gcnerations,tho most probable hypothesis 
is, not that one individual suddenly takes after an ancestor 
removed bysomehundredgenerntioWl, buttbat in each successive 
gcntration the character in question has b«!n lyinglatcnt,aoo ILt 
lasl,nndernnknovmfa,·ourableconditions,isdevelopOO. Withthe 
barb-pigeon, forinstanoo,whicb very rarely produces a bluebird,it. 
a probahle that there is a. latent tendency in each generation 10 
produce blue plumage. The abstract ilDprobabilityofsuchaten­
dencybeing trnnsmitted through avast numoor of generations, is 
not. greater than tho.t of quiteusclessor rudimcntaryorgansbcinb 

~~;:~~::n~t:::~ in~e~:. tcndency to produoo 0. rudiment·s 

As all the specics of tbe same gcnu8arc 8Upposed tobedescendeJ 

=Si~:~~~P~!:i~~l~m~g~a~c~~r:~a:~~ ~:~et7e:u~~ 
~?'~:: ;:i:Sa:~~~ ~~:!~~;c~b~~r~~: ~~~~~:rsth~~o~h:~r:!~ 
~~~~n:~v:~:~;hlh~:(~~:::~:~.~~~~~: a~:~~~~~t:~r e:~el:: 
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~~~~lf~~~~~~g€ 
sren with a double 8houlilcr·stripc. Mr.Blylhbnssccnaspeeimra 
of tho hemionuswith a distinct shoulder-strirc, though it pro[ll·r\y 

~:a no~nt~;isa:!fesh:~e g:~l~;f~~~~ ~~ ~~~:~s.P:~~ f:~~i/~~ 
tho shoulder. 'fhe quagga, though 110 plamly barred hko a zebr:~ 
overthcbody,iswitboutrorsonthelrgs; but Dr. Gray has liguro\ 
onospccimen witb.erydistind7.ebm-like bnrs on thebocb. 

With respect to the horse, I havo collected cases in Englan,l of 
thespinnlstripe in horses of tho mOtitdistinct breedil,nndofall 
colonn: tmns"ersebars on tho legs nro not rare induns,mou.'iI'­
duns, and inonc instance in a chestnut: a fnint shonldcr-stripcmay 
l<omctimcsOO800n in duns, and I havQsecnatraceinabayhot'8e. 
My 800 made acarefulcxamination nnd sketch for me ofn dun 
Belgian cart-horse with a doublo stripe on each shouldl'r nndll'ith 
Jeg-stripes; I ha'\'e myself seen 0. dun Devonshire pony, nnd i'I 

SIlli'lll dun Welsh pony has been carefully described to me, both 
with thrte parallel stripcs on each shoulder. 

lu tho north-wcst part of Indio. the Kattywarbrcedof hol'Selis 
80 generally striped,that, as I hoar from Colonc1Poole,who en­
mined this breedrorthelndian Government,ahorsewithoutstriJ.X" 
is not oonsiderodas purely-btod. The spino isalwaysstriped; th'" 
legs arc generallybarrod; and the shoutder-stripe, which is IIOrne­
times double and somctime~ treblo, is common; the side of tho­
fncc,morcovcr,issometimesstriped. 'J'ho stripcs are often plaincs\ 
in the fool; and80metimesquitedisnppcllrinoldhorscs. Colonel 
Poolo has seen both gray and bay Kaltywar horses striped whl'n 
firstfoa.led. I have also reason to 8U!lpc<:t, from information given 

:rn~i s~~~'i~ :~c~=::~D~~a:n '\~i~~ f~~ !:~li~! ~:ei:l~;~; 
ll.D1mal. I havo myself recently bred a foal from a. bay m:l.l'f! (011-

~~:fo: ~ ;~~:~ w~er: :D:e:k~~~~~~~Sm~r::k: :;:aTtsE:i~~~ 

r~~~;~]~i;~~£~~~:J~:~f~:;~l~~f~~;~~ 
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:,~~~:~J~~·'k:l~~7;~?a:§:{[~i:!?~1~l~~'a 

§~~~~~5f~ 
:~~:ilig~~£:~~;~:,~~~:;:~:~:~::~,~~:;~~:~::~~~,~:~ 
olhermarks invariably rcappear; but without any other cbanj.(oof 
fonn or cbaracter. When the oldest and truCbt brcedA o[ nriOll1 
colours arecro~ we sec a. strong tendency for the blue tint and hus 
andmorkslorcappcnrinthemongrcill. IhnvestatcJthatthemOllt 
proooblehypothc!;istoaccountfortlHlrcappcaranceofvcryanCllllt 
charactcrs,is-thatthere isateni1encyinthoyoungofcacbsucccs­
sive generation to produce tho long·l06t character, and that this. 
tendency, from unknown causes, sometimes prevails. And we have 
justacenthatin seveml species of the horse-genus the stripesans 
(·itbeT plainerorappcar more oommonlyin the young tbaninthe 
old. Call tbebrecdllof pigeons, some of which llavebroltruefor 
ccnturi(,!I,specics; nn(lhowexactlyramllel is tbecasewitb thntof 
thespcciesofthehorsc-genus ! I"or mYlielf, I ventureconfidcnlly 
to look back thom;ancison thonsands ofgeneratiolls,and l seoan 

~~:~~::~h~i;:m~~~~:~ :r~:; d:~:;~~~o:~:~~~:t~ 
not It be descended from one or more wild stocks) of the 3SS,thu 
hemionU3,quagga,and zebra. 

:~~~;~~~!:~::;'~:F:~~;:~2::;~I~:=tf:'~~~ 
IU thiS pa~tJcular manner,so 8S often to become striped like the 
other srec1e8 of the genus; and that cnch lliUl been created with 

~~~S~~~;~i~~~~~E.~ti;~JE~t~rif;f;;:f~ 
mere mockery and dcc<,ption; I would nim()l;t as soon believo with 
the old and i3nomntoo;lIIog:onist~, that fossilshcllshnd ne'\'"Cr1in,,>d~ 
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l!ut haJ w.:ncreatcd in stono SO as to mock tho shells living 011 tho 

iBIl 
dilluse in weakening and diminishing organs, appc&r In many case3 

tohM·ebol'upotentintheircifects. Homologo1l8 Jlorts tend to yary 
iuthesamemanner,audhomoiogoWlpartskndtoooher<'. Modifi­
catioDlinhard parts and in external parts sometimes affectsofwr 
audintcrnaiparts. Whenonepartialargelydeveloped,pcrhapsit 
tends to draw nourishment from the adjoining parts; and every 
pnrtofthostrueturowhichcauoo saved without detriment will bo 
saved. Changes or atructure at an early age may affcct parts sub­
l«J.uently developed; and many ClSCS of correlated variation, the 
natllfOofwhich we areun.aI,le to understand,undoubtedly occur 
lfultiple pam are variable in number and in stnlcture, perhaps 

:;::~~~~711n~~:n:~~b~~\I~;i:~:C:t~::~!vS~~:= f:l:':i 
checked bynatu:sI selection. ltfOUowB probably from this sarno 
CIIWIC,thatorga.Jllcbeingslow in the scale are more variable than 
thOlJO standing higher in the scale, and which have their whole 
organl3ation more spedaliscd. Rudimentary organs, from being 
1llIe~('SfI, are ~t regulated by Mtura! selection, and henco are 

llll~ 
.2 
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I.i?Zifii 
nnturnl St'lection will in such caJ;Cll not lUI yet h:wohad time to 
Qvercomcthe tendcucyto further yariabilityand to reveiliion toa 
lC8Smodificdstate. But when a. spl'cicswith Ilnyextraonlinarily· 
devdopedorgan Las bocomc thcIGrcnt of ma.nymodificddC:8CCn­
dauls-which on our view must be a. very slow process, requiring a 
long lapsc of time-in this case, nntuml sdection hassliccccdedin 
giving a fixed charact~r to the organ, in however extraordinary a 
manner it may have bcen dcvcloped. Spcciuinheritingnearlythe 
snme constitution from a. common parent, and exposed to simibr 
infiuences,natumliytcnd topreseut ana.logousvariations, or these 
sarno species may OCCIUIiounUy revert to some of the characters of 
their ancient progenitors. Although new nnd important modifica­
tion~ mnrnot ~risc from revel"llion. and nnniogous variation, such 
:o.r:I!~ations WIll add to the beautiful and harmonious divcI1Iity of 

Off::~:~:~d t~:e~U;r~~~:-=n~ :c!!gFo~ d!~e~~~~!;:~~~~: 

;~~;:~; :::~~!:;~ ~~~::~:!~~fJ~~~~~~£~2: 
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CIIAPTER VI. 

DlITlCULTIESOF THE TlIf;oni. 

O~~~~~~~L~ 
L1thetheol'Jof~aluraISelectioli. 

Lo:>nbeforeilicreadcrliasnrri\-ooatthispnrtofmywork,acTOwd 
of difficulties will have occurred to him. Some of them nrc 80 

IICriOua that tlIthisday I can hardlyrefl.ect on thcm without bcing 
illllOmc de;:;ree staggered; but, to the best of my judgment, tllC 
Ilnmberare onlyapparcllt,andthosc that nre real arogreater not, 
ltbink,fatnltotbetheory. 

'lUne difficulties and objections may be classed under the follow­
illghcnds:-Fiflit, why,ifspccies havcdescended from othcr spccics 
by fine gradations, do we not everywhere !ICC innumerable tmn­
silionnJforOls? Whyisnotnlln.'lturcinoonfusion,instcndofthe 
11'cciesbeing,aswcSC<!thcm,welldcfinoo? 

&-coudly, isit possible thnt nIl nnimal having, for instance,the 
llructureandbabitaofabat,oouldhnvebecnformedbythemodifi_ 

lif~~~1~~ 
:€:~f:;~:i~~[~~Ygf~~:~~~~:'::n::~~: 
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134 AbsCllceorRa~ +_ 
~~r;JnstinctandI1Ybridismintho 

::~;~!~E:£;~;~~~Y p~!:~~~~o;~l)~~~:~~~;a~~~:~ 
each now form wiil tcnd iu a {ully-stockcd counlryto take thc lliace 

~~:::~~~::~~~i~~~~~~~:~~;l::'~~~:~~,~~;~~Ed~~i::~::~ 
E:~~~::'~!:JZ~~:~!:~= :;~~:~E.:~~~fS~ 
ff.:octionofthenewfonn. 

ex~:~,:~: ~~~\.~h:7fi~n;~:::~:1:n;~i~:a~;I~~m~:mb,:,;: 
in thc crust of thecarlh? It will be morc convcDlent to discuss 
this question iu the chaptcr on the ]mperf~lion of the Goological 
Ih;corU; and 1 willhertl ollly state that I behove the answor maiuly 
lics in lhorccord Jx;ing iucompambly less pcrfect than is generally 
supposed. The Crubt of the earth is a vast museum; but the 
natuml collections have been imperfectly made, and only at long 
intcrvalsortime. 

But it may be nrged that when sev(ml closcly-allicd species 
iuhabitthesameterriwry,we surclyougbt to find at the pretk'nt 
time many transitional fOrms. Let ns take a simple case: in 
trllvellingfrom north tosouthoycr a. continent, we generally meet 
at 8llccclltlivcintervaiE with closclyal1iod or representative species, 
cvitlentlyfilling nearly the same place in the natuml cconomyo[ 
the land. These representative species often meet ood interlock; 
nnd as thoono becomes rarer and rarcr, tIle other becomes morea.nd 
lDorcfrcquent, till tho one relJiaces tllC other. But if we compare 

~l;:~I:ir!e~ ::~e ;;::r \:t::~:;~l:t:il~c:r :~~~~~::a~a: :=:~:~ 
I.:!.~en from the metropolis inhabited by cacho By my theory these 

;,lh~d s~ic;~~:::~~~ro:U\::::~7:;~o at~~ :~;;i!: 
of.h.fooflu own region,a.nd has sUPlllnntod and exl.enninatcd ita 

i,:~fr.E:~~:~:;~I~i~~,:::':i~~I;ii!:'~~=:,:·~:~~ 
~~Ji{;~:~~~1;1~l~;t~~~;']~~::~ii;~i;:~f:~~~i 
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~~~~l:~I~rig~ 
~n::::~;:::n:~,~E~~~.:r€::~~~J!:~~ ;:'~~:,Fii 
S~i~:~~~fl~:~t~bf~1;~'?tf:~E~~~t.:~:~~r~:~\~~ 
that a Mexican Colaptt>s has been dcscriLM.:d by De Sa!l!IIJl.lre as 
boring holes into hal'll wood in order to lay up astoreofaoorD!~. 

Petrelsarethemostaiirinland oceanic of birds. but in lhequiet 
sounds of Tiem. del Fut'go, the Puffinuria berardi, in its cenemi 
llllbits, in its astonishing power of divin)!:, in its manna of swim­
ming and of flying when mado to take flight, would be miJ'llnkcn 
by any ono for an auk or a grebe; DCverthcicss it is c;!scntiallya 
petrcl,butwith many parts of its otgD.llisalionprofoundlymodificd 
inreiation to its new habits of Ino; wberea.'! tho woodpecker of 
La Plata has had its structure only slightly modified. Inthoea.'16 
oflhowaler-ouzcl,thoncutestol:8crverbyo:lnminingitsdeatlbody 
would noverhave suspected its sub-aquatic habits; yet this binl, 
whiehis allied to tho thruah family, subsists bydiving-uaillg its 
wings under water, and crasping stones with its feet. All tho 
members of the great oroor of Hymenopterous insects arc terre;trinl, 
excepting tho genus Proctotrupcs, which Sir John Lubbock has 
dUscovered to be aquatic in itsbabits; it often enters thc w8wr8nd 
dives 800Ut by the UJIC llotof its legs but of its wings, and remains 
as long as four hours 'beneath the surfaoo; yet it exhibits no modi­
fication in structure in ncoordsnoo with its abnormnl habits. 

l10 whobelioves that eaehbeing has beencreatcd aSWOIlOW 81~ 
it,must occasionallyhavo felt surprise when he has met with an 
animnlhavingbabits and structuronot in agreement. What ron 
be plainer than that the webbed fct!tof ducks and gCl."SOaro fomu~o.I 
fur swimming? Yet there are upland gcc&e with webbed feet whieh 
ra.relyg~ncar the wall·r; and no one except Audubon has 8C('nthe 

:~~~::~.wh~: :~: :~~l!~ ~~~~:~:e~:b':;i ~~t :;0 t~I:~~~t~~~; 
SCluatie,althoughtlll'irt0<'8nreonlybordcrl'd hymemhrau(\. WJl!!.t 
IIOCms plainer than tlu\t tholong t()C!s, uotfurnishedwith memh"nnl' 
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oft\. Grailatore8l1fefonneJ.forwaiking overswllmpa andfloo.tinl. 

~~~;~t~~~:;~~if~SA:H~~~f~ 
mill to ha.ebocome nlm08trudimcntaryin function, though not 
in Mtructure. In the fri$!llte-b:rJ, the deeply scooped membmne 
l.odWl'en the toes shows that structure has be<~un tochangc. 

Jlewho bclie,·ee in acpamtc and innumemble nets of cfC'ntion 

~~~gr.~~'o~~a:y~ t~~a~~:h~t ~~~P~~e t~l~:!; ~ :~:~e~ 
type; but thisaecms tome onlyrc-stating the fact in dignified 
langu.1ge. llewhobclievesinthestruAAlefore:listcnooandinthe 
princil,le of natuml aclt'Ction,wiU acknowh>d;,;e tbat every orgnnic 
bcin~ is coDstantiyendoavouring to incre.1S6 innumbcrs; and thnt 
ifnnyonebcingvariescversolittlC',citherinhabitsofstructuro, 
IlIId thusgnins an adVo.nt.1gc over 8Omo othcr inhabitnntofthc 
same country, it "ill seizo onthepla.ceof thntinhabitant, however 
different that may be from its own place. lIencc it will cnusc him 
no 8Urpri.se thattherc shouldbogccsc IlIItl frignte-birdswith webbed 
feet. living on the dry land and rarely ali..lhting on the water; 
thatlhereshoultlbo long-toe<lcomcrakell.\ivinginmca.do .... 1!in­
steM of in swampe; that there should be woodpeckers where hardly 
It. tree grows; that thero should be di\·in;; thrushes and diving 
Hymenoptera, and pctrols with tho habits of auks. 

Orgam of e:rlrtmtl Perfection and Camplication. 

'1'0 suppose that the eye with :!.ltitsinimitable contrivances for 
adjUliting the focus to different distances, for admittingdilTerent 
nmnuntsof light, and for thooorrcetion of spherical and chromatic 
a\>crration, could havo been fonned by n.1tural selection, accmfl, 
1 rrQl'lyoonfes~, absurd in the highestdcgrcc. When it wasfin;1, 
6.'\id that the sun stood still and tho world turned round, tho­
commonscnseofmankind dcclarcdthodoctrinefalsc ; but the old 

b1i~~4l~~~ 
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146 jJlodcs of Trallsilioll. 

!~~~Y~~fiF~~tfE;~t~~~~~)~~:~~\'~~;~\;f~~~\i 
::;:;t~~+§:~~[;~?EI:~fEg~~~Z~~!~~:~; 
contiDuedefforlsofthehighesthumanintellccts; andwonaturally 
infer that the eye has bren formed by n somewhat aualO'.lous 

~~~:~:bt ~:~n::~~~!li:hi:~~:~:r ~o~:8~;r~~~:C~ua~~~v~~ 
like those of man? IfweIDust compare tho eye to an optical 
instrument, we ought in imAgination to ta~e a thick hyer of 
tmnspnrcnt tissne, with 8races fillC(\ with flUld, and with a nerve 
sensitivetoli;;htbcncath,andthen8111,poseo\,erypartofthis}.'lyer 
tobccontinuallychauging slowly in density, 80 as to sepamte into 
layersofdifferentdellsities and thicknossC8,placcdatdifTerent 
distances from each other, and with the surfaces of each layer 
slowly changing in form. Further we must suppose that there is a 
power,repres(!ntcdbynaturalselectionorthesurvivalofthefitt~t, 
always intently wat.ching each slightaltcration in the transparent 
myers; and carefullyproscrving each wbicb,undernried circum· 
stances,in any way Of in anydcgrcc,tends to produoca distincter 
image. We must Bupposecachncwstakloftheinstmmentlobc 
multipliedbythemillioll;cach to be preserved untit a better one 
is produced,and then the old ones to 00 aU destroyed. ]0 li\'ing 
bodies. variation will cause the slight alterations, gcncrationwill 
multiply them almost infinitely, and nnturalselcction will l,ickout 

;~~~o:C~~~:ijlla:~:u:~:c~e;~r ::t~~~0~n~fv~1u~O~ 
?f many kin?-s; and may we not beliove that a living OIJtical 
lOstrumentmlghttilus be formed n..s8upcrior toone of glass, as tila 
works of the Creator are ~o those of man? 

Mode,oJ Tramition. 
If it could be dem~nstratcd that any complex organ existed, 

which could not J1Oli~lbly have been fonned by numerous, ~oc--

~~:~~f~f~~~~~~~~B~~~tt!~~~~~~:l~ 
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~~§~f~s~~s¥~~fa~t~~t;J~~§ 
::~i~I~~~~:~~:~~~:~~:~~t~:~ti~~R~:=~o~sti~~tsc:e ~rnad~ 
~~:;::~:,';f~~!;~tr: ~;:'i;i::d~~I:,~~F~~;~!~£~';~~ 
ri::f'~:~ I::2~;::':~; ~d ~:~=I:£~~;!l~~: 
mitlht Il'ociaiillf'. if any advantngewerothn.lgaincd,thewhoie or 
lQrtofau organ, which hndJ'fCViouslypcrformedtwo fnnctions, for 
.. me fUlJction aioue, and thus by inscuBibio steps greatly change its 
nature. MnnYI,iants are knowu which regularly produce at tho 
Mille time differclltlyconstructcd flowers; nndif Buchplants wero 
to],roduce one kind alone,s. groat change would be elIcctedwith 
C<>lUpamUvesudJenncssinthecharactcrofthe8pccies. Itm,how­
en:r, JlTOooble that the two sorb! of flowers oomo by the same plant 
wf'n)ori'inallydifferentiatcd by finely graduated steps, wbich may 
btiIlLef()!Iowcdin80mefewcascs. 

Ah'RiD,two dililinct organs, or the 8Ilmo organ under two yery 
Jiffer~nt f()rlll~, may ~illlultaneou8.ly pcrfonn in the same individual 
the ~~c fUllctio.n, and this is an extremely important means of 
trnulilhuu: to gIve one instanCt"!,-thcro arc fish witb gills or 

~i~~c1~;:tll~~I~;r~~!~~h~h;re~r afr~lvt~ei!nS\!~~;~;~r:,t t~~: l~~~~~ 

t~~,?~:;~;il~~~::~~!~~~~~?ct~r~:::~E~::~ 
by sl'lrally tWtnlllg, by cwping a support with their St!Ilsitil'e 

I'~~~~ 
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¥~j~~~~~ 
thero is no rca50n to doubt that the sWlmbladder has actually 
bcen converted into lungs, or anorgnn U!ed exclusi"elyfor 

:l;~l~t\ !~:~:n~;ea~ ~e:::d: ~~f:~!~~a~e~~~~:~~~~ 
nn Ancient and unknown rrototype, which was furnished with a. 

~~!:': i~~::t:~~ ~e:;~~t~!~~;rihe~V~~~~~ u~~~;:n! l~~C;t!~; 
fact that every particle of food and drink which we swallow has to 
Iln@SOverthcorificeorthctrnchea,with some rbk of falling into 
the lungs, notwithstanding thcooautiful contrivauco hywhich tllO 
glottis is closed. ]n tIle higher Vertebrata tho brancbiro havo 
"hollydisappearcd-butinthcembryothcsliuonthcsidesoftho 
ncckandtheloop-likecourseofthcarteriesstillmarktheirformt:r 
JIOIIition. But it is conceivable that the now utterly lost branchiro 
rnigbthavebcengradunllyworked inuynaturalseiectionfof50me 
uistinctpurpose: for instancc,Landois has shov.'O that the wings. 
ofinsectsarodovelopcd from tho tmchere; it is theroforo highly 
probablo that in this great class organs which onco sen'cd for 
respiration havo been actually conyertcd intoorgfLOs for fligh t. 

In considering transitions of organs, it is so irnportant to beM in 
mind the probability of conversion from one function to another, 
that I will gi\'O Another instance. }ledunculatcd citripeJes have 
twominutcfoldsofskin,ealled byrno tho ovigerous frena,which 
scrve,throughthomcans or Il. stickysccrction,to ret.'\in the eggs 
until they arohatchod within the sack. 'l'heso cirripcdes have no 
br:nnchiro, the wholo surface of tho body and of tho sack, together 
IVlt~ th.o Rmall frena , serving for respirntion. 'l'he Balaniore or 

:~I~y~~:t:~s~~~h:h~~~:r o~~~:'=;~ \\~i~b~:if~::l:=:i!~ 

~r~i;;§h:~~~~]~:~r:~:~~:;~:~i]~:~~fti~~i:~1 
~~~c;~~lh:~~~:o~!I~!:t~!I~h~'~~~~~~ref:fn~h~:tltl~; r~~:it~'\~};!:~l:~l 
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~IiJj~J~~~~~:~;k:~~~[:'~I;~:~:'f; 
and thcoblilcrntion or their ndhcsh'o ~Iallds. Ir all pedunculated 
<:impedes had becomo extinct, nn.d tlley have suffered far more 
extinction than hlwe &eS8i1e ciml'cdt'll, who woulJ ever have 

:~~~~L! ~~!n~h~rb;r::~~D~n t1~~isov~t~~:a::~ !~b:~:I~ 
theS3Ck? 

th;':;lcj~l~:~t\~re~el~~~i~n :;~~leo~~~~~~~iO~'p:~~~r~n~hrol~~ 
~~~~cl~; t~~~~I~~~~~:V~ln t~;t l::l~eC~~~:~~ :~e~~~I!b:f U:!~ 
duetion at n very carlyngc, bcforetheybavoacquircd their perfect 
.cllaracters; Rml if this power lx'Camc thorougblywellcleyelopedin 
a ljIlI,:ei~~, it sot'rns probable that the adult stage of development 
would soouer or later bcloat; anti in this case, espccially if the 
hrm differed much from the mature form, the character of the 
J;pCciC8Would be grcaUychan;!:cdanddcgradcd. Again,not a few 
animals, after arrivin~ at maturity,go Oil changing in character 
aurin:; nearly their whole livcs. With marnrnal~, for instance, the 
f0nn of the ~kuU is often much nlh:rcd with agc, of which Dr. 
Murie has given IOlllC striking iru;tanccs with seals; every onc 
know~ how the horns of st.'\gs becomc more ana more branched, 
.nnel the plumC3 of lOme birds become morc finely developed,as 
tllCYgrow oldcr. l'rof. CopestatC:!l that the teeth of certain iizanls 
chalLgcrnllchin~bal'cwithaa"ancing ye.'\rs; with crustaceans not 
( lly many tri\'ial, but some imrQrtant parts as:;ume a new 
ci,aracter, as recorded hy Fritz MUlier, after maturity. In all such 
( ,cs,--an,} many couhl he ~iwm,-if thc a;:;c for reprodnction were 
ret;ml,d,tllecharactl:rofthespecic!i,atIClUltinitBadultstatc, 
'10111.1 be Illooified; nor is it improbable that the previous and 
(arlier "tnges of (lc\'clopmcut would in IlOme cases be hurried 
lh~ha[}(lfina\lyIOlit. Whether~l'cciesha\'eort€nore"erbeen 
m()..Jifi~,l through this roml'nratiYely ~uddcn mode of transition, 1 

ml.I;~;~:~~S;:~~::~,:,1~;,~t:~:~7~~\~~·P;;~:;::; 
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Special Difficultles of the TllfflT'Y of Natural &1ecticn . 

~~j:::;;~:~~~:r E~~:Fa~:~:~~: :::~~~~:,~~ri=; 
One of the most scrious is that of ncutcrlUsects, which nre nftcn 

dilJcrcntlycoll5tructedfromeitherthemalcsorfertilefemalcs; b~t 
this cnsc will be treated of in tho next chapter. The electriC 

2~~~~~I:~~~r'y;~E;::f~i;s;?:~~:i~I t~i~ 
no douut scn·c IlS powerful menDS of defence, and perhaps for 
llCCuriog prey; yet in tho Ray, as observed by Matteucci, an 
aUlllogous organ in tho tail manifests but Iittlo electricity, even 
WllOU the animal is b'fCl'lt1y irritated; 80 little, that it can 
hardly bc of any usc for tho abovo purposes. Moreover, in tho 
Hny, bcsides tIle organ just referroo to, there is, as Dr. H.lI'DonncU 
bllSshowu,auother organ near tho head,not kuown to be electrical, 
blltwbichappearstobcthercalhomol~ueofthe electric battery 
in the Torpodo. It is generally admitted that there exists ootween 
these organs and onlinary muscle no clo.«o (lualngy, in intimate 
structurc, in the distribution of the nerves,aud in the manner in 
which they arc acted 00 byvariou8 reagents. Itshould,aLso, be 
espccinllyobscnoolhntmuscularcoutmctionis accompanicdbyan 
c\ectricaldischllTgc; and,as Dr. Radcliffe insists, "in lheelcctricaL 
nppamtus of the torpedo during rest, thero would seem tObe6 
chnrgeincvcryrespoctlikethatwhichismetwilh in muscle and 
Ilcne during rest,aod the discharge of the lorpcdo,iostcadofbein:; 

~;~i:~~ ~c~fo:o~n:u:~t~=~ ::~~fn!~e.~isc:~::~~~: ;~t:: 

~~:li:£~~~~,~::::~~~~~£~f~:~f~E£~~\~::?;ii~;~L~,~ 
fishcS,ltwould be extrcmelyboldtomaintainthatnoscn'icenble 
transitions arc possible by which thcso organs might h.ave been 
grnduaUydevclopcd. 

'l'hcseorgans appcar at first to offer nnother and far more seriOl~ 

~i~~~~;~l::~f::~1~~~f~~I'6~~;~:;~~J~ 
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?,:,~:;t4:~~on::~:~i:t~I:~;~liS, ~~;ti~~Ur:: 
<'Xpcctedthat all c1e<:tric fishes would h"ve~nspcciallyrc1ll.tc<l. 
to cnchothcrj but thia is fnr from the case. ~or docs gcoloo;yat 
all ltadtothe bcliefthllt mcet fishes fonncrlypossessedclectric 

~E;~!~~ ~:~Oo:~~:~¥:;i:,:a~:;J~l~di; 
~:::::::~:i£~: :r:~~::I~;~i:R!~;~E!::rs::l:~ 
btin~ supplied with nerves pl'OCt'Eding from ~ifferent sourccl'l,and 
tllis is pcrbaps the m08timpcrtantof sllthedlfferences. Henccin 
the scl"cral fi~hes furnished with electric organs, thrse cannot be 
conMidcred as homologous, but only as analogous ill function. Con~ 
scquentlythercisnoreasontosupposcthattheybavebooninberitcd 
from a common progenitorj for had this bcl'n thc case they would 
hsvc closely rcscmbleo,l each othcr in allrespect~. Thusthcdiffieulty 
of an orgnn, appnrcntly thc samc, arising in scvcral remotely allicd 
species, disappcars,lcavingonly the ICSl!er yetstHi greatdifficultYi 
namely, by what graduatoo ~t('pBthcse organs have been developed 
ill c:u:hscparategroup offishcs. 

The lwninoul organa which occur in a few insects, belonging 
to widely different families, and whieh are situated in diff~rcnt 
pnrta of the body, off~r, under our present state of ignorance, n. 
diniculty almost cxactly parnllel with that of the electric organa. 

~:~:~~l:i:~::i\?:=~ :U~dm~a:~fc~II~~_:i~:.c:x,::~a:~'f:;:S~~k 
with ~D adhesh'c glADd, is apparently the samo in Orchis and 

f!~~JJ~~~¥~i~~§~:~~~§:~I~;~~;~ 
foundthatnlthoughthegenernln.llrlCarnnoo(l.lldfunctionoftilc 
0T",ll.Ofl may be the Mme, yet fundamental diff('rcnces between them 

~~~~~~~ 
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-----
constrock.u is the feathcred wing of a bird and the memhra.n{'­
covered wing ofa bnt; and still morc so the rour wings or II. butter_ 
fly, the two wings or II. fly, and tbe two wings with tbe dytra. of a 
llCellc. Bivalve shellijuremudcto open and ahut, but onwhnta 
number of patterns iij the hinge conijtruct.OO,-from the long row of 
neaUyint<:rlockingtccthinn.Nuculn. to tbe simple ligament ofa 
MUSliCI! Seeds arc di.cminatcd by their minutenCM,-by thpil 

E~~:~E££:~:I:~r. :t~£ ::;~P~::'S;~::~:E.:~~~ 
attmet and be devoured by birdg.-by having hooks and grnpnds 
of many kinds and serrated awns,SO as to nJherc to tlle fur of 
quadrupeda,-and by being furnished with wings and I)lnmes, as 
dilTerentin shapc as theyareelegn.nt in structufo,so as tobcwnfte(l 
byeverybreezc. I will give one othcr instanoo; for this subjcct of 
the same end being gained by the most dh'ersified means well 
desen-cs nttention. Some authors maintain that organic beings 
havc becn fonned in many waya for tho I!I\ke of mcre variety. 
almO:lt like toys iu a shop, but such £lvicwofll£lture is incrooible. 
With plants baving BCparated BCXes, nnd with thoac in which, 
though bennaphrodites,the pollen does not spontanoouslyfall on 
the stigma, some £lid is necessary for their fcrtilisation. Witll 
scveral kinds this is effected bytbe pollen.grllins, which arc light 
and incoherent, bcing blown by the wind through mere chanccon 
to the stigma; £lnd this is the simplest plan which can well be 
conceived. An alm06t eqnallysimple,thougb vcry different, plan 
occurs in ru£lny plants in which a symmetrical flower secretes Il. few 
drops of IlfCtnr, and is consequenllyvisilcd byinsccts; nndth~ 
carry the pollen from the anthers to tbe stigmn. 

From thig simple stnge we may pass through an inexhnusliJ:.ie 
numocrofcontrivauccs,all for the same putpOl'C and cffcctedin 
cssentially the same manner, but entailing changes in every pArt of 
theflowcr. 'loe nectar maybe stored in vnriouslysbapcd rccep­
t.lclcs, with the stamens and pistils modified in many ways, some. 
fmes forming trap-like contrivances, nnd sometimes capable of 
neatly adapted movements through irritability or elasticity. From 
such structllreswe maya.dvance till we come to such a case of 
extraordinary adaptation as that lately described by Dr. Cruger in 
the Coryanthes. This orchid has part of ii!llnbcllumor lower lip 
hollowcd out into n great bucket, into which drops ofalmOlit pure 
water continually fall from two se<:reting horns which ~tnnd above 
it; and when the bucket is half full, tlle water overflows by Il. 

sponton one side, 'l'hebasalpnrtofthelllbcliumst:lndsoverthc 
bucket, and is itself hollowed out into n 80rt of chambcrwith t'\fO 
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§¥~~~~~ 
dlingthiathcyfrcqlleutlypu.shcd cach other IDto the bucket,and 
thdr wings being thus wcttl'l.l they could not flyaway, but were 
com!'(·lIro to crawl out through the passa;,'C formro by the spout or 
overflow. Dr.CrU.:er snw 11 "continual proc('~sion" of bees thus 
crnwlill~ out of their involuutary ooth. '111e IXl'iSagc is narrow, and 
is roofed overby the column, 110 that a bcc,inforcingitswayout, 
fiI'lit rubs its back ngains~ tIle viscid stigma and then against the 
viscid gbnds of tho poJ[en·ma8.'lCII. '1'ho pollen-masses are thus 
glued to tho back of tho bee which fir.;t happens to crawl out 
tbrough tho passago of a lntdy expanded flower, and arc thus 
carried away. Dr. Cri.i:;er sent me a flower in spirits of wine, with 
a bee which ho JUl .• l killOll before it ha.d. quito crawled out with a 
pollen-massstillfasrenedtoilsback. When tho bcc,thllS provided.. 
flies to another fiower, or to tho 8:\lne flower a second time,and is 
pUllhed by its comrades into tho bllcketaDd then crawls out bytbe 
JllISII(lgl',tho pollen-mass nC(:easarily comes first into contnct with 
the viscid sti:;ml\, nnd adherea to it, and tho flower is fertilised. 
Now at Ia.~t we see the full u~o of every part of tho flower, of tDo 
water-sccrcting horns, of the bucket half full of water, which 
proventathobees from flying away, and fol'C('8 thc-m to crawl out 
through tho SPOilt, and rub against thc propcrly placed viscid pollor:­
ll.\ll.!ISCIIIlD.ithcyiscid8ti.;ma. 

'l'1leconstruction of the flower in another cJoselyaUied orchid, 
name-ly tho Catasctlllll, is widdy different, thongh serving the same 
end; and is cqually curiuU9. 13ccfs,-i,;itthesefioW"crs,likethoscof 
the CoryanthC8,in oroer tognnw tile labcllum; in doing this they 
inevitably touch a lun~, tapcrin:;r, aensiti,·c projection, or, as I haw 
ct\1le<:1 it,tho antenna. This antenna,when touched, transmits 8. 

sensation or yibratiou to a C('rtain membrane which is instantly 

~~~~~~~~~~~ 
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tllron;:h ontural selection. WomWltl1.\'"no mea.nso"\""rlook tho 
cfk'Ct~ of the ddiniteaction of changed conditions of Ii'r,--Qfr.o­
calkd sponlAnOOUll ,·ariation!, wbich I;(·~m to depend in n quite 
!:iubordinatedcgrooon the natura of tho oonditions,-of tho tCIl -

!;;:{h~8~~~::0:r ~~~:;i~~ :~;~~t;1:fo:l~~:Op7;~~~I:~.sOl~! 
1~1rt on (mother, &c.,-and finally of sexual selectIon, by which 
charnctersofusetoonesexareoftcn ~ined nnd thell tmn~mitted 
morcor leBS perfectiy to th~ other sex, though (If no u~ to this 
!'ex. But structures thus indirccUygained, nlthoug:h at first; of no 
ad,-ant..'1got.on species,maysubsoquently hnvo been taken 3(han­
ta;;eof by ilsmodified descendants, under newcondilionsoflife 
and newly noquired habiLs. 

If gn-en woodpeckers alooo bad existed, and we did not know 
that thero wero many black and pied kinds, l dare say that wo 
shouldhavothougbt that tho groonooiourwasab..'autifuladal,ta­
lion to oonc<:a1 this tree-frequenting bird from ita enemies; amI 
conscquently that it was a cbaracter of importance, aud 11ad been 
ncquired through nntumlsclcct ion; as it is,theoo1our isprohaLly 
inchicCpart.duetoscxualsclootion. Atmilingpalm inthellrnlay 
A.rchipeillgoclimbs the loftiesttrecs by the aid oC exqnisitelycon­
structed hooks clu~tcred around tbe ends of the brancbcs, and thie 
oontrivanC(',nodouht,isoftbehigbcstscrvicetotbeplantibntaswe 
see noorly similar hooks on many tl"OOll which are not climbers., and 
whicb,asthere is reason to belie"\"efrom the distribution of tbethom­
bearing species in Africa and South America, serve as a defence 
against browsing quadrupedsl,so the spikes on t he palm may at 
firstbave been developed for tbisobjcct,nndsubsequclltlybave bcen 
impro,-cd and taken advantage of by tho plnnt,as it underwent 
further modifieation and becnmo nc1imbcr. 'I'he naked skin on tbo 
hend oCa vulturo is generally oonsidcrod as l\ direct adaptation for 
wallowing: in putridity; and so it may be, or it mny pos.,ibly be 
due to the direct action of putrid matter i but we should be ,·ery 
eautiousindrawinganysuchinferonce,whenwo see that the skin 
on tbo bood of tbe clean-feroing male 'l'urkeyislikewisenaked. 
'Ine sutnres in the skulls of young mammals hnve been advanced as 
a beautiful adnptation Cor aiding parturition, and no doub~ they 
facilitate, or may be indispensable Cor this act; hut as sutures 
occur in tho skulls of young birds nndroptilell,which ha"\"e only to 
C.\iCfLPO from a. broken egg, W(l may infer that t his structure haa 
ariscn from tho laws of growth, and hlUl bccn taken ndvantageofi ll 
the parturition of the higbcranirna\s 

We nre profouudly ignorant of the cau.sc of each slight variation 
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~~~f.~~~~t~ 
dilferentoonstitutions would succeed best under different climate 
With cattle susceptibility to tbeattacka of flies is correlated with 

:~o~r ~:; t~:~~~bi:y t~Ousbc s!~~::: ;:; ~~~ta:tr~:n~/ :t~r:i 
~Iection. Some observers arc con\·inced that n. damp climate 
affccts the growth of the hair, and that with the hair thehoms aro 
comlatcd. Mountain breeds always differ from lowland broods j 
andamoun1ainouscountrywould probably affect the hind lim" 
from exercising them more, and possibly e'·en the fonn of the 
pelvis; and then by the law of homologous variation,the front 
limbs and the head would probablybc affected. The shape, nlso, 
ofthopelvisroightnffoctbYllressurethesha}leofcertainpnrtsof 
tho young in the womb. TheiaborioUB breathing necessary in 
hi~h regions tendJoC,as we ha¥e good reason to believe, to increase 
tho size of the chestj and again correlation would come into play. 
'fheeffoctsoflc>:I(;Cnoo e:r.ereise together with ahundant food on the 
wholo organisation is J1robablystill more important ; and this, 11.8 

n. ,·on Nathusiua hILI lately shown in his excellcnt Treatisc,is 
apparently one chief cause of the great modification which tho 
Ilt(Xlllsofswinehavoundergone. Butwearefarlooignornnttospccu­
lateon therelativo importanceoftheBCveralknownandunknown 
eall~ofvariation;andlha\'"emadethescremarksonlytoBhow 
tliat,If we are unabJeto aetOnnt for the characteri8tic differences 
of o~r several dom66tic breeds, which nevertheless are generally 

gg:~f§::i.~:~;::~~;~J~~;;~'~~~:~:~~i~:~~: 
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IIII 
time beautiful, so that they maybe e~llyobse.rved bymsccts. I 
havc como to thil concJusion from finding itnn mvariablerule lhat 
.... htnafiolrctilfcrtili'OO by the wind it ne\'erhM agaily-ooloured 
corolin. Several plant. habitually produce two kinds of flo ..... ers; 
!}ne kiml open nnd colouml so as to nttrnct insects; tho other 
cIOlCd,notcoioured,de6Iitutoofncct3r, nndllc\'crvisited byin.seets. 
Jlcnoowomaycollcludethat,ifinsccts]ll\dnotbcendeveiopedontlle 
faco of the enrtb,our plantiwould not llavcbcendccked with benu­
tifnl flowers,bntwouid have prodnced only such poor flowel'8a.8 we 
ICe on our fir,OAk,nutandMh Irces, OD gras&CII,spinach,docka, and 
nettlea, which aroall fertiliscd through the agency of the wind. A 
limilnrline of argument holds good with fruits; that a ripo stmw­
berryorchcrryisasplea.singtothecyeastothcralato,-thatthe 
~nily-coloured fruit of the spindle-wood tree and the scarlet berries 
of the holty aro beautiful objccts,-will be admitkd by everyone. 
llutthis bell.utysclves merelya.sa guide to birds and beasts, in 
ord('rthat the fruit may be devoured and thc manured sccJsdis­
ICminaloo: Iinf~rthatthis is the case from having as yet found 
noexception 10 the rule that seeds are alwaysthusdisseminatOO. 
whcu embcdded within 1\ fruit or any kind (that is withinaflethy 

#'§t~~~i~i~f~ 
dredl'\l t~rougb sexual Idediou, that is, by the more beautiful 

tg~~~m~;;~·]~,~~~,J;i~f[.~;~;;t~;~~ 
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:::;t~lyn~:~~;i~:f~:~;:~i~~~r~~~o~~~~~~~l :~l,:io; 
havin .... bctlll transmitted to both sexes, Instead of to the mal~ 

:~;f~,~:~=:~:~~:Ul~:'~~:~:~:I~:;~;~o~?~:: 

~~s~~~7:f~:~~~~}i~~~~~~~~::~~~~ 
IIYIlt.cmin ca.chspe<:ies. 

Natural selection ennnot. possibly produce nny modification in 

~:E;~£:~:~~:~~:::~~: ;~:'!i~t~u~:'~h~i:~ 
nnd docs often produce struclures for the ducct. injury o(other 
nnimals, as we see in the fang of the adder, and in the ovipositor 
of the ichneumon, bywhicb its cggft are deposited in the living 
bodicsofotherinscct8. If it. could bcrro¥oo tbat.any part. of 
the structure of anyone species had been formed for the exclusive 
goo'\ of another species, it. would annihi late my theory, for such 
oouldnothavo bcenproducedthrougbnaturalselection. Although 
maoystatementsmRybcfound inworksolluatural historytothiR 
elfect.,I cannot find even onowbich BOOms to me of BOY weight. 
It is ndmitted that. the rattlesnake h:l8 n poison-fang for its own 
defence, and for the destruction of ita prey; but some authors 
suppow that at the same timcit is furnishod witb a rattle ror its own 
:njury, namely, 10 warn ita prey. I would almost a.s soon belie"c 
tllatthccat curls tho end of its tail when prepnring 10 spring,in 
order to warn the doomed mOUM. It is n much morc probable 
viewthatthemltlcsnakellscsitsrnttle,thocobm cxp.lnds itsrrill, 
nnll the puff-adder swellswhibt hissing BO loudlyandhnrshly, in 
order to al:um the many birds Bnd beasts which are known to 
nUacke¥en the mOllt "enomous sJX!Cics. 8nakcs acton thell\mo 
principle which makes the hen ruffioher fentllers and expanu her 
wingawhen a dog: approaches hercbickens; but I have notllpat:e 
here to enlarge on the many ways by which animals endeavour to 
rrighten awaytheircncmics. 

m::\~~ri~~~~i:n '~I!c::~et t~r:~~e~~n:' ~;n!t~~;i ~~~~;:~ 
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DCtH solely by and for the good of each. No ~rgan ~n be form~, 
all Paley has remarked, for tbe pu~ of causing pa.m or for doms 
an injury to its possessor. If a f:urbalancebe struck betwecnthc 
good and evil caused by ea.ch p.'lrl,ench will be found.on the whole 

;~~~~;3:~~:!:I~;:::~:~~?t~~;~~ 
Natural selection tends oolyto make each organic being as 

~~~~:i:~~::~!~i§:r;:~;ii:~~:~:::~~;~:~:,r ;~T~: 
endemic produclionsof New ZeAland,for inatance,aro perfect one 
.compLredwith another; hut tbeyaro now rnpidly yielding before 
the oovaocioglegions of plani.s I1ndanimais introduced from Europt'. 
Natural sclectionwill not produce absoluto perfection, nOr do we 
.nlways meet, as far as we enn judge, with this high standard under 
nature. Thecorrectionfortheabcrrationofliglltis5aidby!'liiller 
IlottobcperfecteveninthatmostperCectorgnn,the human eye. 
Helmholtz, whose jndgment no ana will dispute, after describing 
in the strougest terms the wonderful powers of the human oye, 
.adds these remarkablo words : "That which wo have discovered 
inthewnyofinaxactnessandimpcrfcction iothe optical mnchine 
nnd in thoiml1geon ilie retina, is as nothing in comparison with the 
incongruilieswhichwe hnYejtlstcomescrQSB in the domninoftho 
scnso.tions. One migilt say that nature has taken delight in nccu­
mulatingoontmdictionsinordcrtoremoveall foundation from the 
thooryofapre-existingharmonybctwcenthaextemnlandintemal 
worlds." If our renson leads us to admire with enthusiaslO a 
mullitudeofinimitnblecontrivanccs in nature, this B.1.me reason 
t"llsus, tllough we may casily err on both sides, tha~ 60me other 
oontrh'ancesarc lcsspcrfcct. Can we consider tbo sting of tho bee 

~n~~f~t, W~~:~'D~h:~n~ :h~\:k::y sc~~~~~ ae:~l~~~~ 
Incvllablymuses tbe death of the insect by karing out it3 viscern? 
Ifw~ look at the sting of the bee, as having existcd in a remote 

~4~~~~~~ 
K 2 
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~~:~l {~~fi~:!~~b;r:~~~:\~t~:;~~~l ;~l~~i~~:::I~~~~t t~~~ 

:;;~tJ~::E;:i;~:.~:r::~!:~~~~,;~~~:::t~:2~~:i~i~ 
for nny otber purpose, and wblch arc ultlmately~lnugbt(!red by 
their industrious and sterilo sisters? It maybedillicult, but. we 

~~~~~l :rg:~~~tot~~t:;~e i;~~;t~\;~ct~~~:r ~~l~;;tc~::::~ 
astheyarcbom,ortopcrishhcrsclfl.ntllf.~comoo.t; forundoubtcdly 
this is for the good of tho commumty; nnd maternal lo.vo or ma­
tcrnnlbatrcd, though the lattcrfortuuntelyis ~ostrnro,is nUthe 
&Ilmetotheinoxorableprincipleofnat.uralselectLon. Ifweadmirl.l 
thesc\'eral ingenioUll contrivnnces, by which orchids snd many other 
plants are fertilised through insect ngency, can we consider as 
equnllypcrfcct the elaboration ofdenseelouds o{poUen byonr 
fir-1rocs,sothata few granules mayoowaftcd by chance on to thu 
ovules? 

Summary: the Law oj Unily if Type alld 0/ ti,e Clmditionl of 
Existenu embraced by the Thwry 0/ Natural &lecUon. 

We have in this cbapterdiscu.ssedsoOlo of the difficulticsand 
objections which mny be urgcdagainst tho theory. Manyoftbem 
aroscriousj but I think lhntin the discussiou ligbt basbcen tbrown 
Oil several facts, which on thebcliefof independent actS of crention 
aro utlRrlyobscllfe. 'Vehavo seen thnt species at anyonoptfiod 
are not indefinitely variable, and sre not linked together by 80 

multitude of intermedio.te gradations, pru-tlybccnusethoproccssof 
natumlselectionisalwaysveryslow,andatanyonelimeactsonly 
on a few forms; and partly because the very process of nlltnral 
Rclection impliesthccontinuo.l supplanting and extinction of pre­
ceding and intermediate gradations. Closely allied specirs, now 
living ona continuousllrea, must often have been formcd wbellthe 
area was not continuous, and whon the oonditioosof liro did not 
insensibly graduate away from oue part to lWother. When two 
varietiosare formed in two districts or acolltinnous arm, an inter­
mediate variety will often be fonned,fiitedfor an intermediato 

~~::Iiy b::is~~: l=nsnu:S~cd;b!~O :~:r:~i~:rm:ar!~~rc~vi;! 
connects ; conscqucnt~y lhe ~wo latter, during the course of further 

~:'~E~::;;;:7~~:~;£:~:;~;;E~:!:'~:;',~ii:~~l:,~~ 
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i~~!~~~~~~~i::;~~rJJtlf~:~~~:~1~F.~ 
with webbcd feet, ground wood peekers, diving thrushcs, nnd petrelli 
\vith thclmuitllof auks. 

Ila~~t\:~\~~~:li~~ ~~t~~ ~:~iO~ i::;:~g~~ ::es~~e:O:~~ 
~~~,ia~;~~'\~h:o:;I:!it;,Y ~T~;,!i ';:r ~~O\~:O~~~~e~r~~d~! 
cll:lolll;!:ing oonditioDS of life, thero is no logical impossibility in the 
ftCtjllir<:mentor"ny concch'ablcdegroe of perfeclion through natural 
);election. 111 the ca.8C8 ill which we koowof no intermediate or 
traulIitionalllatel,WC Iliouid be atremdycautious in coucluding 
thntnonecnuhaveexisted,fortllC met.'\morIJboses of mnnyorgaua 
slIOW what wonderful ebanges in funct ion nrc at least possible. For 
ill.stance,alwimbladderha..sappnrentlyhccn converted into an air­
bre:\thinglung. Thcltl.1neorganbnving performoosimultanoously 
" cry different functionB,and then having been ill pnrtor inwholo 
s~cialised for one functioD; aud two distinct organs b9.\·ing per­
funncdntthC6ame lime the I!I\me funclion,the one having be<>n 
IlI:rfl'Cted whilstnided by the other,must often ha\'e largclyfacili­
takutrnllsitionB. 

We ha,·c ICCn that in two beings widely remote from each other 
in the natural scale, ot'j..,"nos lICrving for the s,,\mc purpose and in 
~xt<:rual appearance clOllClysimilar may hnvc hccn I'lCpornteir:nnd 
m1ltpcndentlyformed; but whtn such orgausarocloeelyexammcd, 
('lIIII:OIialdifferencasin their structure ca.nalmostalwnys00 deteetcd; 

~~{~~~~:r~~,;~~:~iA~~i~~ii~;f~::~~~:l:::~: 
~2~E~:~:l~,:!;~~f:~:~:~:'n:~::'~::~~1::~;~;:;'~ 
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cations arc llrobably tho direct result of tho laws of yari~tion or of 
growtb,indepcndentlyof any good having been thusgamcd. nut 
m.cn such structures have often, as we may feel assured, been 

~~12f§\~~~ 
selection. 

Natural selection c:.l,n produco nothing in one species for the 

;;~'~~h~~~£~:?:::n!:~!~~~[~~~:~:,~~;:'7~~~: 
s.l,me time useful to the possessor. In ca.chweU-stockcd country 
Mtural selection ncta through the competition of the inhabitants .. 
nud consequently leads to success in the battle for life, only in 
aecordn.ncewith the standard of that pnrticular country. Hence 
the inhabitants of one country. generally the smaller one, often 
yicld to theinilabitants of another and gcncrallythe iargerconntry . 
For in the larger conntrythcrewill have existed more individuals. 
and more diversified forms, and tho competition will have been 
:.cvcrer,audthustheslnudardofperfeclionwillh:wcboonrendered 
higher. Natural selection will not neoeassrily lead to absolut& 
perfection; nor,nsfarnswecanjudgebyourlimited!acultics,can 
:lbsolutoper!cction beeverywheroprcdicated. 

On the theory of natural sclectiou we can clcnrlyunderstand th& 
fulLmenning of that old canon in nnlur,11 history,"Natum non 
facit sa.ltum." 'lois canon, if we look to the present inhabitants 
alone of tho world, is not strictly correct; but if we include all 
those of past times, whether known or unknown, it mnst on thill­
thcory be strictly tme. 

ltisgenerollyncknowledged that all organic beings have been. 
formed on two great laws-Unity of 'J'ypc. !lnd the Conditions of 
Existence. By unity of type is menut that fundamental agreement 
iustrncturewhichwescoinorganicbcings of the &'l.me cllLSS,and 
which isquilc independent of their hahits of lifo. Onmytboory. 
unity of type is explained by nnity o! descent. 'l'hce:xpressionof 
('omlitions of existence, 80 often insisted on by tho illustriou& 
Cuvier,isfullyembmced bytheprincipleo!nnturolseleetion. }'or 
Ilaturalselectionactsbycither nowada.pting the varying pnrts of 
each being to its orgnnic and inorganic conditions of life; or by 
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Summary. 

hlH"ingadaptedtbcmduringpast periods oftirn(l: tho ada!t.'LtioIl8 
beingaidedinmanycasesbythoinereasoduS(l or disuse of parts, 
being affected by tbe direct action of tho exwrnal conditiollS of 
lifl',and lIubjected in all cases to the 8Overollaws of growth and 
,·arintion. lienel',in fnct, the Inw of tho Conditions of Existcnce is 
the higher law; as it includl'8,through the inheritance offonner 
,·ariationsandadaptatiolls, that of Unity of 'Type. 
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CHAPTER VII. 

J,hscr:LL"':-;Y.oUS OIlJ£CTIO~S TO TRE 'I'UEon\" OF NATun • .\,f, 

SE!.ECTIOS. 

] WILL devote this ch:lptcr to the consideration of various mis-­
ccllanoousobjectionswhichha\'ebcenadnmccdagainst my views, 
:\8 somll of theprcviousdiscussions mlly thus oomadec1earcf; but 
it would be useless to discuss IIIl of them, Il5 many have been m!\de 
by writers who have not taken tho trouble to understand the 
subject. 'l'huso.distinguisbcdGermannaturnlisthasasscrtcdthat 
the weakest partoC my thooryis, that I cOllsidcr all organic beings 
asimpcrfc<:t: whnt I have really s.'lid is,thntall "renot as perfect 
3S they migbt have bcen inrc!ation tothcircollditions; aDd this is 
IIhowntobethoCiUlCbYlIOmanynath'c{ormsin many quarters of 
theworldbavingyicldcd tbeirplace8tointrudin~ foreigners, Nor 
elm organic beings, (!\'cn if they wcre at. any onc time pcrCoctly 
ndapted to thcir conditions of lire, hI lYe remained so,when their 
conditions chnnged,ulllcSil theythelUsc!vcs Iikcwisechnnged; and 
110 one will dispute thnt the physicnl conditiOllsof each country, as 
well ns the numbers alld kincls of its inhabitants,bave undcrgone 
mnoymurotiolls, 

ac!:;~Ctl~:: 1:n~!!i!;s;:t:O~;':::d~n~~,;r;::llo~[:~!~,el:~~:~ 

:'~::~:~~;~,:;;:\~~~:~~K~:,'~;~~~;'~~~I;a~:F~~;l~::; 
v1nnt or one of the lowcrallima!s miglltrangeintoacoldclimate 
nod perish thcre c,'cry winter; nod yet, owing to adVllntagC5 
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~~~; :~~~g~t~~~v~~ect~~.' :~r;~~; f:o~~;:~r h~~ =nt~~ 

~~~T~~:~?~~~~~~~1g~~~~:I;;~~]~~;i~~~:f: 
gencrnl activity. And these conditions ~lave, it is probable, been 

;;mr~~!~,~~B5~i~:~~~i1;~:~;~t~~~~:~;t~:f 
of the world. Dut, All Mr. G. H. Lewes hall remarked, this line of 
argumcntl'rovcstoomueh,for the ancient domcsticrnces figured 
on tho EKYptian monuments, or embalmed, are closely similar or 
(:ven idcntical with thosc now livingj yet all natumlists adm:t that 
such rncellha.vo been produced throu~h the modification of their 
ori~inal typc~. 'Jhe many animals which hn.\'o remained unchanged 
sineothocommcncementoftheglncialperiod,wouldhavo been nn 
incomparably stronger easc, for these have been exposed to grent 
changcsofclim.'l,toandhavemigratcdovergreatdistancesjwhereas, 
in EgoYllt, during tho Jast scl'erni thousand years. tho conditions of 
Iifc,&JI far as wo know,haYo remained nbsolutclYlinifonn. 'fho 
(,IC~ of littlo or no modification ha"ing been effected sinee tile 
t.:lacial}l('rivJ. would hal'o boPn of some al'ailagainst those who 
lxllicvo in au innate and ncccssarylaw ofdevclopment, but is 
l"'wcrlc,'.'\n~aiustlhedoctriDoof Datuml selection or the sun·h"ar 
vf th,' lit«'I't, which implies that wIlen \·arin.tions or indi,'idual 

~~~::~\;~~ ~!ltn.th~~~~~i~ n:~~7edh~~fvnUl~~C;~r~:ia::C:\"~~~b~ 
Cln::Ull1stnDc.:~. • 

~~~~~::~;:;£.;;:;::~:i~ ~;::i::~::~ t;~~i~:~~~:i 
If b.:t~I\a.vo becomo fitted for slightly different habits of lifo or 

~1~~i{~~~ 
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~~F:::~~~~:::r.~~:t:f:~:~F~~:::~:d~:'~:~~;::~S::~~;; 
But there iii uo nccessityfor supposing that ail the parts of ally 

E~\~~;~~~¥li~{l~~{~:~~~I~~:I~ 
limultanoouslydevclopcd. 'l'heoostanswcr,howc"cr, tothoaoo\"& 
oiljt'Ction is afforded by those domestic mccs which have been 
mooified,chielly through llll\n's power of selection, for some special 
purpose. Looknt thernce and drny horse, or at tho greyhoun<l 
and mastiff. Their wholo fmmes and evell their mental characteristics 
have been modifioo; but if we could trace each stcpin the history 
of their transfunnntion,-and tho latter steps c:m be tmccd,-wo 
IIhou.ld notseo great nnd simultaneous changes, but first"one part 
and then another slightly modified and impro,·oo. Even whcll 
selection has been applied by man to some one charn('Wr alone, 
-of which ourcnttivatcd plants offer the bcstinstances,-itwiU 
invariably be found tbatalthough tbis one part,whether it be tllB' 
flower, fruit, or leaves, has been greatly changed, almost all the 
other parts hll.vo been sligbtlymodified. 'l"hismay be attributetl 
partly to theprinciplcof correlatedgrowth,alld pnrtlyto so-cnllcd 
spontaneousvuriation. 

A much more serious objection has been urged by BrOlUl, and 
recently by Broca, namely, that manychamcters appear to be o{lIo. 

scrvice whatever to their possessol'1l,and thcreforecannothavebeell 
influenccdthroughnaturol selection. Bronn adduces thelenglhof 
the ears and tails in thedilTcrentspecies o{harclland mice,-the 
complex folds of enamel in the teeth of many animals, and a 
multitude of analogous CfLSCS. Withrcspecttoplants,thissubjoct 
has been di8Cussed by NageliinanaJlUimble essay. lleadmitstbat 
naturnlselectiouh3ll effectcd mueh,buthc illSislS that tile families 
of pJn.nts differchi~llyfromCllChoUlerinmorphological clmractcrs, 
which appear to be quite unimportallt for tho welfare of tho spcciOB. 

!~~ c~=;;f~t ~~:T:;n~~n~~ i~nen~~i~~:nt~;o t:;;:~~~:r:~;~: 
cdlsin tho tissnes, and of tho leaves on tbeaxis, as CfLSCS in wllich 
ll.'ltural sclection could not havo actcd, 'l'othescmaybe added 
the numerical divisions in the parts of tho flower, tho position 
of the o\'ules, the shapc of the seed,when not of any uso for db­
tiClllination,&c. 

Darwin Online: By permission of the Trustees of the Natural History Museum 
(London) 



Theory of Natural Selectioll. 17 1 

Iitilii 
~:c;h:n!:~~ti:::i!~~~~ta~:~s a v~~~~o~~~~~h ~~~ n~:~~ 
yatiations,l!Ucb as the appearance ora mOS&-l'08e on a COmmc.ll 
l'OIIC,ororaDcdarineonapeacb-trec,offcrgoo<iinstancesofspon­
wneollllYflrintions; bl1t.tll'cnin tbesccascs,if we bear in minll thO' 
power of a. minute drop of poison inproducingcompiexgalls,wo­
ought no' tofccL too sure that the above variations arc not tile 
cffcdofaomeiceai change in the nature of the.snp,due to some 
changeintbeconditions. There must be some eflicicnt cause for 
each slight individUAl difference, liS well as for moro strongly 
marked variations which occasionally arise; and if the unknown 
C .. 'UIIe were to net pcnistently, it is almost certnin thnt aU thO' 
iudivitluals of the spccies would 00 similnrly modifiod. 

lntheea.rlierooitionsofthisworklunder-rotcd,asitnowsecms 
llrobllblc, the frequency nnd import.,nce of modifications due to 
spontanoousvariability. But it iii impossible to attribute to Ihis 
cau80 the innumerable atructures which aro 80 well adapted to the 
habilloflifeo{cachlpccies. I can no more believe in this, thar 
that the well-adaptoo form of a I1Ul(l·horso or grcyhounu, which 
beforo the llrincipieoflK:iection by mauwas well understood,ex:cit.cd 
::;~~~urprise in thu minds of the oldcr Ill\turotists, can thus be 

~~~~ 
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!~eO~~~~::i~:e~fl t~:!o::~~nm~~~~ ~~;;~~oi~~nS:~~~~ 

f.~§~,~~1:~~~~~:~~:l~:;ff~;!.:~f{~~:i;f ~~~1~ 
~.i~~~~:~;::~~~;~~::::';;~~~SO:O:~:~~t:;~~'I~;m~~ 
thnt. tho floweI1!oforchids I'rcscut.a. multJtudeofcunous structures, 

~l;';' ~~;';:~~~~~~:'rl:~~~::\~~'t~;~;J!:io;~r~~ 
IIpeciesthroughtheaidofinsocllI.andhnveprobablybcengained 
thrott~hn3turalscloclion. NO<.oncuntillatclywouldhavcimagined 
that in dimorphic and trimorphic plants thedilTerent. lengths of the 
stamensnndpistilll,and their arrnngcment. could have bocn of any 
scrvice, bllt now we kllowthilltobcthcca.sc. 

11lccrtainwholc group!! of plants thll ovulcii siandcrect,nndin 
others they nre suspe:ndoo; nndwithin the l>ameovarium of80rne 
few lllRllts, onc ovulcboldiilhoformcrnndaSCCOlldOl'ulethelaUer 
position. 'l'hese positions seem at first. purely morphological, or 
uf 110 pbysiologicalsignification; but Dr. Uookcr informs me that 
within the B.-Ulle ovarium, the upper ovules alone in some CMCS., 

aud ill other cases the lower orn.!s alone Are fertili81"ll; and ho 
tillggc~ts that this probablydcpcnds on tho direction in which thc 
pollen-tubes enter the o\·arium. IfllO,tbeposition ofthcovul('!!, 
cvcnwhcll one is erect and tho other 8uspcndoo within tbc sarno 
ovarium, would follow from thc selectiollof any slight deviations in 
positiollwhichfa\'ouredthcirfertilisntioD,nndthe production oflKw. 

Scvernlplantsbclongingtodigliuctordershabiluallyproduco 

=~:;~l!::::\:~~~~~ O~?h:JC~w~f kt~~r:;~:~e~r:~~~i!~ 

~~~~~~~~ 
E::~~:~\:t;~"i:~~~:"!I;;~~'i.::'i::~7t:~~~~~:;::~:~ 
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~~~~§~~~ 
:~:.:~ s=~:~-hti~lt.'::/:;:~:e ~~ t~~l~~~~h:;e ~~i:~~: 

~i[~~~[~i:~~ 
IUI)(!rfluous, yet hnrdly auy of the abo\'especiaJ modifications call 
IIM'C Lo.:enthUlldeltnnined,butmusthavcfollowodfrom the laws of 
growth,including the functional inllctivity of !lQrts, during tho pro­
grCllllofthe reduction of the pollen and the closuro of tbo flowers. 

Itis 8OIlecessarytoapprcciate thoimportnnt effects of tholnws 
of growth, that I will give some additional CI\8C8 oCanother kind, 
namely of dilferenCCII in tho same part or of1!an, due to differences 
in rclath'e position on the same plant. In the Spanish chcstnul~ 
lndin certain fir.trccs, the anglcs ofdivergenoo of the leaves differ, 
acoordingtoSchacllt,iuthonearlyhorizont.'11 and inthouprigllt 
branches. III tho commonruoand som') otbcrplants, one flower, 
u~ually tnecentral or tcrminal one, opens first, and has five scp.'lls 
{l1\I.\pctnls,andfivedivisiens tothoovarium; whilst all the other 
flowers on the plant are tctramerous, In the llritishAdoxa tho 
nppennost flower generally hns two calyx·lobes with the other 
or,.:aD.l Ictramerous, whilst the suITOundingflowers gcncrallyhll\'e 
tlll'eO cnlyx-lobes with the other organs pentamerous. In many 
Ulmpositle and Umbelliferal (and in some other plants) the circum­
ff:t'ntialflowcrshavethcircoroUa.smuchmorode\·elopootlumthoso 
ofthecentrcj and this sccma often connootod with the llbortion oftll(). 

::~'r~~~ti~~e o:h~~es I~riS ~or:f c~~~ou~r~~~;f:::;u:~d rc!:! 
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In numeron8 other cascs we find modifications of structure, which 
;are considered by botanists to b6 generally of a highly imJXlrt­
nnt nature, affecting only some of tho flowers on the same plant, 
or occumngon distinct. plll.ots,whicbgrowciosetogctherundertho 
s.'lmc conditions. As these variations seem oCno special use to 
the plants, theyca.nnot havebcen infiucnccd by natuml selootion. 
Oftbeir cause we arc quite ignorant; we cannot c,'cn attribute 
them, as in tho last class oreases,to aoyproximate agency,Buch 
l\..~ relative position. I will gi\'c only a few instanc:cs. It iJJ 10 

c:ommonto observoon the same plnnt, flowers indiffercntlytetra· 
merous,pentamerouB,&c.,that 1 need not givo examples; but as 
numerical variations lifO oompnmtil'cly rare when the parl.8 are 
fow, I may mention tll(~t. according to De Candolle, the flowers of 
l'npnvcr bmctealum offer either two sepals with four petals (which 
is the common type with poppies), or three sepals with six petals. 
'l'he manner in which the petals arc folded in the bud ill in most 
groups a very constant morphological character; but Profeuor Asa 
Gray states that with some species or Mimulus, the rest.ivation il 
almost as frequently that of the Uhinanthidcre as of thE\Antirrhi-

ii::':~:7~::~:;~=ti:':.~~;~'o~;~~~~o:U~~:g:~:~ 
flowers may be found on the snIDe plant, and even in the Morne 
panicle, with either one or two OWl.ries. In Belianthemum the 
c.apsu1chasbeendeecribedasunilocularor3-locu!nr;andin 
H. muta.bile ... Une lame, plw 014 moim largt, a'~tcnd entre 10 
peric.arpe et \0 pla.centa." In the flowers of Saponaria officinalis, 
Dr. Mastershasobsen'cd instances of both marginal and freccentroJ. 
pin.centation. Lastly, St.llilairld found towards the !Outhcm ex­
treme of tho ronge of Gomphia olcreformis two forms which he did 
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~~~~~~~ 
§f@~~~~~ 
aclv~ of whatcver importanoo they may gencmlly be to U8 for 
(Jur cl:1l8ifica.tions. 'l'he acquisition of 0. uselCSII part can hardly 
UcSRid tomisc an orga.nism in tllenatumJ scale; and in thc casc 
vfthcimperfL'Ct, closed flowers above dCBCribcd, if any ncwprin­
ciplohllStobciuvoked,itmustoooncofrctrogrcssiollmthcrthnn 
ofl'l'O',.;rcssioll; nndsoitmustbcwithmnnypnrasiticanddcgrnded 
animals. We nrc ignornnt of thcexciting cause of thcabo\'c 
~jX'Cified modifications; but if the unknown cause were to act 
alUl(ll;tulliformly fora length of time, we may infer tbat thercsult 
woulJhealmostunifonn; and in this case ail the individuaisoftlle 
f.lp!'CieaWQuld hemodifil-d in the aame manner. 

Fromthcfactoftbcabo\'echaractcrshcingunimportant for thc 
welfaro of the species, any slight variations whicb occurred in them 
wouhl not hn\'cbccnaccumulatcd and Q.ugmented through natuml 
Slice.tion. A Iit~ucturc whirh has been developed through long­
contmuN selectwn, wben it ceascs to be of service to a spwics, 

11'-
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~~J~~~ 
duals, but. not through naturnl sclcetlonj forasthesemorphologu:'nl 
characwrsdo not nlTect the wclfaro of the spccics, any siight uevill­
tions in them could not have 'been gOl'ernoo or:lccmnulatedthroup:h 

:~:J~t!~r~~~~£7'2 :~~~,r'::~:i0r~~;~ ~:;:i:;,~;~ 
after see when we treat oCthe genetic llrinciple of eia.s:;ifieation, 
lhi!! is by nomcans 80 l'aJ'l\do:xicai lUI it may at first appear. 

Although wc havo no good evidence of the e:xistence in orgnnic 
beings of an innate tendency towards progressive deveiopment,yet 
thisncccssarilyfollows, as I have attempted to show in the fourth 
chapter, through the continued action ofnatumi selection. Fortho 
best definitiou which has Cl'er been giyen of a high standard of 
orgllnisation, is thedegroo to which tbe parts luwcbeen spccialised 
ordilTerentiatoo; IIndnaturalsclectiontendstowardsthisentl,inas­
much as the partaarethus cnabied10 performtheirfunctiolls moru 
efficiently. 

A distinguished zoologist, Mr. 8t. Georgo Mil'art, Ims recently 
collected all tho objections which hayo oyer been advanced by 
myselCandothcrs against the theoryofnaturnl seiection, as pro­
pounded by:JHr. Wallacetlolldmyself,andhasillustrntedtbemwitl. 
admimble art and force. 'Vhen thus marshalled, they make a 
Cormidable:t.rraYj and 1\9 it forrns no part of Mr. b1ivart's plall to 
give the various facts o.nd considerntious opposcd to his conclusions, 
nosiightclTortofreasonnnd memory is left to the reader, who may 
wish to weigh thecvidenco tln both sides. Whendiscussingspecinl 
efUleH,Mr. Mivart pasBCS over the effects of the incrcased use and 

~=:~!:~~v:~:~lai:e ;~w.afr:r:~;;~a~nn~e:o:m:~::i:: 
atgrcaler lengththall,aslbelicve,anyotherwriter. lie likewise 
often as.iumes that 1 attribute nothing tovariatioll,indepelldently 
of n!\tuml seiection,whereas in the work just referred to I han,. 
r.ollected a greater number ofweH-estn.blished cases than enll be 
found in any other work known to mo, My judgment may not be 
trustworthy, but after reading witb care Mr. Mivllrt's book,and 
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~~~~ 
~n~:~e:~: ~:~~:~i~u~~:~f :r~~n!es ~~Vn~!:l~;'ir~vj1;:~~ 
flCiecling th()!;6 which are the most illulitrative, as want of 8p1lOO 
l,re,.enu me from considering all. 

'The giratfe.hyitliloftystaturt',much elongated neck,fore-Iegs. 
}lcad and tongue, has its whole frame beautifully adapted (or 
hroll'singonthchigherbrnnch('lJoftrces.ltcanthu8obtain(ood 
heyond the rl'ach of the other Ungulnta or hoofcd nnimnlsinhabiting 
thc same countryj nnd this must bc a great advanh.ge to it during 
.1('8rths. The ?\iata cattle in S. America show U8 how smnll a 
ditfcrcnce in structuro may make, during such pcriods,a grcntdiffer­
cnce in l,reacrving an animal's life. Thesccattlecanbrowsea8wcll 
:\B otbert on grass,but from theprojcetion of tho lower jaw they 
C::lllnot,during tbe often r('currentdrought8, browse on the twigs 
of trt'C8, roeds, &c., to which food tbe common cattle and horsC/! 
.t\rotb~ndrivenj BO thnt at thesc times tile Nintas pcrisb,ifnot fcd • 
by thtir owners. Before coming to Mr. Mivnrt's objections, it may 
be 'l\"ell to explain onoosgain bow natural lIClection will act in all 
ordinary cascs.. Man haa modified some of his animals., without 
uece8llarilyhaviDgat~ndcdtospecialpointsor8tructure,bysimply 
)'relCl'\'ingandbrceding from tbe flootest individunls,as with the 
rnoo.llOrllC and groyhound,or as with thel(ame-rock, by breeding 

?[~:~~:~iE:;:~ill~~;t~{~~~~~~~1~~~~ 
~t~%~~~~f~;i'~:~;~~~~~~~:~~~E~ 

Darwin Online: By permission of the Trustees of the Natural History Museum (Lol1dQn"----_____ _ 



178 JJliscdlalleous Objl'cliolls 10 Ilu CII4('. YIC 

~!~!~1~~~~:~~ 
r;§~:i~:I;~:'~~~;:~~~f[~~~:i~Et1~~2~i 
with what I have called unconscious !!Clcction by man, combined no. 
(loubt in a m06t important manner witb tbe inherited effects of the 
increased use of parta, it ~ms to me almost certain that an ordinary 
hoofed quadruped might bc convertcd into a giraffe. 

'1'0 this conclusion Mr. Mivart brings forward two objections. 
One is thatthc increascd size of the bxl.ywould obviouslyrequiro 
an increased supplyoffood,and he consideI1l it as"veryproblemati. 
cal wheth(>J tbedisadvantages tbence arising would not, in times or 
scarcity, more than counterbalance the alhantages." But uthe 
giraffe does actually exist in large numOOI1l in S,Africa, llnd a.i 

some or the largesto.ntelopes in tho world,tallcr than an ox, abound 
there, why should wodoubt that, as far assize is concerned, inter' 
mediate gradations could formerly havo existcd there, subjected liS 

1l0Wto sc\·cred(lflrths. Assuredly tbebeing able to rench,at each 
t;tageofincrenscdsize,tonsupplyoffood,leftuntoucbedbytile 
other hoorcd quadrupeds or thecountry,would have been of some 
Alh-antage to tho nascont giraffe. Nor wustwe onrlook thefael, 

~:!~n:t;:: e:~~~t~;U!~e ~~:n ~s a~l~~!~ntl~~~:~~:~~~~t ~~~ 

~::::~;~:~:J:~~::l~::~:~:~:;~:~!tr£~ c:!~:.;,~:~:~: 
giraffe. 'Ihis animal n!so uscs ib long neck as a means orolJ'enCtl 

Ej;';~It~;~?;:ItgfJ~!'i~i~~:~;t~~~~~;:: 
sclectJonoooopotent,audlfhlgb brow8ing be so great an ndvan­
tage, why has not nlly other hoofed qull(\ruped acquiredn longncck 

:~e~:r~:!:~~~S:~:~::h~~a~e, ~r~'a~i:. :::;rh~eg:~ ::; 
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necks? In every district lOme one kim} of animal will almost 
certainlybeablotobrowsehigberthantheotheI'll; and it isnim08t 
eqnallyeertain that.thia one kind alone could hnve ita neck 
eiongatedforthispurpose,throughnaturnillCiectionandtboeffoct!l 
ofincreaseduliC. JnS. Africat}locompetition for browsing on the 
higher branches of tho acacia~ and other trees must be between 
girnffo and giraffe, and not with tho otber ungulatc animais. 

Why, in other qunrteI'll ofthoworld,variousanimalsooionging 
to this same order have not acquired either an elongated neck 
or a probcM;cis, cannot. be distinctly answered; but it is as un· 
reasonable to expect a distinct answer to such a qucstion, as 
why somo c\'ent in the hiswryo{ mankind did not occur in ono 
country,whilstitdidinanother. Weareignorantwithrespectto 
tho conditions which detcrmine the numoors and range of each 
species; and we cannot even conjecture what changes of structere 
would be favourabio to iLs increase in some new country. Woean, 
}lOwevcr,scc in agenernl manner that variouscausc8 might havo 
interfered with tbo development of 0. long neck or proboscis. '}'e 
reach tho foliage at a considerable height (withont climbing,for 
which hoofod animals are singularly ill-constructed) implics greatly 
increased bulk of body; and wo know that some areas support 
singularly few largequadrupeds,for instnnco 8. America, though it 
is 80 luxuriant; whilst S.Africa abounds with them to an un­
paralJeleddegree. Why this should beso,we do not know; nor 
whythelawfU:!riiaryperiod8shouldhavebccnffiuchmorofavour_ 
ablo for their existence than tho present timo. Whatoverthe" 
eau.seamay bavebccn, we can see that certain districts and times 
1'."Quldbavo been much more favourable than others forthodoveiop-

~S~.~~~l~~~~~~~~r:~~;'::~~,:~: ::t'~~,~:;~~ 
JX'rt8should.bemodifiedande~adapted. Although every pan of 

;~~~~~:ir.::~~~i~ ~~::::;::::{~t:~~'E:~:: 
that the parts Tary in a different manner and degree~ a;d that 
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2~~~11:~~~~\f0l~~t:?Il;~~~itf 
~;~~~~:t.~:~!:.;:£~S;~;~~::~:~~~~; 
~f~~!~~~;~~\~~i:T:;~~~~]~~~~~~:~~~:i~ 
cannot explain why, ill many qu.arters of the world, hoofed qundru­
lleds have not ncquirod much elongated necks or other rncnns for 
browsing on tho higllcr branches of trees. 

Objections of tho srune nature as tbe foregoingh:\Vcbecnad"anccd 
by many writers. In cachcase .... nrious causes, besides the general 
ones just indicated, have probablyinterforodwith tho acquisition 
throughnaturalselectionofstructurcs,whichitisthoughtwouldbe 
beneficial to certain species. One writer o.sks,why has not the 
OI>trichncquired the power of flight? But a moment's reflection 
will show what au Cllormous supply of food would be neccssaryto 
givo to this bird of the descrtforcetomo\'eitsbugebodytbrough 
tbenir. Ocea.uicislan<isaroinhabitedbybataandscais,butbYM 
tcrrestrialrnammals; yetassomeofthcseootsnrepeculiarspeciC!!, 
thtlymust havo long inhabited their prescnt homes, 'l'hereforo 
Sir C. Lyell n.sks, Rnd assigns certain reasons in answer, why htn·o 
1I0t scnls aud bats given birth on such islll.nds to forms fitted to 
live on the land? But scalswould nccC8&"\rily be first con,·erteJ 
into lerrestriAl camivorous animals of considerable size, and ha.ts into 
terrestrial insectivorous animals; for tho former there would be 
no prey; for tho bats ground-insects would serve as food, but 
tlle~woulda!readyboln.rgclypreycd on bYlho reptil!.'s or birds, 
whlchfirstooloniscandahoundonm08tocennicislands. Gradations 

~~~%r71;1]:~g~~~1;'~~02I~~~ 
~~:;~ln: ~:::!~;i~ni~~~ ~l~r::~~:~~o~l:~::~bl:t~t ~::; 

;~'~:>::~~;:':u~~,:~:i~;;~~:~:~Y:J: ~l~di~_J~i:;~ 
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Butinalltheforegoingcase8thein~tsintheiroriginlllBt.ate 
no doubt presented some rude a.nd accidental resemblance to an 

~~~~:~~]E;~:¥!~~::~j¥J:fr~§i:~~~~~:; 
sary for the first start, we cnnundcrstnnd how it is that the larger 

~~~ ~~~)e~::~: ~:r n::e(:~~ t:t ;:o~~~~~~ ~;;:~O~j~~~Wb~~ 
only lhesurfacewhich commonlYlurrounds them, and thisclliefl.y 
incolour. Assuming that an insect originally happened torcscmble 
in IOlne degrceadead twig or adccayed lea.f,and that it varied 
slightly in many ways, then aU the "ariations which rendered the 
insect at all more like anY8uch object, andthll3 favoureditscacape, 
would beprcserved,whilstotbervariationswouldbencglectcdand 
ultimatclylostj or,if theyrenderod the insect atalliesslikcthe 
imitatedobject,theywouldboeliminated.. 'l'hercwouldindoodbe 
force in Mr. Mivart's objection,if wawero to attempt toaceount 
for the above resemblances, independently of natural selection, 
~:o~e~ mero fluctuating variability; but as the c..'\SC 8t.'lnd8 there 

fill 
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Icn .. thoftho lleadof a modemtclylargo Balrenoptcrn. rostm!n, in 

:~;~htoS~c~~: t~~o ~~~n o~s t~:~YijJ~~~:Il~~cl:s 11::: ;asSOt~~:to~f t~: 
UaL1moptcra, tho lamcllro wou1<\ be si.x ill~hes i~ lcngth,-that is, 
two-thirds of the length of tho baleen m thlll IPCCU~S ?fwhale. The 
IO\\'ermandibloof thoshovcllcr--duck is furniahedwlth lnmcllm of 

2¥~::~~~;:L~;;:~~i.'i:::f:I~:;~~~,,:::;ii~~:'~;~i~ 
lowerlamcllwnro frayed into fine bristly pointa, so thnt they thta 
cnriouslyresemblothe)llntcsofbaloen.lntheg<:Dusl)riOl::,a 
member of tho distinct family of tho Petrels, the npper mandible 
alone is furuiallCd with Io.mcllre, which nro well developed nnd 
projcctbcneaththemargini sothntthobcnkofthis bird resembles 
in this respoct tho mouth ofa whnle. 

From the highlydevclopcd structure of tho sho\'cller's beak '\\'"e 
mny proceed. (as I have Jearnt from infonnatioll and specimens sent 
tome byMr.Salvin),withoutnnygrea.tbrcak,asfarns fitness for 
siftingisconccrncd,throughthobcakofthoMergnnctt.'lnrmnta,ana 
in 8OI:PC respccts throllgh tbntofthoAix8pons.'l,totho bcnk of the 
common duck, Inthislatter8pecies,lhelnmcllmnrcmuchcoarscr 
than in tho shoveller, and arc finnly attached 10 tho sides of the 
mandible; thcy arc only about 50 in numooron each side, and do not 
project at nil ooneath thcmargin. Tbeynrosqllare-toppcd, nndarc 
cdgcd with tmnslucent hnrdish tissue, as if for crushing foo<1. Tho 

~:i~~ O~~~l~;~:~ 1~~I~~ib~I~~:II~~OS;:: .!;:kn~Sm;~s":r;oi~~;:; 

f:~~s~ ~:'~~~S!~~~I~:li~~i~~f:if;~;~[~~ 
they usc their bcaka for siftiug the water. 

'l'urning tonnothcr group or the sarno family. InthoEgyptian 
goosc (Chenalopex) the bcak cJoselyrescmhlcs thntorthocommoll 

~§f~jg~~~:§~ 
:~·;r~,::i'~1:i~~~~~:l~~t·~~!;~k~:~~:~::~~:tl~~~:i~ 
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'5trll;!gle for cxistencc, and thattllo st~cturc o~ e,-crypart of it. 
frameinust be wcll adapted to illl conditIons ofhfc. 

Tho Plcuronectilire, or Flat-fuh, arc remarkable for their 3sym­
motriCl\lbodies. 'J'hey rest on one side,-iu the greaternumbcrof 

=~;~:;'~;::~1~~:;':~:iO~:;~~:~;:;::1:~~g~?~:i:::; 
a white colour, less developed in mllnyways than the upper side, 
with the lateral finsoft.en of smaller size. But tho eyes offer tho 
most remarkable peculiarity; fortbey Ilreboth plaoodon the upper 
-side of the head. Duringe:ulyyouth,however, they stand opt»-
-'lito to each other, and thowholo body is then symmetrical. with 
bothsidcsequallycoloured. Soontheeyopropertothelowersido 
ix-gins to glidc slowly round the head 10 theuppersidej butdOCl 
not pnss right tllrongh the skull, Ill! WlU formerly thought to be 
tho case. It is obvious lhat unless the lower eye did thus tmvo! 
i"ounJ,itcould not 00 uscd by the fish whilst lying in its habitual 
position on OIlO side. 'l'he lower cye would, also, have ooenliable 
to be abraded by the sandy bottom. That the Pleuronectide are 
Mmimbly :ubpted by their flnttened and asymmetrical structure 
~rthcirhabits(lf1irc, is manifest from seveml species, such as 
l'Ole!, flounders, &0., being extremely common. 'l'be chief M­
~-antages thu8 gained !;Cern to be protection from their enemies, 
,:lOd facility for feeding on the ground. The different members, 
however,of tllofamilypresent,a8 Sc:hiUdtoremarks,"alongscrice 
of forms exhibiting a gradual trnnsition from Hippoglossus pingui~. 
wbich does not in auyconsideroblodegrcenltertheshapcinwhich 
~~d~~ves tho ovum, to the solea, whieh aro entirely thrown to ono 

Mr. Minl.rt has taken up this cMO,and remarks tbatasudden 

:::::a~I~~ i~rn:~~~~t~~7t~~~~: ~~ti:~m~f ~;: t~:s ~d~~r?,lrr 
thet.rnn8itwasgradual,thenbowsuchtrnn8itofone eyo a minute 
£rncbon of tho journey towards the other lido of the head could 
benefit the j~dividual is, indeed, far from clear. It scems,eveD, 

!~0~8~Chn:l~ ~;i~~~~t t~an::o::~:: :::~er;t~erth~':bt:t70:j~~ 
tho exccll?nt observationa published in 1867 by MaIm. The 
Plcuronccttdro, whilst very young and still symmetrical, with their 
cycs8t."ndingonop~sitesidcsofthobead,cannotlongrctaill 
Averticalposition,owmgto.theexecslivedepthoftheirbodics,tlu: 
-'lWallsir.o of their lateral fins, nnd to their being destitute (If a 
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~:£~~~~i, ~;r~~!:~:;::~~~,:;,;:r?n ::::::.;::::~~: 
bottom. We may also atlriblltc to ~he inhented effect~ of uso 
tho f(Wt of tho mou\h in 6Cvern! kmds of fint-fish bcmg bent 
towards tho lower surface, with tho jaw bones strollgefnnd more 

f~i~:j!;~~S~~~'l~~~jf~TI~gfi~~:;:~ 
~::i:ac~i:~~~ae:~i!~ t~~ fil:h~:: ~!!lC:a~C.~ ~:;~a~t=~!; 
numbcrof tceth in the proportion of four to 6C\'en in tho upper 
hal\'cs of tho twO jaws of tho plaicc, to twenty-fi\'e to thirly in tho 
lower halves, mny likewise be llCOOuntcd for by disuse. From tho 
colourlessstateoCthoventml surface of most fishcs and of many 
other animals, we may reasonably suppose tbnt tho absenco of 
colour in flat-fish on tho side, whether it be tho right or left, 
which is undenIlOl:lt, is duo to the exclusion. of light. Dut it can­
notbcsupposedthatthopcculiarspcckletlappcamnccofthouppcr 
side of tho sole, so like tho snndy bcd of tho sca,orthe power in 
somo species, as recently shown by J)oucbet, of changing their 
colour in nccordanoowith tbo surrounding surfacc, or tlle prcscnoe 
ofoonytllbcrcles on tho upper sido of the turbot, are duo to tho 
IlCtionoCtholight. Heronaturalsc.lcctiHuhRlI probably come ioto 
play,a8 wdl as in adapting tllO geneml shapo of the body of thCf'O 
fishcs, nndmanyothcrpeculiat'itics, to their Imbits of life. Wo 
should keop in mind,asilul.\'c before insistod, that the inhcrit«l 
dfl!ctllofthoillcreasoduseoflJarts.nndperhnpsoftheirdisusc,wiII 

~i;:E:e~~~:~~:t;~~: ~~I~:;:'£i=~E:t~;~, j;:;: 
incrrosedand bcneficialusoofanypnrt, How much toattributo in 

:!t::i~::~!~~~~~:d:d:~' nnd how much to natuml 

;~f~~~~~f~~rd~~'F ~~f;Yf~~~~~t~:::;~1~~!;~ 
~%:~;Jl'i~~~J::i~:I~~~::~~~:~::::{';~:~:'~l::~:::; 
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t~lt~1:;~~~I.{1~t~{{~~tf:~~~~f:~:~~~ 
Jl(l,tion, that the glands over R certain spc6 o~ the sack should have 
bccomemorohigblydo\'clopcd than tbereOl(UndcT; and lbcy would 
then ba,o formed a breMt, but at first without a nippil',rulW6SCOin 

:;~r;E:~~:~::f.l;:E:,~~,~:~~~,;E~:Fi:~~~~~~~~~ 
in rart through compensation of growth,tho effects of u8(l,orof 
natural selection. 

The development of tho mammary glands would have been of DC) 

ticrvice,andoouldnothnvebeen clfectedthrough naturalsdcction, 
unless the young at the sarno timo were ablo to partnke of tho 
secretion. 'j'herc is no greater difficulty in understanding: 110W 

young mammals have instinctively learnt to sllck the brea.st, than 
illunderst.·mding}lOwtmllatchedchickcns have learnt to brenk the 
egg-shell by tapping against it with their specinllyndaptcd beaks. 
or how a few houri after leaving the shell they h:n'e learnt to pick 
up grains of food. 1n sucb cases the most probable solution seems 
to be,that the habit WIIS at first acquircdbyprnctice at a moro 
advnnced I1ge, and afterwards transmitted to the offspring at an 
cnrlieragc.lluttheyoungkangaroois8l\idnottosuck,onlyto 
cl~ng ~o the nipI,lo of it.J mother, who JU\S the power of injecting 
milk mto th~ mouth of her helpless, half.formcd offspring. On tbis 
head Mr.llIvart.rcIDllrks: "Did no special provision exist, th" 
young one must mfaUiblybe chokcd by the intrusionoftbemilk 

£:'i~n!~PiE~ ~~i~~;~ ~~ E:'::~:::~h~~~~;:::! 
~~r~~~~~~:[;;~~:~1~~ri~;~:~f~~:;!;;~;:g 
dcscended from a mnnmplal fonn),"this nt least perfcctly innocent 

~fi.~~~§:7~~~~~;~~~~t3~~~~~S~;i~ 
mgsohdfood. 
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§.15~~~~~i~£~~;ii~~~ft~1~k~f:~ 
tho summit of a ficxible stem, moved by muscles. 'These forceps 

~: ~n~::: o~o~a.~rc~~: ;:1~~;;:n~~~~~~: o~~=::m:: 
from forceps to forceps down certain lines o~ its body, in order ~hat 
ii.s shell should not be fouled. But there IS no doubtthatbcsldes 
n!roovingdirtofalikinds,theysubscrvootherfunctionSinnuono 
of thesc appan!ntly ill defence. 

With respect to Ihesol)rgans,Mr.!.iiv:lort,f1.9 on 80 runny pre-­
viousocca.sions, asks: "What would be tho utility of thofirrt 
rudimentary btginning. of such IItructures, and how could such 
incipient bllddingehaveo'Terpreserved tbe life of a single Ecbinus?" 
lleadds, "not even the Judden de"elopmcntof tho snapping action 
couldhavobeen beneficial witbouttho freely moveable stalk,nor 
conld the Jattcr Ilave bocn efEcientwithout. the snappingjaw8,yct 
nomiuutemerclyindctiniwvariationll could simultancouslye\'oh'e 
thCllOcomplexoo-ordinationsofstr~cture; 10 deny this scems to do 
no less than to affirm IL startling paradox." Paradoxical Ilsthia. 
lUay sppcarto Mr. ?lIivarl,tridactyle forcepses, immovably fixed 
at Ihe base, but capable of a snapping actioll,certainly uiston 
aomest:U' .. fishes; and this is intelligible if tlleysen'c,at least in 
Ilart,asamcallsofdefcnco. Mr . .AgflSl:Iiz, to whose great kindness. 
J am indebted for much informatiot\ on tho subject, informs mo 
that there are other lltar·fi:lbes,inwhicitolloof the three arms of 
Ihororceps is recluccd to a support for the other two; andagnin, 
olhergenerainwbich tho third arm iscompletclylost. InEchill(). 
lleus,the shell is describc.iby M. Perrier as bcaringtwo kindlof 

. lJC<iiceliarire,ono resembling those of Echinus, and the other those 

~~:S~~:7i:~:~r:~E'::;:n:~:::;':. :~:;;~ntr,::~~~::} 

~~i~i~~ 
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the manner in which ordinary spines aod the pedicelL'l.rill3 with 

~~~~i~~$~~ 
iufactarudctridactylepcdicellaria,nndsuch maybesecnonthe 

~~l~d:~~~lt~ ~~~~:e \\;::~w~:: :~::!~~~; t~:~:I1~~ t~~~ ~~ 
moveable branches of a spine, is unmistakeable. It is generally 
admitted that the ordinaryspinesflCrveuaprotectionj anolifao. 
thero can be no reason todoubtthatthoscfumisbedwithserratoo. 
And mO\'cable brancheslikewiso flCrveforthe same purpose; Bud 
tlwy would tbus serve stillmoro etrcctivelyas soon as by meeting 
togcthcr they acted as a prehensilo or snapping apparatus. ThUll 
every gradation, from an ordinary fi:ced spine to a fi:ced pedicellaria, 
would be ofservioo. In certain gcnera of star-fishes theseotgMs,instcadofbcing 
fixed or borne on an immovable Hupport, are placed on the snmmii 
ofa flcxiblc andmuscular,tbough short, stem j and in tbisCMO 
thry probably subseTVe some additionnl function besides defence. 
In the sea-urchins tbesteps ean be fullowedbywhichafixoospino 
becomes articulated to the shell,and is thus rendered mo,cable. 
I willh I bad space hero to give a fuller abstract of Mr. Agassi£s 
interesti~g obser\'~tions on the development of the pedicellariR'. 
All poouble gradations, Ill! be adds, may likewise be found between 
thopodicellariroof thestar-fishcs and tho hooks of the OphiuriRll8, 
Another group of the. Echinodermata; and againbetweenthepcdi-

:11~~~7n:;ose~:u:~:~~~~ c~~~. anchors of tho Holothuriro, also 

~~~:~~;r~~~~~: ':uc~~!~c~~t~~~~::::~;: 
species. Inthcirm08tpcrfectconditioll,theycuriouslyrescmblcthe 

~:; o7!~ea!c~t, alll!~t~~e!:i:~~;:~~:~r7a~«!ro~:n~~~c.an:n ~~ 
species observcdbymc aU thcavlculariaon the samcbmnchoften 
~nov~ simultaneously backwards nnd forwards, with the lower 
Jl\W widely open, through an angle of about 90" in the course of 
(n·e ser.ond8; and their mo\'ement mused the whole polyzoory to 
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tremble. When the jaws are touched with Il.ueedletheyseizcit 
110 firmly that thc branch can thus be IIhnkcn. 

:Mr.Mivartadduccsthisca.sc,chicfiyonaccountofthesuppoacd 
difficulty of organs, namclythe avicula.rin of the~olyzoa and the 

~:~~:i~ar:~ h~:in~:~~:~~a;;~~~~U~~} ~=:B&e~'t::~~ 
widely distinct divisions of the animal kingdom. But, as far as 
8tructurois concerned, I can ace no 8imilarity between tridactyle 

E~1~r!~;;~~;~:~~ ,~:~;:'~=,:\~:I~~!E~:: m~l~ 
Bp<lCialdifficulty; orevcntheirresemhlance to the hcad and beak 
of a bird. The avicularia are believed by Mr. Busk, Dr. Smitt, and 
Dr. Nitsche-naturalists who have carefully studied this group-to 
be homologous with thezooids and their cells which compoao the 
zoophyte; the moveable lip or lid of the cell corresponding with the 
lower and moveable mandible of the avicularium. Mr. Busk, how­
ever, does not know of any gradations now existing between a zooid 
nnd an avicularium. ]t is therefore impossible to conjecture hy 
whatscrviccable gradations the onocould have been converted into 
the other: but it by 110 means follows from this that such grada­
tionB have notexistC!d. 

Astllechelre ofCrustacca.ns rcsemblein eomedegreetheavicn­
lnriaofPolyzoo,both serving as pincers, it may be worth while to 
show that with the fonner a long series of RCrviceable gradationl 
still exists. Intbe fir8t and simplest stage,the terminal segment 
of a limb shuts down either on the square summit of the broad 
pcnultimatc.segment,oragninstonewholeside; and is thus enabled 
tocatchholdofanobjeet; but the limb still scrvesas an organ 
of locomotion. Wo next find one corner of the broad penultimate 
&egmCDt slightly prominent, sometimes furnished with irregular 
teeth; and against thcllC the tenninal segment shuts down. Byan 
increascin the aizeofthis projection, with its Bhapc, as well as that 
of the terminal segment, slightly modified and improved, tho pincers 
arertndered morc and more pcrfed,until we have at last an instru­
mcntascfficientas the chelroofalobeter; andalithesegradatioD8 
can beactuaUytraced. 

De&idcstheavicularia,tbePolyzOll JXlfl8C88 curious organs called 
vibracula. 'These generally consist of long bristles, capable of 
movement and easily excited. In ODe species examined by me 
the vibracula were slightly curved nnd serrated along the ollter 
margin; and all of thom on the Ballle polyzoo.ryolten moved simul­
tancou8ly;so that, acting like long oors,theY8weptabranchorapidlY 
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~l:?t~;~~t:~:;!:~~=~,~~;:n~~~~dbE:~::::!~ 
:IO~[;n::d :~f~I~; o~cr s:~. S~f~~·. O~Ut~~6 ;~;;'~;y:' ~~m:\:~~ 
what mi<Tht be noxious to the dehcate mbabltants of the cell~ when 
tbl'irten'tacul."Iaroprotruded." The Ilviculnria, like the vihrncuL"I, 
probably sen'c(ordercocc, but they also catch and kill 8maIlH\'in~ 

~v~~~:8~;:~ch o~t ~;l:C~~~:ul~re o~ftt~:·a::i:·e~!! th8~~~C~: 
providodwithrwiculariaandvibracu!aj sotnO\'lithavicuiarianionc, 
Blld a few with vibrllCuln alone. 

It is not easy to ima<;ino two objects morc widely different in 
llppearnncc than a bristle or vibmculum. and aD ancnlarium like­
the head ora bird; yet they are almost ceriainlyhomologoul and 
h:we been dc\'c\oped (rom the same common source, namely a zooid 
with its cell. llenee wo can understalld llOW it ill that theeo 
organs grnrluate ill some cases, as 1 am informed by Mr. Busk, 
into each. other. Thus with the avicularia of severnl species of 
Lepralia,themoveablemnndibleisso ffiuch produced and is 80 like 
abristie,thattheprescnceoftheupperorfixedbea.kaloneservc:& 
to determine its avicularian nature. 1'hevibrocula may have been 
directlydeve!opedfromthelipsofthecells,withouthavingpil!llOO 
through the avicuiariall slagEl; but it. seems more probable that 
they have passed through this stage, as during the early stngea of 
tllO trausformation, the other parts of tile cell with the included 
zooid could hardlyhavodis.1ppcared ntollce. In manycascsthe 
vibraculahaveagroovoosuPlx>rtatthebnsc,wbichsoemstorcpre­
scntthefixe?~k;thoughthissupportinsome8peciea~quite 
absent. ThlS view or the de\'elopmellt of the vibracub, if trust­
worthy,isillteresting; for supposing that aU the species provided 
with avicularia hlld beoome extinct,no one with the most vi\'id 
imagiuatiollwoultloverhavethoughtthattbevibrnculabadorigina\ly 
exu;wdas part of an orgnn,resemblingn bird's headoran irre~ulnr 

~:: d~~~~t f:~n:=:~n ~ri; ;t:~d 8:~ht:~id::v!i~:~~I~ 
of tho ooll servcsas a protcction to the zooid,thereisnodifficulty 

~:~e~:r :~:: ~!~ \::'~:a~~~;ieb~fwah~c~v~~a~i~~:e~:~ 
intollnelongated bristle, likewise served ns a protcction in dill'ercnt 
ways and underdill'erent circumstances. 

] n tho vegetable kingdom Mr. Mh'art only alludes to two case', 
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~?!£~~~~~l~,{Jil~~:~§i,~9~j~;~!~1;~~ 
developed." AsI have fully trcated this subject in anotherwo,rk, 

[~~~f~U~~tif:rq;t~;:~~:~~~~fo~t~~~~ 
of extremely viscid matter. The pol1inin are by this me~n9 trans­
ported by insects from one flower to the stigma of another. In 
SIOme orchids there is DO caudide tolhe pollen-masses, and the 
grains are merely tied together by6nc tlncads; but as these are 
not con6ned toorohids, theynccd uot here be considered; yetI 
may mention that at the base of the orchidllCoousseries,inCypri­
pcdinm, we can see how the threads were probably first developed. 
1notherorchidstheth~cohereatoneendofthepollen-masses; 
and thill fonnsthe 6rst or nascent trace of a. candicle. Thatthis 
is the origio of the caudicle, even when of considerable length and 
highly developed, we have good evidence in the aborted pollen­
grains which can sometimes be detected embedded within the 
centrnl and solid parts. 

With respect to the l!6COnd chiefpoculiarity, namely the little 
mass of viscid matter attached to the end of thecaudicle, a long 
scricsofgradationscanoospocifiod,eacbofpiainservicetothe 
plant. In most flowers belonging to other orders the stigma sc­
cretesa little viscid matter. Now in certain orchids similar viscid 
matter is secreted,but in much larger qUlllltities by one alone of 
the three stigmMj and this stigma, perhaps in consequence of the 
copious aecretion, is renderedsrorile. Whcnaninsectvisitsaflower 
of this kind, i~ rubs off some of tbeviscid matter and thus at the 
same time drags away some of the pollen-graillS. From this simple 
condition, which differs but little from that of a. multitude of 
common flowers, there are endless gradations,-to species in which 
thepoUen-massterminatesinaveryshort,freecaudicle,-roothers 
in, which the Clmdicle becomes firmly attached to the viscid matter, 
WIth the sterile stigma itself much modified. In this In.tter case 
w.e,baveapollinium in itsm08t highly developed and pcrfoct COD­
dition. He who will carefullyeX1Ulline the flowers of orchids for 
himselfwiU not deny the existence of the above scries of grndations 
- from a mass of pollen-gmins merely tied together by threads, 
with the stigma differing but little from that of an Ordin~r~ flower, 
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to a highly complex pollinium, admimbly ada~ted ~or transportal 

~rEa~:~;~;:~i~~~r:::!:'~;I~~;,:~~£i"';~r':~~:~:1 
::;~:~l~~~~:~i~:::~E:;!~~~:;~S 
onegroupofbeing:s,itisasuselcsstoask,asitisbopeleesto 

at~~~p~~~~:ri~~;I:~~hc~~~~!~n~laDts. These can be arranged in 
a. long series, from those which .simply twine round a. 8~pport,. to 
thosewhichlhavecallcdlcaf-dlwbcI1l,andtothoseprovldodwlth 
tendrils. In tbesc two lattcr classcs the stems have generally, but 
not always, lost the power of twining, though theyre1ain the power 
ofrevoh-iug,which the tendrils likewise pot>tiCSS. 'l'hegradatioDS 
from lcaf-clim"bcrs to tendril-bearers are wonderfully dosc, and 
certain plants mny bc indiffercntlyplaccd in either class. But in 
ascending the series from simple twiners to leaf-climbers, an impor­
tant quality is addcd,namely sensitiveness to a toucb,bywhich 
means the foot-stalka of the leaves or flowers, or these modified 
and converted into tendrils, are excitcd to bcnd round and clasp 
the touching object. lie who will read my memoir on these pInnta 
\ ... ilI,lthink,admit that all the many gradations in function and 
~trueture between simple twiners and tendril-bearers are in each 
\:use beneficial in a high degree to the species. For instance, it 
is clearly a great advantage to a. twining plant to become a leaf­
dimbcr; and it is prooo.ble that c,-cry twiner which posscsood 
lcaves with long foot-st.iLlks would ha\'e been de\-clopcd.illtoaleaf­
climbcr, if the foot-btalkshad pot;:;CSSCdin any slight degree the 
rcquibite scnsitivenca to a touch. 

As twining.is the simplest ~can8 of ascending a support, and 
forms the baSIS of our series,It may nnturnliybe askcd how did 
plauts acquire tbis power in an incipient degree,afterwards to be 

~:rn7:~e;:~~~~~~ o~rt~:g:te:!~~il:l~:!~~. ~~:~e eit~:e~~ 
fl~xible (hut thIS is a charncter common to many plants which are 

~~n~~i:r~h~) :o=~ S:::~Tt~ °t~et:~~rcr~~t~:=iO~ni~i~~et~! 
.,;rder_ By this movement the stems arc inclined to all sides, and 

~~;I~~ ~~~~;E;~t:; !r;~~:~:i:r:~:'t~~7.r:73::' 
round and up the SlIllport. 'l'bereyolvingmovcment eeases after 
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§'1~t~~~~ 
uncommon with plants which did not climb; and that this had 
afforded the basis for Illitural selection to work on and impro\·c. 
Whcn I made this prodiction, I knew of only one imperfectcnse. 

~~;:;2,:i:~~~;~~~:~;~:~~~~:~;t'~;~P:~::~~:~~'~;~:~ 
Mtiller discovered th.o.t the younl!; stems of an Alisma and of a 
Lillum,-plants which do not climb and are widely separated in 
the natural system,-rcvolvcdplainly,though irregularly; and be 
!tates that he iwI rcason to suspecttbatthis occurs with someotiler 
pmnts. 'l'hese sligMmovcmcJltsappcar to be of no service to tlU:l 

plnlltsinqucstionj nnyhow, they are not or the least use inthewny 
ofc\imhing, which is the point thatCOllccrns us. Nevertbelcsswecan 
see that if the stcms of these plants had been flexiblc, and ifundcr 
thecouditions to which theyarecxpaiOOithad proHtedtbcm to as­
<:end to a height, then the habitofsligbtly and irregularly revolvin~ 
mighthnvebcenincrea&cd and utilised through natural selection, 
untiltbcyhad bccomeconvertedintoweU-<levetopedtwinillgspecie.~. 

Withrospecttothcscnsitivencssofthefoot-stalksofthelcavcs 
and flowers, and of tendrils, nCflriy the snme remarks are applicable 
as in tile case of tile revolvingmovcmcntsof twiningpkLnts. All 
a vnst number of species, beloDging to widely distinct groups, nrc 
cndowed with this kind of seusitivencss, it ought to be found inn 
nascent condition in many lliants ,vhich have not become climbcrs. 
'fhi!! is the case: I observed that the young flower-peduncles of 
thc above :Maurandia cun-oo tbemselves a little towards tbe side 
Wllichwas toucbed. htorrenfoundiuSClvcrnlspeciesofOxalisthat 
theleavCB aud their foot-stalks moved, especially after exposuro 
toa hot Bun, when they were gentlyaud repeatedly touched, or 
whcn the plaut was shakcn. I repeate<i these observations on lOme 
other species of Oxalia with the snme result; in some of tbem tho 

~~[~~l~i~1~~:l~;~1~~~t~:~E~t~0~~~l; 
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ltisseal'«11~iblethatthe abovos~ightmovemcnts, dneto 

~3:;£ ~~:~~~~; ';:=~;~:~~::!:!?~,:fS:': <a~; 

~§'~J§§§~ 
these .stimuli. So with planta it appears that, from having the 

in~~~ ~~::::=len!!~:~~;n~ ~~c~e.~~;~~~. ::{ea: e~~~~ 
thero is no great difficuJtyin admitting that in the case of leaf­
climbers and tendril.bearers, it is this tendency \vhich ha.s been 
takenadVllnlAgeofandincrcasedthroughnaturalsclection. It is, 
howover, probable, from reasons which I have assigned in my 
memoir, that this will have occurred only with plants which illl.d 
~~~1~:;;' acquired tbe power of revolving, and had thus become 

I havealrcndyendeayourod to explain how plants became twiners, 
namely, by the increase of a tcedency to slight and irreguLu 
revolving movements, which were at tint of no use to tbem; tbis 
mo\"emeut, as well as that duo to a touch or shake, bcing the inci­
dcnt&l rosult of the power of moving, gained for other and bene­
ficial purposes. Whether, during tho gradual development of 
climbing plants, natural selection bas been aided by the iubcriWd 

~~:ti~ o~~:-i~l ~~v~~~e~~,tc~~ :~S!~=c;heb~~:~le~n~i:e~h~~ 
plants,nregovernedbyhabit. 
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tbooontinucddestnlction oftbOii<lw~ichooul~n()t brow!;C so high, 
would have sofficed for the production of thIs remark.abl~ quad. 
ru pod; but the prolougc-O. use of all the parts ~ogeth.cr WI th ~nheri t-

g~:~~i£r::~~~~f§~;~~~~~~;~;~o~~~~ 
naturalscJection,sinCtl perfcetcd through the oecaslOnal presclTation 

~~i~li\~~I~ ~:~:~~~ =~:~ea~h~o~sc:b~hnec~n~:Uoo~:~~t: 
vary,anda.slongn.samoreandmoropcrfectr~scmblancoledto it.s 
CBC3pO from sharp-sighted enemies. In ccrl.a1O species of whal~ 
there is a tendency to tlle fonnation of irregular iittie points of hom 
on the palate; and itflCCms to be quitc within tbescopeof natural 
s<"icction to prcscrve all favourable varialions, nntil the points were 
-converted first intolamcllated knobs or teeth, like those on the 
bcakofagoosc,-thenintoehortlamellro, likethoseofthedom('8tic 
ducks,-nnd then into lamcJ1re,n.s pcrfect as those of theshovcllor· 
dUck,-and finaliyinto tl16 gigantic plates of bnlt.'en, asin the month 
of tho Greenland whnl!.'. In the family of the ducks,the lamolloo 
arolirstuscda.stecth,thenpartlynstcethandpartlyasasirting 
appnratus,andatlastaimostexelll.9ivclyforthislatferpurpose. 

With such struCturetlllll the abo\'e lamellre of hom or whale­
bone, habit or use can have done little or nothing,lllI far liS we 
a1.n judge, towards tlleir development. On tIle other hand, the 
trnllsportaloftbelower eye ofaflat-fiehto tIle upper aidoof 
the iwnd,and the formation ofaprehensile taii,maybeattributed 
nlmOlltwhollytocontiuuedu&', togetberwith inheritancc. With 
rcspt''Ct to the mammro of the higher animals, the most probable 
conjocture is tbatJ1rimordi.'l\ly the cutanoous glands over the whole 
I!urfnceof a marsupial saek 8C<:reW a nutritious fluid; and thnt 
tllC!8eglnndswere imJ1tOvedin function through nntural selcction, 
and concentrated into II. confined area, in which CMe they would 
Iln,·o fonned a mamma. 'I'here is no more difficulty in \llldcr­
I>tanding bow the bmncllOO spines of some ancient Echinoderm, 
whiehaen·cda.sadefence,lx.'cnmedeyelopoothrough natumlselec­
til.lnint.otrid.'\Ctylepedicel\JIri~,thaninunderstandingtbedevclop-

~.~~~~::: :~~r~~!~E:~~"'f,;~!:~::::;:~h'?::~,TI:~ 
~~;:~~~1l~:~l~~~~;;::;~:;;;:::::~~~~;~ ~~1~:th~:1~~;~~ 
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• f &ervice. With the pollinia. of orch,ida, the threads which o~gi~l1y 
~rvcd to tie together the pollen·gra1Ds, can be traced cob~nng ,lDto 

~~~i~:g.:;~~j~Xi~~~:~f~;~T~l]:~i 
bcingofmnnifcstbencfittotbe!J!lIntsinquestion. Withres~t 
to climhing plants, I need notrcpea.t what has bcen so iately smd. 

Itho.sofien been asked,ifn.'ltumlseic<:tionoo so potent,whyhll!l 
not thi!l or that structure been gained by certain species, to which it 
wouldapparentlyhM'ebecnadvanlagoous? Butitisunrc!l.SOnableto 

~:\~t ~t~i~~~nsO~·e::c~ s~~~~:8!:d~t~:d:~~~t~o:i:~~D:: 
thepn"bCntdaydetermine its numbcrsand mnge, Inmostcnses 
oniy general rca.sons, but in somo few C3.SCS special rcasons, call 00 
lll>IIigned. Thus to adapt a specics to now hnbits of life, III any co-­
oroinatoonlOdificationsaroaimostindispcnsa.bic, anditmayoftcn 
have lmppened that the rcquisite parts did not vary in the right 
manner or to tho right degree. :Many species must have been 
pro'l'cnted from increasing in numbcrs through destructivcagenciCII, 
which stood in no relation to certain structures, which we ima~inc 
wouldha\'o been gained through natural selection from appearing 
to us ad\'antageous to the species, Inthiscase,astheBtru~lo 
for lifo did not depend on guch structures, they could not h:l\\l 
been ncquircdthrollgh naluralsclection. ]n many cases coml,hx 
andlong·enduringconditiong,oftcn of a. poculiar nature, are neceo· 
saryfor the development of a slructuro; and the requisite COil · 

ditious may seldom have concurrod. 'rho belief that (my gh'en 
"tmcture, Wllich wo think, oncll erroncously, would havo been 
bcneficiallo a species,would ha.ve \)cell gained under nll circum· 
stances through natuml sclection,isoppoSC(l to what we cnn under· 
sta.nd of its manner of action. Mr. Mimrt docs not deny thnt 

~~].~1:.~g4~'~:~;~sri";i!~gD~~:§:~.~;~ 
~etopartak~httle of thecha.rncterofdemonstration,n.udtol,M·o 

~~~~:~e;~t~~n~~:ri~~h:I~~I!~:el:~ie~a:~~~ :~~~:.\V~rn~ 
boumltoadd,that.80me of tlle facts and arguments hero lU'cdhy 

:~~l;~~:h~~~d ~~v:hnOc~M:i!l~h~~~:i!~rfe:~e~~.'an able article 
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indicate<l by Mr. Mivart, are :lS follow~. Acc\rding to our e:s:pe­
riencc, abrnpt and stronglymarkcd variations occur in ourdoffiebti_ 
cated production~, singly and at rather long intervals of time. Ir 
811Ch occurred under nature, they would be liable, as funnerly 
explained,tobelostbyaccidentalcauscsofdo:structionandl,y 
sub6cqucntinter-crossingj and so it isknowntobe under dome~ti_ 
c:l.tion, nnlcssnbruptvariatiousofthis kind are specially preserr&i 
and sepnrated by the C<'lre of man. Hence in order that a llew 

tlpcciesshould suddenly appear in the manner supposed bylllr. 
Mivart, it is alm~t necessary to believe, in opposition to aU ann­
logy,thatseveralwonderfullychangodindividuaLi appeared simnJ­
taneouslywithinthesamedistrict. This difficuity, as in the C!UIC of 
unconscious selection by man, is avoided on the theory of grndual 
e\'olution, through the preservation of a hugo number of iudi\'idual~, 
whichvariedmorc or less in any favoumb!e dire<:tion, and of tbe 
delStmction of a large number which varied in an opposite manne:. 

'l'hat many species have been evolved in no extremely wadlle.J 
manner, there can hardly be a donbt. Tho species and even tbo 
generaofmanylargenaturnl fnmilies are so ciosely allied together, 
thnt it ie difficult to distinguieh not 0. few of them. On every con­
tinentin proceeding from north to south,from iowiand to upland, 
&c., we meet with a. host of c1Ot;Cly related or rollwentative spedCli j 
as we likewise do on certain distinct continents, which we have 
reason to bclie,"e "ere formerly conncct('d. But in making these 
and the following rcmnrb, I am compelled to allude to subjects 
hercllflertobediscussoo. Lookntthcmanyoutlyingislnndsronnd 
aoontlllent,and see how mnny of their inhabitants can be rni8(ll} 

:f:::~:;~t:~:?':~:I;~:Ut~;::~::}E~::;~~~::=Z~~rS~ 

[f~,~~~T~~:i~{~~~fiff~~5~f'O~i.;E,~~~~ 
:~~2~~1~~i~:If~~~~~1~t£:~~~§ 
thcfacttbatthesp6ClCslDcludooiutllCiargergeneraaremorcc!06Cly 

~~:~(~~u tOt h~'lC~~~~~I:r'i~'l~;~e P;~l~:ll~r a ,"~~~~~~r ~~:~70~'I~~r \~a~~;: 
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grouped in little clusters, like varieties round species; and they 
preaent other analogies with varietics, as was shown in OUf8CCODd 
chapter. On this same principle wo can understand how it is that 
spccificcharacters aremorevariablothan generic charactersj and 
how tho }Xlrts which are developed in an extraordinary degree 
or manneraromorovariablethanotherpnrts of the same species. 
Manyallalogous facts, all pointing in the same direction,conld be 
added. 

Although very many species have almost certainly heen pro­
(lueed by stepe not greatcrthan thosc&6pe.ratingfinevarietiesj yet 
it may bemaint.nined tbat some have been developed in a different 
and abrupt manner. Such an admission, however, ought not to be 
made without strongovidenee beinga..."Bigncd. Tho vague and in 
some respects false analogies, as thoyhave been shown to 00 by 
Mr. Chauncey Wright, which havo been advanced in favour of this 
view, Buchas thc Buddcn crystallisation of inorganic Bubstanccs, or 
the falling of a facettcd sphcroid from one facet to another, hnrdly 
deservo consideration. Onc class of facLs, ho\\'o\'or, namely, the 
suuden appcarancoofncwnnddistinct forms of lire in our geological 
formations supports at first sight tho beliofin abrnptdovelopmcnt. 
Buttbe valuoof this ovidcnee depends entirely on tho perfoetion of 
thogeologicalrecord,inrolation to periods remoto in the history 
of tho world. If the record is as fragmentary as mnny gcologists 
slrenuously~rt,thereisnothingstrangoinncwformBappear­

ing; as if suddenly developed, 
UnlC88 we admit transformations as prodigious as those advocated 

by Air. Mivnrt, such as tho sudden development of the wings of 
birds or bats, or the sudden con\'ersion ofa Hippnrionintoaborse, 
hardly any light is thrown by the belief ill abrupt modifications on 
tho deficiency of cOllnecting links in our geological formatione. But 
.against the bcliof in tmch abrnptehnngeB,cmbryology enrers a strong 
lirotcst. 1tisnotorioustbatthewingsofbirdsandbats,sndthelegs 
of horses or olherquadmpeda,are undistinguishable at an early em-

~~~o~~::,ri~'m~~~o~:;~~h:se~~:n0c!il~;e~ia:!d~y ~~BC:i~ 
co~nted for, as we shall hereafter see, by the progenitors of our 

:~~~;~~:;~;'~;~~2''Y:~:~~~£~E~~??::L::~ 
~~~:f:f~~1E;f.~~;i:~~;~~~::~f;~~~rJ~; 
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bbnccs, and indeed on any,-iew, it is incredible that an animal 
I!.hould have undergone such momentous and abrupt transforrun_ 
tions, as thoscabove indic:l.ted; and yet should not bear O"CI\ Il. 

trtLCCin its cmbryonic condition of any sudden modification; 0\'of1 
dctailin its structure beingde.clopedby inscnsibly fine su>J.<.'I. 

He who belie,·cs that some ancient. fonn was tmnsfomlCtlliud_ 
dcnlythroughaninternal force or tendency into, for intitance, 0110 

furnished with wings, will be almo;:t compelled to assume, in oppo­
sitiontoallanalogy, that many indi,-idu:'!.lsyaried simultanoow;ly. 
It callilot be denied that Buchnbruptnndgrentchangesofstruc_ 
turearewidelydilTerent from thoscwhichmostspecies apparently 
have undergone. He will further be compelled to believe tha~ 
many structures bcautifutiyndaptetl to all tbe other parts of tho 
same creature and to the sUITOundin.c;oondition!;, ba\'obeen8ud­
denlyproduced;andofsucboomplcxl1nd\Vonderful~adapta_ 
tions, be will not be able to assign a shadow of an explanation 
Hewitt be forced to ndmit that thcsc great tmd sudden trallbfof­
mntions h(n-o left 110 trace of thei r nction on the embryo. '1'0 
admit all this is, 3lI it seems to me, to enter iuto the realmsoi 
miracle, and to leavc those of Science. 
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&vcml olbCl"point6 of resemblance between instincts and habits 
oould be pointed out. As in repeating a weH-known s:ong,80 in 

;J~E~}:i~~i~}~~~~;:1rI~gE;:~g~~ 
plicatcd hammock; for if he t~k a caterpillar which .had complet~ 
its bammock up to,say,thesuth stage of construchon, and put It 
iutoll hammock completcd up only to the third stage, the caterpillar 
simplyre-performedthefourth,fifth,anusixthstagesofconstruction. 
I H, however, a calRrpillar were taken out of a hammock made up, 
jforinsta.ncc,tothetbirdstage,andwereputintoonefinishedupto 
the sixth stage, 80 that much of ita work was already done for it, 

) far from deriving any be~efit from this, it '\'\'"as much embarrasaed, 
nnd in order to complete Its hammock, seemed forced to start from 
the third stage, wbere it had leftolT,nnd thus trioo. to completc tb(' 
alreadyfinishcd work. 

If wesupposeanyllnbitunt action to become inherited-and it 
can be sbown that tbis does sometimes bappen- then the fCscm· 
blance between wbat originnUy was a hnbitandan instinct becomes 
8Oclosc Il8 not to be distinguished. If:Mozart, instead of playing 
the pianoforte at three ycaI1J old with wonderfully little practice, 
had lllaycd a tuuewith no prncliceat all,hemighttrulybesaid 
to have done 80 instinctively. But it would bea serious error to 
suppoeethat Ihegreater numi:ler of instincts have been acquired by 
habit in one generation, and then transmitted by inheritance to 
suooocding generations. It can be clearly shown that the moe~ 
wonderful instincts with which we arc acquainted, namely, those 
of the hivc-beeand of many ants,could not possibly havebecn 
aoquired by habit. 

It will be universally admittoo thatiustincts aro as important as 

~~~~:~8~7~;~~es ~~dt~~e c~:~;~ ~~~~!~oS~~!~'li~:,di~ ii~ a~r::~ 

§i~~Z~;~I§J;':~~:~~:~~~~f.~f~~fg~; 
that was profitable. It is tbul'C, as I believe, that all the most 

~=l;:~~8;~::U~ri:~~~~ ~:~ea:ir!~:!~ !;,::li:r~~~~: 
and are dlmlDLshed.or loot by dlsU5e,so I do not doubt i t. has bc{'ll 
with instincts. Dut I bclieve that theelTects or habit aro in many 
ca.ses of Ilubordinateimportance to the effects or the n.atuml selection 
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~: ~h:~:;i~: p~~~;~~OO;~e"~:~~~: :~~:~~~h:~;~ 
ducc slight deviatiOIlS of bodily f<tructure. 

No complex instillct can possihlybc produced ~hrough nBtural 

::~\::f:£~:;~~~?o:~o~r 1:~~:r::~~; o:~:r.?:l 
gr.wationsbywbicheachcomple~instincthas been acquired-for 
tlll'lIC could be found only in the Imeai nnccstors of each specics­
but we ought to find in the oollateral lines of dcscent sorneevidencc 
ofsuchgradatioDSj orwo onght at least to bo able to show that 
gradations of some kind are possibloj and this we eertainly can do. 
I have been surprised to find,making allowance for the instincts of 
animals having bcco hut litUe obscrved except in Europe and North 
America, and for no instinct being known amongst extinctspecics. 
how veryg<:nerallygradations, lcading to the m06t complex instincts. 
ca.nbediscovered. ChangesofinstinctmaY80metirnesbefacilitated 
by the same specics having different instincts at different periods 
of life, or at different seasons of tho year, or when placc:d under 
differentcircumstance~,&c.; ill which case either the one or tho 
other instmct might be Jlrescrved by Dlltural selection. And such 
::~esi:f:t:::.ity of instinct in the same species can be shown 

Again,asintheca.sc of corporeal structure,and conformably to 
mrtiloory, the instinct of each species is good for itself, but lIas 
Ilo\'or, as far as wo cnn judge, been produced for tho exclusivo good 

::i::~' . ''" fi", I 
obaerved by Huber, their sweet excretion to ants: that tbeydo 110 

Yoluularily,th,'o\lowing'",Io.how. I remoyad,\lth.anlo' .. m 
n group of about a dozen aphides on a dock-plant, and prcventoo 
their attendance during severnl houI'S. After this interval,! felt 
auro that tbeapbides would want to excrete. I watched them for 
8Omotimll through a lens, but not one excreted; I then ticklcdand 
Itroked them with a hair in the same manner, 88 well 88 I could, 
aI the ants do with their antennre; but not one excreted. After-

~~t~i:'~~=:::;~~~;u~~r~~ :~,~'~:~f.~:~0r~ 
thoabd~enfil'StofoneaphiBandthenofallother;andeach,ns 

=~:;~f~!!:~: ::;noufre~=1u~~~~I~~~~t~\~~; i::g:~O:~~= 
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~~£~~:~;f~;7.~}t;~~:~Y~~~~7~iJf~~~;:~~~~f 
they are at last.. compe~od t? eject their excretion .. But as the 
(')[.cretionisexlrcmelyviscid,ltis no doubt a convemence to the 
aphid" to b",;'"movM; tb.re'o"pwooblythovdo no'ox.re,: I 

as each I.'l.kcs Ildvrultage of the weaker bodily structure ofothc; 
species. So again certain instincts. cannot be conside~ed as abso­
lutely perfect; but as details on thlSllnd other such points are not 

in~~;:~b~~::O~!ri~til~~~=n:~C~dcr a state of nature, 
.and theinherita.nceofsucb variations, are indispcnsable for the 
action ofullturai lICioction, as many instances as possible ought to 
begiVCD; but want of space prevents me. I can only assert that 
instincts certawlydo vary-for instancc,the migratory instinct, 
both in 6XteUt and dirootion, and in its totnl loss. Soitiswiththe 
Illcst.sof birds, which vary partly in dependence on the situationll 
chosen, and on tbe nature and temperatureoCthecountryinhabited, 
but often from causes wbolly uuknown to us : Audubon hAA given 
6everal remarkable ca8(lS oC <1ifferences in the Desta of tho same 
speciesinthenorthernandsouthernUrut-cdStates. Wby,itbas 
beenasked,iCinstinet be variable, hail it notgrantoo to the bee 
"the ability to use some other llliltcrial when wax was deficient"? 
But what other natura.l material could bees usc? They will work, 
.as I have seen, with wax hardened with vermilion or softened 
with l.o.rd. Andrew Knight observed that his bees, instead 01 
iaborionslycollectingpropolis,usedacementof'''1l.xandturpenlinc, 
with which he had covered decorticated trees. ]t has Illtelybeen 
shown that bees,instcad of scarchingfor pollen, will gladly use a 
very different substance, namely oatmeal. Fear of Ilny particular 
-enemy is certainly an instinctive quality, as may be seen in nestling 
birds, though itis strengtbened by experience, and by the sight of 
fear of the same enemy in other animals. The fear of man is slowly 
aeqnired,as 1 have elsewhere shown, by tho yarions animals which 
inhabit desert islands; and we see an instance of this even in 
England,in tbe greatcr wiidncssofall our large birds in eomparison 
with our small birds; for tbe large birdB bave been most persecuted 
by man. We may safely attribute the greater wildness of our 
~arge birds to this cause j for in uninhabited islnuds Luge birds aoo 
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Inherited C71anges of Habit or Imtinct in Domeiticatell 
Anim(fls. 

Darwin Online: By permission of the Trustees of the Natural History Museum 
(London 



Changes (1/ }-/abit or IIIS/illc' en.H. n il, 

~~i:FSi~~u~:¥i#:~!~~~~;:;!~g~~~:~:~~ 
~~~'i:=a~~~~:~::~0~~~~i~~~~n£~: i~:.:;~e~ 

liow strongly theso domestic UlStinCts. habits, and di~JIOfatlona 

:fl~\\i~~~~~i~~!n~o~:~U::;~~st:;: c:.
e :r~~~I~;a i~n::~ 

tbft.t 11 cross with a. bull-dog has affected for manygenerationatbe 
courage Ilnd obstinacy of greyhounds; and across with agrcyhonnil 
hasbiventoawhole fo.milyofshepherd-dogs a tendency to hunt 
ho.rcs. 'J"hese domestic iIlfltincw, when thus tested by cl'CJ6Sin;, 
usemblc natural instincts, which in II. like manner beoome eurioUl!ly 
blended together, and for a long pcriodexbibit traces of the instincts 
of either parent: for example,Le Roy describes adog,whoscgreat­
gmndfatherwas Ilwolf,and this dog showed a. t race of its wild 
parentage only in OllO way, by not coming in a straight line to bis 
master, when called. 

Domestic instinctl are sometimes spoken of as actions which 
havebeeome inherited soielyfrom long-continuoo and coml1ulIOry 
habit; but this is not true. Xo one wonld everhm'c thought of 
teaching, or probably could have taught, the tumbler-pigeon to 
tumble,-nn action which, as I have witnessed, is performed by 
YOllng birds, that have never sccn a. pigeon tumble. 'Vo may 
believe that some one pigeon showed a slight tendency to this 
strnngchabit,andtbatthe long-continue<lsclectionofthobest 
imlividuilis in successive J:!enerations made tumblers what they now 
are; and near Glas,;owtbere are hou.se-tumblers,as I hear from 
:AIr. Brent, which cannot fly eighteen inches high withoutgoin,; 
lLcadOl'erhcels. It may be doubted whether any one would h.,·e 
thought of training a. dog to point, had not some one dog naturally 
shown 11 tendency in thialinc; and this is known occasionally to 
hap('IIm, as I once saw, in a pure terrier: the flCt of pointing is pro­
bably,as~yhavethought,onlythecxaggeratedpaU88ofan 
animalprepanngtospringonitsprey. Wbenthefinttendency 
io point was once displayed,methodical sclection and the inherited 

~:tl~~~~~ery'!:~~n~ ::!:fo~:l!~~::t;:ne:~u~ 
progress,aseacb man tries to procure, without inlending to imrrove 
the breed, dogs which stand and hunt be~t. On the other band, 
habit alone in somec88Cshas sufficcd; bMllyanyanimal is more 
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.Jifficult to tame than the youn;;of the wild rabbit~ scarcely nny 
animal is tamer than the young of tho tame rabbIt; but I can 
}mrdlysuppose that domestie rabbits have of ton been selected for 
t.1meneS8alone; 80 that 'vc mUl5tnttribute ntlcnstthegreatcrpnrL 

~~~!~E~~:~c~oa~:E?~~~~tlo~~~~:~:!·:e:tr::ar:::~ 
instanceo{ tbisiseeenin tboec breeds of fowls which l'"cry rarely 
(Jr never he<:ome "broody," that is,neverwi~hto!litontbeireg.,"'8. 

~;:I:~;~n:~~y r:il~~: ~:c;~~~O~1~:5t~~:i~:I: ::::t::~:~~:.m~~ 
is scarcely possible to doubt that the love of man has 'bc>come 
i[J~tinctive in tbo dog. Ail wolves, foxes, jackals, nnd species of 
the catgenus,lI'hen kept tame, are most eager to attack poultry, 
meep, and pigs; and this tendency has lx-en found incurable in 
dogs which havebecn brought home as puppies fromoountrics such 
118 'l'ierra del Fuego and Australia, where the SlLvages do not keep 
those domestic animals. liow rarely,on tho other hand,do our 
civiliscddogs,evcn when quite young,rcquiretobc taught not to 
attllckponitry,sheep, and pigs! NodouhttheyoccasioIlJl.l1ydo 
makoanattack,andlLf'Othen beaten; and if not cured,theyare 
destroyed; BOthat habit and80me degree of selection have 11m­
bably concurred in civilising by inheritance our dogs. On the 
otherhand,youngchickens have lost., wholly by habit,thatfearof 
thedogandcatwhicb no doubt was originally instinctive in them; 
forIaminformcd by Captain Hutton that tho young chickens of 
tho parent..arock,tbo Gallua bankiva, when rearcd in India under n 
hen, aroatfirst cxCCSllively,vild. So it is with yonng pheas.1nts 
f('nredin England nnderaben. Itisnotthatchickensbavel08t 
all fcar, but fcar only of dogs and cats, for iflhe hen givea lh, 
danger-chuckle, theywiU run (more especially young tnrkeya) from 
tmder her, and coDceal thomselves in the snrrounding grass or 
thitket8; nndthis is evidently done for theinstinctivepurposoof 

~~~~~~ni~'~t:::::t~n:;::~~n!~~~s t~:r ~~~:rU~I~~ :~~; 
dumeatication, for the mother-hen has 1l1m06t lost by disuse tho 
(lOwerorfiight. 

H<>nce, we may conclude, that under domcstication instinctl have 
~nacquired,andnaturalin8tinctshavebcenI0llt,p3rtlybyhabit, 

~~;;~~E!t'~~1:~ i:~~;~:~?:~:~!:~;~2~~~::ri~~ 
• 801M ca8('S compullOry habit alone has Bufficed to pro:u~e inhe-
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Ila~~ i:~~ ~:=' ::fiu~d~;ta;t~:~:,ir::t~~i~~~;L:ter.~; 

lS~;t~~~,~t~;~r~t;':~E?:::,~~~Z;~~~:~~;q~i 
hive-bee. These two latter instincts have generally and ju~tly 
:~D~:ked by naturalists as the mo~t wonderful of "U known 

jnstinct5 r:f tho Ouckoo.-It is .!!upJlO!'OO by lOme naturali.!!t.s that 
tllemoreimmediatecnuscof theiDstinctor the cuckoo is, that she 
iays here<'<£S. not daily. but at intervals of two or throoda.ys; 110 

tbat,ifshewero to mako her own Dest and sit on her own eggs, 
those first laid would haYetobeleftforlOmotimeunincub.'\ted,or 
there would be eggs and young birdsofdilTerellt agcsinthesame 
nest. If this were the case, the process of laying and hatching 
might be inconveniently long, moro especially as she migratesata 
vcry early period; and the first hatched young would probably 
have to be fed by the male alone. But the American cuckoo is ill 
this predicament; (Or she makes her own nest, a.nd has eggs an,i 
young sllccessivelyhatched,all at tho samotime. It has been both 
assertcdand denicd that thc American cuckoo occasionally lays her 
eggtl in other birds 'nests; but I have lately heard from Dr.:Memll, 
of Iowa,tbat he once found in Illinois a young cuckoo toj;ctiler 
with a young jay in the nest ora. Blue jay (GaTTlllus crit;t3tus)j 
and as roth were nearly (ully feathered, there could benoroisb.ke 
in their identification. Icouldaisogivesc\'emlinsulllc(lSofl'8rioUli 
birds which bayc boon known occasiollallyto lay theireggtl in other 
uirds'nests. Now let us supposo that tile ancient llrogenitorofoU[ 
J<:uropeancuckoohadthehabitsofthcAmericancuckoo,lIond that 
shooccasionallylaidan~inanotherbird·8nest. Htheoldhirtl 
I.refited by this occasional habittbroughbeing enabled to migrate 

~~~::: ~~ro:E~a~'::s~th=i:U:~e~ ~/~~~'~~~:ta~:: =i~l=~ 
another species than when renred by their own motber, encum-

~~:c: ~~:s~~l~l:l~~~ t~~le~Ot:n ~t:oh~~~n~i;:so~n~lg'~:~!n~r 
young would gt\in nn advantage. And analogy would ll'l\d us t·) 
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1..ciicve, that t.he young thus rc:u .... '<.l woul~ be apt. ~ follow by inh~ 
ritanoo tho. occa.sional and aberrant habit of theu mothor, and ID 

thcirt.urnwould he apt. to laytheiIeggs in other birds' nests, and 
thus be more successful in rearing: their young. By {l, continued 

~~Ef::;~~:~!'1~~:F~~~:;'I~:~:~~:~=;~~~ 
I:l.yshereggson tho oore ground,sitson tllClD,.and feeds her young. 
This rare ovont.is probably a easo of reVc.r8lon to tho long-lOlit, 
aboriginal instioetof nidification. 

Hhaabeenobjectcdthatlbavenotnoticcdotbcrrehtedinrlincts 
and adaptations or sirncturoin the cuckoo, which are spoken of as 
llecess..vilyco-or<iinatcd. Butinallcases,spcculationonaninstinct. 
known to tlS only in a singiespccies, isuselC88,for we havo hitherto 
.haunofactatoguideus. Untilreccntlytheinstincts of theEuro­
J)cllil and of the non-parasitic American cuckoo alone were known; 
11011', owing to Mr. Ramsay's observations, we have learnt something 
about throo..A.ustralianspecies,whieh Jaytbeir eggs in other birds' 
llcstp.1'hechiefpointslobcrcferredtoarethrce:first,thatthe 
oCQmmoncuckoo,witb rare cxceptiollS,laysonlyone egg inanest, 
80 tlint the large and voracious young binl receives ample food. 
Secondly, that the eggs are remarkablysm.all,notc.xeeeding th06C 
(If lheskylll.Tk,-a bird about one-fourth as large as the cuckoo. 
'l"hat the small size of the egg is a rcal case of adaptation we may 
iufer from the fact of the non-parasitic .American cuckoo laying 
full-sized eggs. 'Thirdly, that tho young cuckoo, soon afterbirth, 
Im8 the illStinct, tlle strt.Dgth, and a properly sbaped back for 
ejecting its foster-brothers, which then pcrish from cold and hunger. 
1'hishas becn boldly caUC(i a beneBcentarrangement, in order that 
the young cuckoo mnygetsufficientfood,and thntits foster-brothers 
rnnypcrishbeforctheyhadacquiredmuehfceling! 

'flnning now to the Austmlian spcc.ics; though these birds genc­
raliylayonlyoneegginancst,itisnotrare to find two and even 
three C"",...gs in the same nest. ]0 the Bronze cuckoo the eggs vary 
::;reatly ill size, from cightto ton lines in length. Now if it had 

!~~ °tfh: ~;~nl~id: ~ !~iStoBk~:Sd~;v~C :r~a~~~0~:~;~~~:: 
o~, as a. more probable, to bave been hatched within a shorter perivcl 
(tor it ISasscrted that there is a relation betwcen the sizc of eggs 

~~~~~~:~i~;~f~~l~!0.~~;~~?~~;~~~i~ 
Darwin Online: By permission of thLeo~~~~tees of the Natural History Museum 



214 ___ lll_S'_iuc_,_of_,"_e _Cll_ck_oo_" __ 

::?~~:~~!r:ir€~"~ut~~::::u~f,~:::~~~!~i~::~~ 
~~f~i~f~~!fi~~12i~f~f~:~1~~:4~~~;;c~~ 
n..-diy have been added to those which It is biumcd must aU h.a\'C 

Uoe1l3cquiredtogcthcr. 'l'hccggsof tbcAustralianBron~e cuckoo 

:r~'a~r~~g :::::~,R~u:it·: ai~l c:i~r:':~~%l~:r:;i~~ C:~;l~; 
lllwesecuredandfixedanyoovantagcoU8vnrialion. 

10 the case of the Europeancuckoo,tbeoff:ipringofthc COBler· 
parenta are commonly ejected from the nest within throe days .. ft~r 
the cuckoo is hatcbed; and as the latter attbis age is in a mOit 
belplessoondition, Mr. Gould was fonncrlyinclinoo to belic\'c that 
lhe act of ejection was performed by the foster-parents themst>\\·cs. 
But he has nowrcceivcdatrustworthyaccountor a young cuckuo 
which was actually seen, whilst still blind and not able even to 
hold up its own head, in the act of ejecting ita foster-brothH~. One 
of theaewas replaced in the nest by tbe observer, and was agam 
thrown out. With respect to the means by which this strange an.l 
odious instinct was acquired, if it were of great importance forth!} 
young cuckoo. 1\$ is probably theCl1S(!, to roceh'e as much food AS 

possiblesoonafterhirth, IC:l.usccnospccinldifficultyinibhrwin..: 
grndunllyncquirod, during successive generations, the blinddesin·, 
the IItrcngth,and structure necessary for the work of ejection; fN 
those young CUckOO8wbieh had such habits and structure best Ue-I'"e­
loped would be the most sccurelyrcared. 'rhe first steptowartls 
the acquisition of the \Jroper instinctmip;ht have been mere unin­
UoutionaJ restlessness on the part of the young bird,wben IIOmewhat 
admnccdinageaud strength; the habit luwing been aft('fwnrds 
improved,and transmitted to an earlier age. I can BOO DO more 
diflicultyinthis,thauintheutlbatchcdyoungofotherbirds nc-

;~:~~~~\!~~:::~~ri~gb:~~::~~rt~:~8~:n ~!:~lsl:::~~:r~;, 
1\ trans.ltory sharp tooth for cutting through the tough l-gg-sbtll. 

;':~::~hi;~~::~:i~'~li~~::,~~,~~~:~:I~:~:;~~ 
atructure of tho youug cotlld be slowly modified as surelyns thoset,f 
the adult; and bothcascs must slandor faUtogetherwith thewllo!. 
tbrory of nat urn I sclection. 
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;~;~r;;:~7:~ai~q~f~~}T~;;~]~~:i~f~ 
~~~:S~/~~~~~!r o:;:ks,~t~~~u=~~i::e~~~i:.O l~~~er:i~~~ 
buildanebtof their own, or seize on one belongmg to some other 
bird,oocasior:.ally throwing out the nestlings of the stmngcr. '111ey 
eitherlnythcircggsinthen&tthus appropriated,or oddly enougb 
build oue for themselves on the top of it. l'hey usually sit on 
their own eggs and rear their own young; butMr.IIudson 8:l.ys 
it is probable that they arc occasionally pamsitic, for he has seen 
the young of this species following old birds of a di.stinc~ kind 
and clamouring to be fod by them. The pnrnsitic habits of another 
species of Molotlm18, the M. bonnriensis, arc much more highly 
developed than those of tho last, but are still far from perfect. 
'l'his bird, as far as it is known, invariably lays its eggs in the 
neatli of strnngers; but it is remarkable that severol together 
sometimes commence to build au irregular untidy nestor their 
own, placod in singularly ill-adapted situationJ!!, as on the lcave!!! 
ofa large thistle. They never, howe\·er, as far as Mr. Hudson 
has ascertaiued, complete a nest for themselves. They often lay 
80 many eggs-from fifteen to twenty-in the S3.me foster-nest, 
toat few or none enn possibly be hatched. 'l'hey have, moreovor, 
the extrnordinaryhabitof pecking holes in the eggs,whether of 
their owu species or of their foster-parents, which they find in tba 
appropriatednosts. They drop also many eggs on the oore ground, 
which are thus wasted. A third ~pecies, the M. pecoris o£ North 
America,bas acquired instincts as perfect as those of the cuckoo, 
fllritnever !.ays more tban one egg in a foster.ncst, so that tho 
young bird is securely reared. Mr. Hudson is a strongdisbclievor 
in evolution, bttt he appears to have been so much struck by the 
imr'erfectilUltincts of the MoloUuus bouariensis that he quotcs my 
woros,andasks,"Mustwccousiderthesehabits, not as especially 
endowed or created instincts, but as small consequences of one 
generallaw,nnmely,transition?" 

Various biros, as has already been remarked, occasionally lay 
Owir egg.s in tlle 116848 of other birds. This habit is not very 
nncommon with the Gallinacere, and throw!' some light on the 
~iugular iru;tillct of the ostrich. In this family St:veral hen-binh 
uuitelludlaylimafeweggsinonenestaudtheninanothcr;llnJ 
the~3.re hatched by the males. 1'his instinct may probably be 
~\Int.edfurhYlheractofthehenslnyingalargenumbcrorcru;'1, 
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~~~~~~~~~~~ 
::::i~U:~C:u~:r ~=::: ::~::~e():ITthh~~i~h:~~:!n~:b:; 
for they do not posscs.!I tbe pollen-collccting apparatus which would 
}Ul.\"C been indispensable if the! had 8tore~1 up food for th:iro~n 

~;:7~iC ;:~; ~~;'~b~ 1~:Sbl~~~; s1:~::~~i~~t;? f~;e~~:~~~ 
tbat,although thc1'achytes Dlgra gencraUy makes Its own burrow 
and st.ores it with parnlyllCd prey for its own larvre, yettbat, when 
this insect finds a burrow already made and stored by another 
sphex, it takes advnutllgo of the prize, and booomesfor theoocasion 
])Qrnsitic. In this CD.sc,aswith tbator the Molotbrusor cuckoo, I 
can sce no difficulty in natural sc!cclion mnking an occasional babit 
pcnnrmcnt,ifof advantage to the specic~, and if the inscctwhose 
Ilf'~t and stored food are feloniously appropriated, be not thm exter· 
minate<.l. 

blace-making ill&tinet.-This remnrkRble instinct was first d:~ 
covf:roo in the Fonnica. (Polyerges) mf('scens by Pierre Huber, a 
betwrobservcr evcnthan his celebrated father. This antis a'bM­
llllolydependcntonitsslavcs; witboutthciraid,the spt'Ci('swould 
C('rt.'1iniybe<:omo extinct in a sin~leyear. 'rhe males andrerlile 
females do no work of any kind,and the workers or steriie rcmal('1I, 
~hough most energetic and CQura:.;cous in C311turing sla\·es, do no 
other work. They arc inca}X\bJe of mnkicg tbeiroVin nCl'u,oroC 
f .... lingtheirownlarvre. Whentbcoldnct;tisfoundinconvcnient, 
and they have to migrate, it is the slaws which detennine tl10 
mi~rntioll,alldactuallyc.'1rrythcirmnst('rsintheirjaws. Soutterly 
h~lplcss are the maste~, that when lluber shut up thirty of th('111 

~~~h~.l::hat~~i:c~\::~a~~! a~!c;~~~f~I~~i!:t'l~:~~:mt:~\.~~:, ~;i 

~l:~~~;::~~;C0.:;l~:;,?~"+;',~~:f~~i~;f,~~:'~Ei;:~~ 
3ud tendoo the larll:e, and put all to rights. Whatcanbemotl.'extra· 
ordinary than thesewcll-asccrtailloo facts? lfwehadnotkl1<1waof 

~:~~v o~l~o~~:~~:~~~s~~~;~:~~l~l!~~·~l~ I;:r~~!~~~~ to ~I~~llinle 
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Anotherspc<:ies, Formica sang-uinea,was likewise firstdi!iC(l\'eroo 
by P. llubcr to be a slave-making ant. 'J~his species is found in 
the80utbeml'Grtsof E ngland, aud it!! habltshavebcen attendetl 
to by Mr. F. Bmitb, of the British Museum, to whom I am much 
indebted for information on this Rndother subjeds. Although 
fully trusting to the st.ntcmen~ of D uber and ~r r. Smith, I tried to 
approachtllC 8ubjectina sccphca.l framo of mllld, as any one may 
well be excused for doubting tho existence of so extraordinary an 
instinct as tllatofmakingslaves. lIence,lwiligivetheobserva_ 
tiOllS which I made, in some little detai l. I opened fourtccnnests 
4Jf}'. aanguinea, !l.nd found a few sJrl.\'csin all. Males and fertile 
fema.lcsof tho stave specics(F.fusca) arc found only in their own 
I,ropcroommunities, and havc nc\'er 'boon observed in thcnestsof 
j.',Fanguinca. The slaves aroblack and not above half the size 
of their rt'(} mastcrs, so tbat tbo contrMt in their appearance is 
great. Whenthenestisslightlydisturbod,theslavesoccasionally 
como out,andliko theirmastcrsaromuchagila.tcdanddcfcndthe 
Ilest: when tho nest is much dlsturbo<1, and tbe larvre and PUllru 
arc expoood, the slaves work: energoticaliy together with their 
masters in carrying them away to 0. place of safety. Hcncc, it is 
clear, thattbc slaves fcelquitcat home. During themollths or 
June and July, on threesuccessi\'eycars,IwatchedformanyhoUTH 
hC\"Crot nests in Surrey andSu8Ikl3:,and Dever aawastave either 
le:weorentcranest. As,durlngthcsemonths,theslavesaro l'ery 
Co,!win number, I thought that tbey might behavcdiffercntly " hen 
more numerous; but Mr. Smith inCorms me that he has watched 
tIICnCtitsatvarioushoursduringMay,June, and August, both in 
Surrey and llampshire, and hsa never IJCCn the slaves, though 
i,resent iulargonumbcrsinAugutit,eitber leave or enter tho nest. 
llcllcc ho considers them o..s strictly houschold slaves. 'l 'hemasters, 
on the other hand,may bc oonstantly seen bringing in materialifor 
the nest, llUd food of all kinds. During tIle year 18GO,however, 
iutbc montb orJuly, I ca.mcacNils a community with an unusually 
large stock of slares, and I ollS<'rvoo. a (ew slaves mingled with 
theirmaBters lcaving: the nest, and mIuching along the same road 
to a tall Sootch-fir-lree, twenty-five yards distant, wbich thoy 
., .. <:udcdtlY,!etber, protoablyinsearchofal'hiliesorcocci. According 

:~ ~\~~::r~:~~ ~:~i~:h~~ :~~r!~~ti~~e~~r :::~~at:~n:n~~~n~la~~~ 
11~t,.alJ\ltl,eyalolleopenandcluac the doors in the momingnnd 

~:c:l~fc~ n~~, a~~i~e~~r ~,~~!)r~~;~el:!:t~~ t~:~ei~s~~~n~::~t:~~etl:~ 
wastt;rs and slaves intbctlVooountries, probJ.blydepcnds merely 
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on the ~laves bo. ng captnn..J in greater DUlllbcrs in SwitzcrlallJ 

~f?~~ff~~~i 
lna.\;:('rI hauntino the same spot, ~d e\·tdcutly not m -an;h of 

~:~;ii;:~~~~~~~~~~:~r~~f~t~~ 
dil;tant; but they were prevented from getting any pupE to n>ar 
as 81M'es. I then dug up a. :!!mall parcel of the pupm of }~. fl,~1\ 
from another nest, a.nd put them down on a bare spot near the 
I'lace of combat; they were Cllgerly seized and carried off bytllo 
tyrants, who perhaps fa.ncied that, nftcrnll, tlleyhad been Tictoriou~ 
in their late combat. 

.\tthe samctimoIlnidon the snmc plnce 0. small parccl of the 
pUpa! of another SpcciCll, F. fianl, with a few of these little yellow 
ants still clinging to tto fmgments of their nest. This species is 
sometimes, though rarely, made into slaves, as has been dcacribcd 
by Ur. Smith. Although 80 small a species, it is very oourt\geou~. 
1111(11 navo seen i~ ferociously attack other ants. In one instance 
I found to my surprilC an independent community of F. fllln. 
un,ler a stone beneath II nest of the slavc-makingF. s:lnguine.'l; 
and when 1 had accidentally disturbed both nests,tho little nnb 
nttackeu their big: ~ei.;hbours with surprising courage. Now I wu 
curious to ascertalll wbether F. 5.'\nguinea could distingui.l!h the 
pUpal of F. fusca, which they babitunlly make into slIwe5, from 

~~t~:~f~~~~~ 
offthepnpre. 

:~;~~g§~~~i;~~~~f:::~f~~;i~~~:~f~[l:E:if~ 
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~Ie instinct-always supposing ea.ch modifi~tion to be of U!ie to t~e 
species-until an ant was formed as abjectly dependent on Its 

tila~~.~~; ~~:l:::t (Jff~r:~~~e--B~e ._I will n.ot here eu~er 011 
minuwdetails on this subject, butwLll merely give an outhneof 
tho conclusions atwhichlbave arri\·oo. llemust 00 a.dul\llJ.;.lll 
who can examino tho exquisite structure ofaoomb,sobeautifully 
adapted to its end, without entbusias~ic ndmimtion. We hc:ar from 
matbematiciansthat boos havopmellcallY80lvcd a recondIte pro­
blem, and have made their cells of tho proper shape to .hold tbtl 

::;~~~i~~:~~:,~;',l:~~:~~'£~;,~r~~:~:It~S~:;~~ 
would find it ,·ery difficuit to make cells of wax of the truoform, 
tllOUghthis isefiootedbya crowd of booswurking ina darkhi.e. 
Gmnting whatever instincts you Iltt'aSC, it seems at first quite 
inconceivable how they can make all the necessary angles and 
planes, or even perceive when they are corrcctlymade. But the 
difiicultyis notnenrlysogreatas it nt first appcars: all thill 
::t~~:~ work can be shown, I think, to f<.)llow from a few simple 

J was led to im'('stio-ate this subject by Mr. WaterhouS(', who htU 
shown that. the form of the celt standI:! in close relation to tho 
presence of aJjoinin;!; cells; and the following view may,perhal'''\ 
be consideroo. only as a modification of his thoory. Let us look 
to the great principlo of gradation, nnd scewhether Nature dO('j 
notrovealtoushcrmcthodofwol"k. At one end ofashort!!('ries 
weha\'e humblc--bees, which use their old cocoons to hold honey, 
sometimes adding to them short tubes of WlU::, and likewise makin!!; 
~parateand\·eryirregul1rroundedce1l80fwax. AttheotherenJ 
of the series wohave the cells of the hi\'c--bee,placed in a double 
layer: each cell, as is well known, i~ an hexagonal prislll, with 
thobasaled;;esofitssixsidesbevelhl&Oasiojoinanillverteo.l 

:&~:~;7hO:;~~~~;~~:t~~~:~~~~;iO~:~ :Eg~~f:~~h: 
a,ljoining cells on tho OI'p05ite side, ]n the series bttwet'n tbe 
extreme pcrfcdion of the cells of the hive-l.oce and the biml'iicity 
of those of the humblc--bee we have the cells of the ' tcxil'an 

~.~!i~~~~:~e;~t:~~~ ~ri~~~~~~::!~ :I:~u:fu~~e~~~,;;~r~l~l~~.r~ 
~~r:~l~~:~~a~~:;~~ 1~~I~b :~a:~~i~~ll~~ :~I:,b~n l~!~~~~ ~\I:~~~:\:l~ 
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arc bau:hed, and, in o.ddition,some largo c:ellsofwax for holding 
honey.1'bcscia.ttC'fcellsaroncarlY6phcricaiaudofnear'lycqual 
sizcs, and are agg;'egatod into an irregular mass. Bot the im­
lX1rtant pointtol1Oticeis,tbatthcsocetls9J'Oaiwaysmadeattoot 
degree of nearness to each othcr that they would have intersected 
or brokcn into {'Bch other if tho spheres had been completed; but 
this is never permitted, the bees building perfectly flat walls of wax 
betweenthesphercswhichthllstendtoiutersect. Hencc,cachcell 
consists of an outer spherical portion, nud of two, thrce, or more fiat 
surfllCes, according as the cell adjoins two, throe, or more other 
cells. Wben one cellrest.s on three other cells,whicb,from tho 
spheres being ncarly of tho samesizc, is very frcquentlyandncces­
sarilytho case,tho three flat surfaces nrc united intoapymmid; 
and this pyramid, as Hnber has remarked, is manifestly a gross imi­
tationof the three-sided pyramidalba.so of the ceU of lhe hive-bee. 
As in the cells of the hive-boo, SO hcre, the three plane surfaccsin 
nnyoncceUnecessarHyentm'lntothecon.structionofthreeadjoin_ 
ing cells. It is obvious that the Mcliponn saves wax, and what 
is moro important, labour, by this mannerofbnilding; for the £lnt 
waUs between the adjoining cells are not double, but are oftbe 
srunc thickness as theoutcrliphericnlportions, Md yet ('8.chflat 
portion fonns a part of two cells. 

Reflecting on thiscase,itoccurroo to me that if the Mclipona 
had made its spheres at 80megiven distance from cach olber, and 
had made them of equal sizes :md had arranged them symmetrically 
iu a double l3yer, the resultingstructtuewould have been as per­
feet as the comb of the hive-bee. Accordingly I wrote $0 Professor 
Miller, of Cambridgc,andthi!! geometer has kindly read over the 
following statemen~ drawn up from his information, and teUs me­
that it is IItrictly oorrect;-

Ira number of eqllil.l spheres be described with their centres 
placcdin twoparaUellnyers; with the centre or each sphere at the 
distanooofradius x'" 2,orrndiu8 x 1·41421 (or at somelcsscf 
distance), from the centrcsof the six surrounding spheres in the 
B:LlliOlaYCf; audat tho samodistanco{rom tho centres of tho ad­
joining spheres in the othcrand pnrnllel layer; then, if plancsof 
iutersoctionbetwcentho 5(lvemlspheresll both layers be formed, 
there will result a doublo !ayerof hexagonalprismsnnited together 
by p~ramidal bases fonned of threerhombs; and tho rhombs and 

!~::= ~itt~~::=~~~!~~r:e:~\~~~c~ ~n~: ~~~~:~~~~~ 
cells of the hive-bee. But I hear from Prof. Wyman, who has­
mndo numerous carcful measurcments, that tho nccuracy of the 
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;~~::~:;~ro~}~~Ct~!~~O,:noFt:l~Y ;~a~;:.\~ ': :~~~~f 
C\·'ric::1=·may sdely conclude that., if ~e could sl~ghtly modify 
tlle in~tillcte :'!.Irrady posscs.."Cd by the Mehpona, and In themsclv!'l 
notycry wonrlerful,thisbeewould make a 'Jtructureaswou.dcrfully 
perfect as that of the hive·bec. We must sup~ the Mchl'ona to 
Imvethc power of forming her cells t~lysph,:ncal,and of c(!ual 
~izes; antI this would not be very Bur~r1Sm~, seemg: that she ~I~y 
does ro to a certain extent, and BCemgwhat perfectlycylmdncal 
burrows mnny insects make in wood, apparen~ly by turning round 
onafixedpoint. Wemustaupposc th,·l\Ieh~natoarrang-eber 
ecllain level layers, as she alren.dydoea her cylindric:al cells; and 
wemuBt further suppose, and this is the greatest difficulty, that 
she CAn somehow judge aocumtcly at what di!;tauce to stand from 
her f,·lIow·labourers when aevcralaro making their sphcrtllj but 
she is alrca.dy 80 far enabled to judge of distance,that she always 
dcscribes her spheres so as tointcrsoot to accrl.a.in extentj and then 
she unites the points of intersection by perfectly flat surfaces. By 
such modifications of instincts which in themsclves are notYery 
wonderful,- hardly morc wonderful than those which guide a. 
bird to make its nest,-I belie'·c that tho hive--bee has acquired, 
throul!:hnaturalselection,herinimitablearchitecturalpowm. 

But this theory can be kstoo by experiment. FollOwing the 
eXAmple of Mr. Tegetmeier, I scpnrntcd twocom~, and put betW~D 
them a long, thick, rectangular strip of wa."'{: thc bees in~tantly 
began to excavate minute circular pits in it; and as theyd(l{>pcned 
these little pite, they made them wider and wider until they were 
converted into shallow basin~, npJlCtlring to the eyc perfectly trocor 
pnrlsofaspherc, and of aboutthc diameter of a cell. It wasmOllt 

~~~r:~~~h~ o;:i:
e n::tt~:~~:~~~e;~e~l ~ ~~ir~!~ 

,uch.l\dISt.l:mCC from each?ther,thnt by the time the basins bad 
acqulrOOthe above-smtedWldtb(i. e.abont the width of an ordinary 
cdl),and were in depth about (lne sixth of the diameter of the 
sphere of which theyformeda}llU"t, the rimaoftbebasinainteflf"Cted 
or broke into each other. As IIOOn as tbisoccurred,thcileesce:uoed 
to exeavate, and began to buildup flat walls of wnx: on the lines of 
intersection between thebasina,BO that ell.Ch hexagoD!l.lpri~mwas 

~t~i~~r~~: o~l~:!:~~o~;r=::t.~ ~~i~h!::fO~~~!~; 
cells. 

1 then put into the hive, instead of a thick, rectangulnr piece of 
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~f:~ :~l~~:~~:OO?:::~~ ~~~£~:~:;~~:t~~~:~:i 
~~£:ti:~,;:::i,E~:::::t:;!\:~;:;~~~::t:~!!~~ 
did notsuffcr this to hsppcn, and tbeystoppcd their excnations in 
due time; so tbat the basins,as SOOD as tbeybad been a little 
deepcned,camoto have fiat bases; and tbcscfiat bascs,formed by 

~i~~:i~l~~l:~ :u~ej:~~;,il!~~c71~~~~~gu::;~~~;s:~r~~~~~:~~ 
intersection between the basins on the opposLte sides of tbe ridge 
ofw&%.. In eome pe.rts,onlysmaU portions, in other parts,large 
portions ofa rbombic plate were thus left between the opposed 
basins, but. thework,from the UllIUlurnlst.ate of thinga, b.'\d not 
born neatly performed. The bees must have worked at very 
ncnrly the &ame rate in circularly gnawing away and deepening 
the ba.~iIlSon both sides of tbe ridge of vermilion wax, in order to 
have thus succeeded in leaving flat plates between tbe baSins, by 
stol'pingworkatthepianesofinterscction. 

Considering how Hexible thinwa..~ is, I do not see that thernis 
IInydifficulty in the bee8,whilstatworkon tbe two sidcsofa strip 
of w:u:,pcroeiving when theyha,e gnawed the wax away to the 
I'TOI>t:rthiuness, and then stoppingthcirwork. In ordinary combs 
it has appeared to me tbat the 'bees do not always 8ueceed in work· 
ing.atcx.actlytbe same rate from the opposite sides ; forI have 
notIced half-c<>mpleted rhombe at tbe bnsc of a. just..commenced cdl, 
whiehwere slightly concave on one side,whcre I suppose that tho 
Lccshade:r.cavatcdtooquickly,andconvexontheopposedside 
~llero the bcca had worked less quickly. In one well marked 
InI!1ance, I put tho oombback into the hive, and allowed thchees 
!o go on working for a short time, and again examined thecell,and 
J(oundtbattherhombicplatehadbccnoompletcd,audbadbeoome 
perfectly flat: it was absolutely impossible, from the extreme tllin· 
n&!8 of the little plntc,thnt they could bave effeetcdtbisbygnawing: 
nwaytheoonvexsid<'jandlsuspcctthntthebees in suchrnscs 
lltaud on opposite Bidcsand push and ocnd the ductile andwnnn 
wa.:r..(which as I have tricdisca.sily done) into its proper inter­
mediate plane, and thUll flaUen il 

tb~~i7 t;~ee =~:~~ O~u\~~ ~o~g:h:~~~:;I~O~h~:~~~ ;~.: 
thcy cou~d make their ceUs of the proper shape, by standing nt tbe 
l'Nfter distance from each otber, by el:CI\l'ating at the same mtc, 
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r.¥~~;~~fE.~;~~~~~~I~~~lt~~~~~ 
M they d{l('pen each cell. 'l'hey do not make t1~e whole thr('t'-sided 
pyramidal base or anyone coli at tho same time, ~ut only, that 

~~~~i~t~;~:;~~::r~:,it~:;;r~i~ E~~:~i~'~~ 
commenced. Some of these 8tatements differ from those made by 
the justly celebrated elder Huber, but I am convinced of their 
accumcy; and if I had~racc,I could sbo\vthaltbeyllrecoruonnablc 
with my theory. 

Huber'ssl:l.tcment,th:l.t the very fin<t cellisexcavatedouto{a 
littleparal1cl-sidedwallofwax,ilno~nsfar:\SIhave:;ecn,strietly 
correct; the first commencement hlwmg always been a little hood 
of wax; but I will not bero enter on details. 'Ve see how important 
apartcxcavlllion plays in the COllstruction of the cells; but it 
would be a great error to 8upp06e that thebecscannot build upa 
rough wall or wax in the properposition-tlul. t is, along lheplano 
of intersection between two adjoining spheres. I have several ~pe­
ciroensshowing clearly that they can do this. Even in the rude 
circumferential rim or wall of wax round a growing comb, flC1urt'li 
may sometimes be observed, corret>ponding in po~itiol1 to the l,\anel 
of the rhombic basal plates of future cell ... Buttheroughwal1 
wax has in e\'crycl\SQ to be fini1;hedoff, byooing largely gnaweol 
away on both sides. The manner in which the bees build is 
curious; they always make the fint rough wall from ten to t\fcnty 
times thicker than tho excellsivelythin finishedwaU of the cell, 
which will ultimately be lert. Wo shall underst.'\nd how they 

:lktb~~ :p::!g =;i~:~.~~p~:;;\~ao~roa~t~i~f;c~f :~~et~l~ 
ground,till a smooth,vcry thin wnll is left in the middle; the 
Illl1lIOOS always piling up tho cut·awayccment,and adJingfrctlh 
cement on the summit of tho ridge. We shall thus h.:Jxe .... tbin 
wnl~ steadily growing upward but always crowned by a gil:antio 
COI1IDg. From aU the cells, both those just commenced and thO&O 
completed, beingthuscrowncdbya strong ooping of wax,thebees 

S::i~:: ~!,~:~~~;,~;\r~ %~:'i:~:Ei~~,!:::ti:~~~~:; 
tweJ\'e measuremenb m.ado neaf tho border of the comb, Jh of an 
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~~:01~~~~~jLtf~:~~;:~~1{f~:~;~~~:~~~~~1~~: 
distancofrom th(l parts of the cells justbcgun,sweepmgsphercsor 
cylinders,alldbuildingupintermediateplallt's. . . 

As natural selectioll acts only by tho accumulation of shgl\t 
mooificationsofstructuroor instinct,each profitable to theindi· 
\'idual lmder ils conditions of life, it may rcasonably 00 asked ,how 

~~:~~~~~!~;!::~~~:; J7:f~:~ ;~~~t~~~k:~::~~ 
isnotdifficun: cells collStructedliko thoscof tho bee or the wasp 
gain instrcngth,and 8a\'e much in labour and spa.ce, and in the 
materinlsofwhichtheyaro constructed. With respect to the for· 
mntionofwax,it i.!I known that becs are often hard prcssed to get 
8uflicientnect.-u, and I am infomloo hy Mr. 'l'egetmeier that it hllll 
bcenexpcrimentallyprovcd that from twelve w fifteenpouncUof 
dry sugar lLre consumed by lL hive of bees for the secretion ofa 
pound of wax; so that a prodigious quantity of fluid nectar mu~t 
be collected and consumedbythebccs in:l hi\'e for the secretion 
of tho wax nccessaryforthe construction of their combs. More-­
over, many bees have to remain idle for many days durin~ the 
process of seeretiolL A large store of honey is indispensable to 
support a large stock of bees during tho winter; and the lK'Curity 
of the hive is known mainly to dcpendon a large number of bees 
beingsI1P.IXlrted. IIencetbesavin~orwnx bylnrgelysavinghoney 
and the time consumed in colJceting the honey must be nn import· 
ant clement of success to any family of bee!:. Of COllrse tho BUCCe.~~ 
of the species may be depl.'ndcnton the number of its encmics, or 
parnaiws,oronquit?distinctca\lscM,andBObcaltogetherinde­
pendent of thequanhty of honey which tho bees ean collect. But 

~b~; :~~~~h~!~~=i~~~\:'l~~~~~:ta~e a~~i~n:Oin~~ ~~~t: 

=:~~~~~~~~!:~~~&,:~~1,~~:i~i~: 2;ti~~ 
:e~~~~t !~:~!t ~·:::;il:c:o~l i~~:~t:;:t::c~~lflei~1~~~7:y~~~:~~; 
~:~:o:e~~e~e:~ ~:~;t~j~:n~ C~I!~~_~:~~~~~.~i~~~ f~~t~e \;':~':11; 
and wax. llenee it would continually be more and more /l,hAU-
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~~~~f ~~l~{l~~}~i~{:~~~~~~l£~~~~[~; 
samocause,itwould be advantageous to tho 1aIelipona,ifshowere 

~:na:to p:C:I;18f:~::n~e~:r'h~!: :~, ~~~~~~!~C:~:~rf:C?s 
wouldwhoUydisappear and be replaced by plano surfaces; ~nd the 
Melipona would mnko ll. comb as pcrfectns that ofthehlvc-bce. 

!:~I~n~O~~~~~:r ~I~c x::~~t~Ot t~~ ~~~~~:I~:'f::~s~!.e ~~:: 
is absolutely pcrfect inecooomising labour and wax. 

'l'bus,as I believe, tho most wonderful of all known instincts, 
that of the hivc-bcc,canbe explained by natural scledion having 

~!~~er~~~~~~; ~~u:e:~~ti::~~~:~, ~;hs~o~~!~~~:~o~ 
and more pcrfecUy lcd tho bees to sweep equal spheres ntagil'cn 
distanco from eacil otherinsdoublolayer,nndtobllildupnnd 
excavate the wax along tile planes of intersection; tho bees, of 
coursc, no more knowing that they swept their spheres at 000 p!lr­
ticulo.r distance from each other,than thcy know what are the 
several angles of tho hexagonal prisms nndoCtbebasal rhombic 
plates; thomotil'cpoweroCtheprocessoCnaturnlseiectionha.ving 
boontheconstructionoCcc1!soCduostrengthnndoftheproper 
sizennd shape for thc larVle,this being cffcctedwiththegrentest 
possible economy of labour and wax; that individual swarm which 
thus made the best cells with lrostlabour, and lease waste of honey 
in the secretion of wax, having succeeded best, and having tran~­
mitted their newly.acquired economical instincts to new swarms, 
which in tbeir tum will ha\'o had lhe best chance of succeeding in 
thestruggleforcxistence. 

Objtction& to t1u~ The&ry of },'atllral &lectlon as applUd to I118Ullct8 : 
Nt1lter and Sterile JlIUd8 

til!! ~~~~:noa~i~~edo~o 8t:::;:0~~~ v~~~::tit~cet o~~:~t o~!~:t:t~ 
.&illltlitaneousandnccumtelyadjustcd to each other, as a modifica-

f~~:~fj~~;~~~?;;;f::rf~~f.:~~~g::~:,~?1:fi;~~! 
larger tlhnouse (l'afU8111ajor) alluded to in a llrc,'ioull chapter: 

02 
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~f:~~sii:t~~~~~Jl:gi:~~;'~g~~~~~~fJ.E~ 
wero bctt~r and better adapted to brenk open the scoos,until B 

~:~~':~li.~:!:S ~:::,:E::~:a~~{~ :=;~~%~~:~~'::~ 
of a seed-eater? In this CRSO tho beak is supposed to be ~lowlr 
modified bynaturaisclection,8ubsequently to, but in accordanco 

~~~~~81~:;: ::~n~~v h~::r O;ro~':;r!~:ti~~ ~~i~:c~~:r ~:~~i!; 
from noy other unknowncau8C,and it is Dot improooble thatllllch 
larger fcctwould lead the bird to climb more and morountil it 
acquiredthoremarkablo climbing iostinct and power of the nut­
hatch. In this case a grndualchallgeof stnlcturo is 8UPposcUt'J 
lead to changed instinctivo habits. '1'0 tako ono more ca~c: few 
instincts are more remarkable than tlllltwhich leads tll08\\"iftof 

'- ~ ~~~a:it~: ~{~i~~~~e~~ =~oo;t~~~~\;I}i:;~ ~~ ~s~:::cdsa~I~;~~; 
&.'\lim; and one of the swifts of North America makes its nest (as 
I ha\'oacen) of sticks agglutinatcd with snlil"a,andcI'm withflllku 
of this substance. Is it then "cry improbable that tho natuml 
selcctionofindi" idual swifts,which.sccreted more and morosa!il'a. 
IIhould at inst produce aspocies with instincts leading it tonegleet 
other mntcrials,and to mako its nest exclusil'ely ofinspissnted 
So.'\\h'n? And so in other cases, h must, hOII'e\'er, be ndmittal 
that in mnny instances we canllot conjcctul'Q whether it "':\8 instinct 
orstructuro which first varied. 

1'j,~~5~1 
1~;:£t:g:fi~~~1r~:~1:E:i~;:{t~::[s~jA~~~!ff.iili 
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memoom of insect-communities: thediOiculty lies in understanding 
how auch correlated modilicationsof alructuro could have ~n 

~];~~~[~~~~ff;!~~~~i!E~::r~r~:~,~ 
gllin the desiroo end. Breeders ofcllttlewlsh the flesh nndfntto 

~~~~~:~~~~ :e~~~e~\:i;o~e ~~~ ::~!~;~! !\: :~~ 
stockandhassucceedcd. Such faith maybe placed III the {XIwer 
oCselociion, that a breed ofcalUe,alwnys yicluing oxen with exlrn-­
ordin.n.rilylong horns,could, it is probable, be formed bycareCully 
watching which individual bulls and cows, whcn matched, producoo 
oxenwilh the longest horns; and yet no one ox would evcrba\"e 
propagated its kind. Hereisnoollerandreaiillustration:accord· 
ing to M. Verlot, some varieties oC the double annual Stock Crom 
havingbcen long and carcCullysclcctcd to therightdegrcc,always 
produce Ii IMge proportion of seedlings bearing double and quito 
sterile flowers; but they likewise yield some single and fertile 
plants. 'l'hesolutter, by which alone the varietycnn bepropagatcd, 
may be compared with the fertile malo and female ants, and tho 

~u~i~hs~~~lev:rli~~i~ :It;het~~~,u:r8w~~ t:ia~~:.m;;:ii?~ 

t~~I~~~l:~~~]~~~3:'~~~i~,~~~~ff~i~ 
~~~~~1i~~~~~~~~~:~:~~1~:1;~~t~ 

But we hs"o not as yet touchcd on tboclimax of the difficulty; 

[~l~~t~~ 
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mcdiatoconditlon. I may digress by adding, that. ifUlo smaller 
workers had"\xJ;!n tho most usefnl to tho community,atui thor.e 
males and females had been continually selectro, which proouCfd 
more and more of the smaller workers, until all the workcrII were 
in this condition; we should then have had a species of alit with 
llCuters in nearly thc sarno condition ns tl10se of 111 yrmica. For 
tho workers of Myrmicahavo not oven rudimenf.sofocclli,though 
tho male and fcmalc ants ofthis genus hal-e wcll-devc!opooocelli. 

1 may give ono othcrcaso : BO confidently did Ie::tpcct.occasion. 
ally to find gradations of important structurcs between the Jifferent 
casteaof neuters in the sarno species,that I gladlY3\'ailedmY&elf 
of Mr. }'. Smith's offer of numerous specimens from the llame 
nest of the driver ant (Anomma) of West. Africa. 'rho reader ",ill 
}lerhnpsbestappreciate the amountofdifferenccinthCIIC ..... orken, 
by my giving not the actual measurements, but a strictly accurate 
illustration: tbediffcrence was the same as irwe were to scea &It 

of workmen building n house, of whom many were fil'e feet four 
incheshigh,andmanysixtccnfoethig-h; butwomu!!t in addition 
supposcthat. the larger workmen had IlCads fonr instead of thrt'<l 
times as big as those of the smaller men, and jaws nearly th·c 
times as big_ 'rho jaws, morOO\'er, of the working ants of tho 
II(lveral sizcs differed wonderfully in shape,and in tho fonn and 
number of the teeth. But the important fact for \18 is, that, 
though the workers can be grouped into castes ofdiffcrentsizt'!l, 
yet theygrnduat.e inscwibly into each other, as docs the widclS­
difTtrcnt structure of their jaws. I Ilpeak confidently on this 
latt.cr point, as Sir J. Lubbock mOOe drawings for me, with tbe 
camcra lucida, of the jaws which 1 dissected from the worken of 
tho BOveralsizes. !Ir.Bates,in Ilis interesting 'NaturalilSton the 
Amazons,'hasdescribcdanalogonsClUlCS_ 

With thescfa.cts before me, lbelit.lve thnt natural sclection, by 
actin~ on tho fertile ants or pl\rcnt~, could form a species which 
should regularly produce neukr~, nU of larJ;:e sizo with one foml 
of jaw, or all of small size with widely different jaws; or lastly, 
and this is theclimaxofdifficulty,onc setofwork('rs of one size 
andstructure,lLl\d simultaneously/mothcr set of workers ofa dif­
fcrentaizeandstructure;-agr1ldnatcdscri<'Sha\-ingfir:;tlx .. n 
formed, as in thccnse of the drh"er ant, and then the extreme 

~~~m8sll~:~i:l; ~~:=~= :hfc~a~~:I:~t~~~~:~~~r::o~~~~i~:: 
anintermooiat.estructurcwcrcl'rodliced. 

th:~~~~~g;:p~~~~::i::1 c~;t:i~;ltnfn~~':: ~~t~~i::r ~~~~~r~ 
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arenotalwayso.hsolutelypcrfectaud arc liable to mistakt'S:-tlHl.t 
1I0ilistiDctcanbeshowntohavclx:-cnI>rodllccdfortbe~of 
other l1uimals, tllOugh animals tako ad\'antage or the iustinctsof 
olhtr8j-that the canon innatum! history, of "Naturn non f:lcit 
s.'lltum," is Rpplicable to instincts as well as tocorporcal strucll1r~, 
and is plainly explicable on tho fore.,!;oing views, but is otlm_ 
wise inexplicablc,-all tend to corroborate tho theory of IHl.lumt 

selection. 
'f his theory is also strengthened hy some few other fact! in 

regard to instincts; as bytbat eommoncascofclosclyallico.i,but 
di~tinet, species, wbcn inhabiting distant parts of the world nnd 
living under considernblydiffcrcnt conditions of life, yet oftcn 
retaining ncarlytbe same instinct'!. For instance, wccan under· 
stand. on the principle of inheritance, how it is that the thrush of 
trollical South Americ.'!. lines its nest with mud. in thes.'llDepeculiar 
manner asdoosourBritishtbrushj llOwitis tbat the HOTIlbill8 of 
Africa.n.nd India have the saOleextrnor..Jinnry instinct of plnsterin~ 
upalld imprisoning the females in a hole in fLtrcc, with onlya 
smail hole left in the plaster through which the males fccdthcm 
I\nd their younlt wben hatched; how it is that tho male ,\rcn" 
(Troglodytell) of North America blli ld"cock'llcsts," to roost in, 
like tho malcsofour KiUy· ..... rens,-a hnbitwhoUyunlikothatof 
aoyotberkno'Yt-nbird. Fillally. itmaynotboal~ealdedllction, 
but to myimagiuation it is far moro satisfactory to look atluch 
instinctlllsthcyoungellekooejectingit1lfoster-brothel'!.l,--fl.ntJl, 
making slnYc.s,-the larne of ichncumonidre feeding within the 
live bodies of caterpillaI'$,-not 1\1 8peciailyendowed orcrea.tI.J 
inBtincts, but 1\1 Bmall conroqUCllces or one gencrnl lawlentlinc: to 
the advancement of all organic bc i ng~,-namcly , multiply, vl\ry. 
lct theatrongcst livc alld tbe weakest die. 
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two cascs, has tobc considered. 'Thcdistinctionl'robablyhnslx'Cn 

::~J}~f~i:~;~~~~~~~i~~~;:l!~E~~~'~~fs; 
:~::~~!ti~~t~:i.~:~:£~~~::::~~'~t::£:~:~t;~~3 
s~~WJ of Slt>rilily.-First, for the sterility ~f species will'll 
.croS8(.>d and of their hybrid offspring. ltis impossible to study tho 
severnl memoirs and works of those two conscientious and admirablo 
ohlcrvers. KOireuter and Gartner, who a\m06t dC"oted their Iin!l to 
this subject, without being decplyimprcsscdwith tho high gene-­
rality of some degree of sterility. Kii\reuter makes tho rule 
universal; but tbcnho cuts the knot,forintencascs iuwhiehl.e 
fouudtwo forms, considered bym06t authors as distinct sJX'Ci~ 
quito fertile together, he unhesitatingly rlUlks them:ls \·aridies. 
Gartner, also, makes the rule equally universal; and ho di~pul.N 
(ho entire fertility of ]\i,ilreutcr'stenca.sc!!. But inthcsa anilill 
many other cases, Gii.rtncr isobligedcarefuUy to count the 1I!!e&, 
ill oroer to show that there is any dcgrro or sterility. He altra)'1 
.compares the mlUimum number or secdI produced by two species 
when first crosscd,and the maximum produced by their hybrid 
.offdpring, with the averagenumbcr produced byooth pure {X\renl­
species in astato of n:ltllre. Blltcauscsof Berious elTOrhcrcintcr­
veno: a lliant, to be hybridiscd,must be CI\lltratcd, and,whntis 
.oftenmoreimportant,mustbcsecludcd inoroer to prc\'ent pollen 
being brought to it by insects from other plants. Nrorlyallthe 
pmntllcl:perimcntcdonbyGartnerwcrcpotted, andwcre kertina 
chamber in his house, 'fhatthcscprocessesllr6ofteninjurioUlto 
the fertility of a pi:lot cannot be doubted; for Gartnergh'esin bii 
t.'Lblc about a score of cnSCA of plants which he castratoo, Rod 

:~~~:l~~cf~i!~:i~~~: ~:e~\~~~n tl:OI::n[s a~~ ~~~~~~:~g~ ~~~~ 

:: E:~o~¥:~~~~~ :~l~:v~~;:~iE::: ;,~i;i 
::~:~!:;:~Ei~~:~;2;\~:'~~;!~~~;~,:="~:~,~:2::~:; 

It IS cert:ull, on the olle hand, that the ~terility of \'ariolls ~p:.,(1"~ 
\Vhcller~issodifferentindl'grcenndgroduatc8Il.w;lyBOL!I-
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scnsibly, and,on theothcrhand,thatthefertilityofpmospccit'9 
iSlOcMilyaffectcd by various cireumstances, tbatfor nil prncticnl 
IJUrposeijitis most dimeultto saywbere perfect fcrtilityendsnlld 
stcrilitybc:;ins.ltbinknobctrerevidcncoorthiseanberequircd 
than that the two most experienocd ohscnerswho haveeyerliv{!(l, 
namely KOireutcr and Gartner, arrived at diametrically opposite 
conclmsions in regard to lOme of tho very SlUUO fonns. It is alSQ 
mostinstructi,·etocomparc-butlhavonotspn.ccheretoenteron 
detnils-tbccvidenccadvanoodbyourbcstbotnnistsOllthequestion 
whether certain doubtful forms should be rnnked as species or 
varieties, witb tl10 evidence from fertility adduced by dillercnt 
bybrioiscrs, or by tho same observer from experiments made durin~ 
different years. It C/ill thus be shown tl1at neitllCr sterility nor 
fertility aifordsanyccrtain distinction bctweenspccics andvarictics. 
'l'heevidenoefrom tbis 8Ourcograduates away, and is doubtful in 
tho snmo degree as is tho cvidencc derivcdCrom otber constitutional 
and strllctural diifercnccs. 

In regard to tbostcrilityofhybrids in successiyo generntions; 
though Gartner was enabled torear80me hybrids,carcfullyguard_ 
ingthem from aCf093 with either purc pnrcnt, for six or seven,and 
ill one cnse for rengenerntions,yetbo nsscrta positively that their 
fertility nel·er incl'C:lSC9, but genernllydccrt'allC9 grenUyand sud· 
<1only. With rcspect to tbis dccrease, it mnyfirstbenoticcdthol; 
wbennnydel·iationinstruetureor constitutiollLs common to both 
parents,this is often trallsmitted in an augmented degreo to tile 
otr~pring; and both sexual clements in hybrid plants are already 
II.ffcctoo.lin somedegroo. llutlbcliovethntthcirfertilityhasboen 
diminisbed in nearly nU thesa cases by nn independent cause, 
nlimely,bytooclO6Oint.crbrcoding. Ihavomadosomanyexperi­
mcnlaand collcctodao many facts, showin::: on tho onohaod tbat 
an occasional crouwith a distinct individual or varicty increases 
tho vigour and Certility of the offspring, and on the other hand th at 
vcry close illwrbreeding lessens their vigour a11d fertility,that I 
c:lllnot doubt the corrcctness or this conclusion. llybridsaroflCldom 
rai!lt'd byexpcrimcntnlistsin grcatnumoorB; and as tho parent­
apecies, or other aUied hybrids,genernllygrowin thcsameganlcn, 
tho visits of insccts must bo carefully prevontod during tho flowering 
seruJOn: hence bybrids, if left to thcmseh'C8, will generally be 

~~~(~il~~! O;~~~ c;:OO~I~e~iOi~j!~o:ll~~ ~~o: t~~t:t;~ :l~::; 
IC.~~llcd by their hybriu origin. I am strcn~thened in this con­
VIctIOn by a rcmnrknblo 8tnt.cmcnt re)X'atcdly made by Giirtncr. 
1IamdY,thlltife\·entheless fertile hybr'ds bo artificiaUyfertilised 
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withllyhridJXIllenofthcs.'1.mekiud,.lheirfertility,u.otwithstnnding 
the frequeut ill effects from mo.mpulation. sometimes decidedly 
illcrcascs,a.ndgocsonincrcasing. Now,illtheprocessofnrtificial 
fcrtilisation,pollenisnaoftentnken bycbanCfl (9JI I kuow from my 
own expcricnCfl) from the IIllthers of a.nother flower, as from the 
anthers of the flower itself which is tobc fertilised; so that a eross 
between two flowers. though probably often on the same plant, 
would be thus effected. Moreover, whenever complicated experi_ 
mcnts Il.re in progrcss, so carcful an observer as Gartner wouldha'l"e 
castrated his hybrids, and this would havo ensured in eachgenem_ 
lion a cross with JXlllen from a distinct flower, either from the sarno 
!l!autorfromauother ptantofthesnmehybridnnturc. And thus, 
the strnngc fact of nnincreascof fertility in the successive genem­
tions of url.i./kwlfy fertilised hybrids, in contrast with those 
spont:l.noouslyself-fertilised,may,as Ibclieve,be llccountedforby 
toocloscintcrbrccdinghavingbccnavoidcd. 

Now let us tnru to tIle rcsults arrived at by nthird mostcxperi_ 
t;nced hybridiscr, namely, the Hon. aud Rc\-. W. Herberl He is 
.as emphatic in his conclusion that some hybrids arepctfcctly ferlile 
-lUI fertilcas thepureparent..species-asaroKolreuternndGartncr 
Ihnt60medcgreeofstcrilitybctwecndistinctspccics is aunil'cl'SIll 
_aw of Dllture. He experimented on some of the "cry same species 
as did Gartner. 'l'bedifferenooin their results may, I think, hem 
partncooWltedrorbyl1erbert'sgrcathorticulturnlskill,andbyhis 
having bot-houses at bis commnnd. or his many important state_ 
mentlllwillhere gil'c only a single one ns an cxnmpie, namely, 
that "every ovule ina-pod of Vrinumc,'tpenso fertilized byC. 
revolutum produced n plaut,whieh I never saw to ocourin a case 
(jf itsnaturat fecundation." So tbatherewehn,-operfect or even 
more than commonly perfect fertility, in a first cross between two 
distinetspceics. 

'l'his case of the Criuum lends me to refer to a singular fact, 
i namely,that indiYiduallllants of certain spccicsof Lobelia, Vcr-

~~: ;!i:,a:~on~ :n;~:~Yfro~ ~~r:i~S: ~i.'1.:,I~~:u~~h; 
pollcn can he proved to be perfectly sound by fcrlilising other plnnts 
or species. In the genus Hippeastrum,in Corydalis as sbownby 

2i~~'~:~~:E;E.~::~E~a~~:~~R~r.:;~~~:r.~:~~E::t! 
spcc~es all tho individun.ls,.ca.n actually be hybridiscd much motc 
re(uhlythantheycnnbefcrt.lliscdbypollcnfromthesamoindi,-idu.,1 
l,iautl '1'0 give one instnneo,ahulbof l:lipPC.'l.8trUlllau\icumpro-
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11ucro four f1owcT'll; three wcre fertilised by Uerbcrt witb their own 
pollen, and the fourthwns subsequcntlyftrtili~ by the .pollenoC 

:es~~~~~~a~~',b:I~~ !c;i:l~d07t1;;t~rc~1~C~t d~~~~~ =l~:a~t~~ 

::~~S~;~~:~!~~~:~;[2~::~~!~t~;.3.;;,~~;~ 
"t.'I.tOllfrecly." Air.lierbcrttriedsimilarcxperimentsduricgmany 
Y("llrs,ll.ndalwayswiththesnmercsult. 'l'hcsoc:u;cs serve to show 
on what slight and mystcriollscaUSCll the lesser or greaterCertility 

of ~'I~:~;:~:let!~I:r~~~~~S.Of horticulturistll, though not mnde 
with scientific prccil:lion, dC8{'rve some notice. It is notorious in 
how complicated a manner the species of Pelargonium, Fuchsia, 
Calcoolaria, Petunia, Rhododendron, &c., 11ll\'o been crossed, yet 
many of these hybridl seed freely .. For instancc,IIerbert aucrUJ 
that a hybrid fromCalceolariaintegrifolia andplantaginea,spccics 
most widely dissimilar in general babit,"reproducesitscJf as per­
fcetly all ifit bad been o,naturnl species frum themountaiull of 
ChilL" IhavetakeusomepninstorusccrtainthedcgreeoCCertility 
-of80meofthecomplexcC088C8oCRhooodcndrolls,andlamasaured 
that many of tbem are perfcctly fertile. Mr. C. Noble, for instance, 
inronn~methathcrniaesstockBCorgrnCtingCromahybrid between 
Hhod.ponlicum andcatawbiensc, and tlmt. tbis hybrid"scedI (IS 
freely as it is possiblo to imagine." liad hybrids, when fairly 
tr~!lted, always gone on decreasing ill fertility in eacb successive 
generntion, as GiirtrH!rbclieved tobcthccasc, the fact would have 
bccnnotorioustonursery-men. Horticulturists raise large bcds of 
the 8."\me llybrid, and such alone arofairly treated,for by insect 
fI:;!;cncy thesevernl individuals are allowed to cross fteely with each 
other,nndtheinjuriouain8.uenceofclosc.illf.crbreedingisthull 
l,reventcd. Any one may readily convince himllOlfoCtbe efficiency 
of insect· agency by examining the flowers of thcmorcslcrilc kinds 
()f llybrid Hhooodendronll, wbich produce no pollen, Cor he will 
fin{\()n their stigmas plenty of pollen brought from otberflowere. 

Inreganl to animall,mnch fewer experiments havebccn care­
fullytricd than with plants. !four systematie arrangementlcan 

!:h~~u~~~bt~~i~:!ct~e o~~~:~ ~~~~a~~ a;::l\;s i~~:~int~a~roa~i:~ 
more widely distillct ill the scale of nature can be crossed. more 
~a~il! than in tile.cnso of plants; but. the hybrids themselves nrc, 
1 tlllnk,more sterile. ltshould,however,bo bomcin mind tllat, 
owing to fcw animal. brcroing freely under confinement, few 
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~fi~:~g¥~h:f~~~t~~r;~fJ~~§I;~ 
~l~:r~J~:~!o ~~~o~~~:~i.~~~%:;~:,\t~~=~~~:::~~ 
thCSCC:lSCSR first trncc of fertility mny bc clctected, bythc]lOllcn 

:i~::r O~:~~e;~~n~~n~:~~: ~~~:~ ~~~cfl~~~~ ~fa~bde ~~~b:r~ 
withering of the Bower is well known to be a. signor incipient 
io)rtiliaa.tion. }'rom this extreme degree of stcnlitywe bavoaelr_ 
fertilised hybrids producing ngreater andgrcaternumberof6e«! .. 
up to pcrfect fcrtility. 

'rho hybrids raised from t\\'O spocic!> Wllich arc .cry difficult 
tOCt08$, and which rawly prodnco nny offspring, arcgcnernlly l'cry 
storile; but tho parnilelism between tho dimculty of making n firat 
croes,andthestcrilityofthollybridsthnsproduccd-twoc]lUI>ICsof 
facts which are generally confounded. together-is by no menns. 
strict. '!'hcresre manycascs, in which two ]lure species,aain thO' 
genu.s Verbascum, can oounitcd with unusunl fncility, and produ(.'o 
numerous hybrid·offspring, yet tbese bybridsare remarkably sterile. 
On tho other band, there oro species which can be CI'Cl8Sed vtry 
rarely,or with extreme difficulty, but tho llybrids, when at llL>~ 

produce<l, oro very ftrtile. Even within the limits of tho sarno 
genus, for instaneein Dianthus, thesctwooppositocasesoccur. 

'The fertility, both of fint cr06SC8 and of hybrids,is moroe.'\Sily 
aflOctcdbyunfllvourableconditiona,thnnisthatofpurcspeciCl!. 
Dut tho fertility of first crosses is likewise innatelymrillblo; for 
it is Dot n[wnys the sarno in dcgrcowhen the S:UllC two SpeciCSllfo­
crossedunderthesamecircumst"lllccs; it depend!> in part upon tho 
coustitution of tho individuals which happcn to havo been cbOilCn 
for tho experiment. So it is with hybrids, for their degree of 
fertility is often found todilTcrgrcntlyiuthollCveral individuals 
raised from seed out or the snmecn.psulonndexposcdtothesnmo 
conditions. 

By tho tenn systematic affinity is meant, tho general roscmbll1Dce 
bctwccnspcciCilinstmctureandconstitution. Now tho fcrlilityof 
first crosses, and of the hybrids produced from them, is largely 

~;~~~:Un::ertb:!:'i~8\::t:i:!n;!;:\'ee~h~~~i~le~~ho~~n~)~:-
temntists in distinct familios; and on the other hand, by ,"cry 
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!ystematic affinity, by which term every kind of resemblanco anll 
dissimilarityootwccn organic bcin~is attemptcdto be expressed. 
'l'hefacl..!! by no means seem toindicato that 111Ogrcateror lesser 
difficulty of either grafting or crossing vnrious species hns bcen a 
IIp!:cifLicndowment; a1t.houghin tho C-'LSC of crossing, tile difficult,. 
is IlS important for the endurance Ilnd sta.bility of specific forms, 

.a.s iu the cnsc of grafting it is 11nimportant for their wclfarc. 

Origil1 and Causa oj the St~ity oj first Cr08Sell atld of 
Hybrida. 
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find Umt Ihescedlingsweremiscmblydwarfedaod utteriy sterile, and 
thl1t they behaved in all other respects like ordinary hybrids. He 
might then maintainthathehadactuaHyproved,in nccordnncewith 
the common vicw, that his two "[\fieties were as good and as di.Eltinct 
species as any in the world; but he would be completely mistaken. 

The facts nowgivcn on dimorphic and trimorphic plants nro 
import.'mt, because they showuB,first, that the physiologicnl tt'St. 

of lessened fertility, both in first crosses and in bybrids,is no safe 
criterionbfspecificdistioetion; socondly, beeauscwomayconcludC' 
that there is some uoknowo bond which connects tho infcrtilityof 
iUegitimateunionswiththat of tbeir illogitimaro offspring, and wo 
are led to extend the same ,"jew to first crosses and hybrids. 
thirdly, bccnuse we find, and this seems to me of especial jmportancr~ 
that two or three forms of tho same species may exist and may 
differ in norespcct whatever, either in structurcor inconstitntion. 
reiaHvelytoextemalconditions, and yct be sterile when united in 
certain ways. For we must remember tllal it is the union of the-
8Cxuai elements of individuals of tho II.'UIle fonn, forinstancc, oftw 0 

long~tyloo.fonns,whichresuits in sterility; whilst it is theunioll 
ofthesc.xualeiementspropcrto two distiuctforms whicbis fertiie. 
lienee tho case nppcaI'S at first sight exactly tho reverse of what 
occnrs, in the oroinaryunions of the individuals of tho snmo spcci{'ll 
and with CroSSC9 between di~tinet species, It is, however, doubtful 
whether this is rcallysoj but I will not enlarge 00 this l,bscUl"o­
subject. 

We may, howel'er, inferns IJrobablefrom the consideration of 
llimorphic and trimorphic plants, t11.'\1 tho sterility of distinct 
sJlI!Cicswbcn crossed and of their hybrid progony, depends exclll­
sive)yon the natllre of their sexual clemonts, alld llotonany differ­
enca in their structure orgcnernl constitution. Wearoalsolcd 
totliis sarno conclusion by considering reeiprocal crosses, in which 
the Ullllo or one species cannot be nnited,orcan be unitcdwith 
gI'('!lt difficulty, with the female of a second species, whilst tho 
oonvcrsocross can bo ctrcctcd with perfect facility. 'l'hatel:ct'llent 
obscI'Vcr, Giirtncr, likowiseconcludcd that species when cTO$!lCdnro 
stt'riloowingtodiffercneesconfillcdtotheirreproductiYosystellls. 

Fertility of Varieties when, Crossed, and of their Mongrel 
Off'pring,'IIot1miversal. 

bo I~:~!:n~~:~is~~n~~o~~~!:~~i~~~~a~~n\~~r~~i~:'~~:I~u~: 
as the Intler, however much they may differ from t'ACh other ill 
external appca.nwce, cross with perfect fncility, and yield pcrfl"Ctiy 
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[~~!\f~!g~~gh:~!;;;,~~i~~~~~~;:i~i~~;,g 
~~;re~~:;~~~:,Yt:;b~:e o:n~ ;:~kl~m~m~r~l~i~~u:~s:n~d:::I~ 
most boumists as varietics, are eaid by Glirtnerto be quite sterile 
when cr06llCd, and he consequently rnnks them as undoubted 

;)~~;~1 ~~;~; ::t~~a~~ !u~~:;I~~~~e~c~i~n~~~U varietiei 

lfwetumtovaricties,produccd,orsupposed tohavebeenr~ 
ducc<l,under domestication,we are still involved in some doubt. 
Ful;. when it is stated, for iustnnce,that certnin South American 
indigcnous (lomcslic dogs do not rcadily unite with European dogs, 
the explanation which will occur to every one,and probably the 
true one, is that they are descended from aboriginally distinct 
!!pecie9. Nevertheless the perfect fertility of so many domestic 
races, ditTering widely from eneh other in appearance, for instance 
those of the pigeon, or of the cabbage,is a remarkable fact; moro 
<:specially when wo reflect how many species there nrc, which, 
though resembling enehother mostcloscly, arc utterly sterile when 
intererossOO.. Several considerations, howover, rcnder tho fertility 
of domestievarietics less remarkable. In tho first place,it may 
be observed that the amount of ex tema I difference between two 
species is no sure guide to thcir degrec or mutunl sterility, so that 
t;imimr differencesinthecasc of varieties would 00 no sure guide. 
ltisccrtain that with spccies the cnuse lies el:clnsi,'elyindifTer­
<:ncCl in their 8(lxual constitution, Now the varying conditions 
to which domesticated animals nnd cultivated plants have been 
!!lIbjectcd, }lave had so little tendency towards modifying tho 
reproductive system in a mauner leading to mutual sterility,that 
we lJavo good grounds for admitting the directlyoppositedoctrino 
of Pallns, namely, that such conditions generally eliminate this 
tendency; 110 thattbedomesticateddcsc:endantllof spccics,whiebin 

!~~!~ n::::~t::,:ba;~;~;l~e~~~ee ::::t~:r~~~i~~;~~ri~ 
far i.s eultimtion from giving a tendency townrds sterilitybetwccu 
dilltinct species, that ill 8(l"ernl well-authenticatOO cases already 
nllude<\to,ccrt.'\inpiantahavolx!enntTectcd in an oppositomnnncr, 
fur they b!\\"e become self-impotent, whilst still retaining tbt! 

~~~~rns~~:~~:~:::' ~~n~l:C!~iflli~::li~:~f ~{;ri~i~~o~h=;~~lon~~ 
e"ntmucd domestication 00 fLUllutte<l,fLud itcau hardly borcjectcJ, 
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~J~;~~~~~:S~:1~~~:t~;:E{I{~i2~ 
r:::: =hi~:=~~~~~I;oS~ri~;e:~~a::Y~~:~~~~OnIY a 
m:"h;hr;a~!~8Ct~~tYV!~i!~'~ p~::t D~tbj':'::O;:U~~li\'::ti~ 
~~~~;t~:=':! :!1)~1~~\~9 :::e 80 ~~D;~a=~~;OOm~\~:t\~m! 
lIufficientdegreetotakenmkasspeciea. WCBrefarfromprecisely 
knowing the cause; nor i8 this surprisinp:, secing howproroundly 
i:~llorant we are in regan! to the normal and abnormal action of 
tho reproductive system, But we can see that species,owing to 
their struggle for existence with numerous oompetitors,will have 
Leen exposed during long periods of time to more uniform con­
ditiollS, than have domClltic varieties; and this may well make a 
wide difference in the result. For we know how commonly wild 
nnimalssnd plants, when taken from their natuml oonditionsBnd 
lubject.ed to captivity, are rendered sterilo; and the reproductive 
functions of organic beings which have always lived under natural 
conditions would probnbly in like manner be eminently scnsitil'e 
to the influence of an ulinaturalcrOM. DomceticatOOproductiona, 
01\ the other hand. which, as shown by the mere fact of their 
d(\mestication, were no~ originally highly sensitive to changes in 
their conditions of life, nnd which can now generally resist with 
undiminished fertility repeated changes of conditions, might be 
CXllCCtcd to produce varieties, which would be little liable to havo 
tileirrcproductil"epowel1l injuriousiy affccted by the act of CJ'08Sing 
with other varietics which had originatcd in a like manner. 

J llRveas yet spoken as if the varielies of the eamespeeies were 
invariably fertile when intercrosscd, But it is impossible to resist 
theol'idenoooftheexisU>llce ofa certain amount ofsteriiity in the 
few following cascs, whieh I will bricflyabstrnct 'l'he c\'idence is 
nt l€'alIt as good as thatfrcm which we belie\'o in thesterilityofa 
multitude of species. 'l'he e\'idcnceis,also,deri\'ed from hOlliilo 

~t£¥.?~~ljt~~~~~r~~;~~~~:~~;f3 
He thell fcrttlll!edtllll"k>enflowcrlIoftheono kindwitb pollen of the 
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o(thillonevariety mllbt have been in lOme manner and inaome 
de roomodifioo. 

From these (acts it enn no longer be maintained that varieties 

r~m~l~ 
ofcl'utl>ledspecicsmaywfelybe lookod a!,notasaspecialacquire­
ment(Jrendo'''ment.,butas incidental on changes or an unknown 
nature in their sexual elementll. 

Ilybrkb alld ~lIongnlt wmparnl, i~rknay oj their 
fertility. 

I ndcpendcntlyoftboquostionoffcrtility,thooffsprillgofspccics 
and of l'arieties when crossed. maybe compared in several other 
re:-;pocta. Gartner, whoee I!trong wish it was to draw a distinct line 
lX:l~-eenspeciesand l'nrieties,could find "cry few,and,as it seems 
wmo,quiteunimllOrtant differences between the so-called hybrid 
olf~pringor speciC>l, and the ao-called mongrel offspring of yarieties_ 
And,on the other hand,they agroo moot closely in many important 
r~>\Jlect8_ 

I shall bere disculIII this subject with extrelllC brevity_ 1'hellloBt 
illlportantdistiu('tionis,that. in the first generation mongrels are 
morovariablotban hybrids; but Giirtneradmils that bybrids from 
1!)('Cies which bM-clong been cultinted are often "ariable in the 
fin;tgcllerationiand l hlwemyselfseenstrikiuginsl.aucesofthi& 
{a.:t. Gartner further admiu that hyhri(la between very closely 
nllit-J spe<:il's are more variable than thoee from very distinct 
IOp ... dl'll; and this ~hows that the difference ill the degree of varia· 
hilit_\'p;rnduatc~awllY_ \ \'hen mongrelsandthemorofertile hybrids 
aTt' l,rupagatod fOTlWveml generatioDs,au extrcmoamount of '-aria­
l,ilityin the off~Jlrin:.!; in buth cases is notorioUSi but lOme few 

~l:l:~: :u~t~h!~~~S a~'~e ~~~~~~~t~:~o:~~;'~: ~eu:~=-
toive ~cnerations of ~llo~~rt'l~ is, perharWl, {treater than in hyhrids_ 

ThiS greater ,"anabillty 10 mongrels than in hybrids does not 
IC('m at. all sUTpribilll!:_ ~'or the pnrenta of mon[,\relsare l'llriet iell, 
and lUoslly domctilic varieties (very few experiments ha;i;g been 
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variety. Hybrid plants produced f~~ a ~iprocal cross, genemlly 

:':i~r;:::;~~~:,!~~"L=~~;~=.1:'~=C: 
with either parent. .. 

Thebe several remarkll are apparently aPJlhca~lc to ammnls j but 

;~;rf:r;i~~g!~f:~}:r§1~~~;;;~f.~;;f;~~ 
nndwhcnonevarictyiscl"OAA('dwithanotherl'ariety. Porinstll.l1ce, 
I think those authors arc right,who maintain that the ass lU\8 a 
prcp,.,tcnt power over the horse, 80 that botb themuleandtbehillny 
l'C1M."mble more dOlielythe ass than the horsej but that the pre-­
poteney rnw more strongly in the male than in the female ass,80 
lhat tile mule, which is theotfspring of the male IlSII and mare,is 
morelikeanass,thanil the hinny, which is the otfspring of the 
female-ass and staHiou. 

A!uehstrcssllasbecnlnidbYllOmeaulhoraonthesupposOO. fact, 
that it isouly wilh mongrels tha.t theolT>lpring are not intcnnediate 
ill character, but ciosely rC!;Cmble one oflheir parenuj butthiedocs 
IOIOCtimee occur with hybrids, yet 1 grant milCh. less frequently 
than with mongrels. Looking to the CfUICII which I ha\·eoollectcd 
ofcf"08S--bredanimalseioeelyrescmblingoneparent,therescmblances 
8O('IU chiefly confined to characters almost monstrous in their nature, 
aud which have Buddenly appeared-such fLIJ albinism, melanism, 
cieficiencyoftailorborns,oradditionaitingersandtoesjanddonot 
relate 10 eharncu'rl which bavebcell slowly ac:quircd tbroughselec-­
lion. Atendcncytosuddenrevel1liolls to tho rerfect cbamcter or 
either parent would, al.;o, be much more likely to occur with mongrels, 
which. are descended from varieties often suddenly produced and 
ecmi-mollstrousinchat"I\.Cler,thanwilhhybrids,wbicharedescendod 
from IIpecics slowly and naturally produced, On tho wholc, I 
entirely agree with Dr. Prosper Lucas, who, after arranging an 
cnormou8bodyoC fa.cts with respect to animals, oomcs to the con-

~::::::~I~I:~h~~~el;~~oO~w~;!~~C;i;!r tt~t~:i~~ ~~:h ptr::IS;~ 

~;~~tiS;~:~~§:1~:~~t~~l~;;:~~~~~~~l~ 
luukat speeiesu having been specially creatod,and at varieties as 
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}'irstcrossesbetween forms, sufficiclltlydistinct to be mnkeo:lllll 

::i;~' ~l?:e ~~:~li~~lri:;~~~c~s~a~~rai~y~f~~~t ;~~i~::~~:;~~~ 
m()ljtcarefulexpcrimelltl\lilltshaveoarrJvcdatdl3metor~calloy?ppot;lte 
oonciusiOUllin ranking forms by tillS testo 'J']JcstenhtYlslnIlRtely 
variable ill individuals of the salDe species, and is eminently 
susccptiblelothenctionoffavourableandnnfavourableoomlitionSo 
'l'hedcgree ofsterilityd068 not strictlyfoUowsystematic affinity, 
butiilgo\·ernedbyscveralcuriousandoomplcxlaw:l. Iti.s~nerally 

different,and sometimCil widely different, in m:iprocal CrQ68('S between 
the same tWOIlPCCiCli. his not always equal in dcgree in a firbt 
cross and in the hybrids llroduccd from thilcroM. 

In the same manner as in grafting trees, the capacity or one 
spccicsorYarictytolakeonanothcr,illincideDtalondiffeTCIlc('S, 
.;cncrallyof an unknown nature, in theirycgetati\'e systems, 110 in 
croSi>ing,the greater or less facility of one species to unite with 
another is incidental on unknown differellces in their reproJucti\Oe 
systems. 1'hereisnomorereasontothiukthatspccielh.a\'ebet>n 
spcciallyendowod with yariollsdegreesof sterility torre\'cnt thdr 
cro&;ingandblendinginnaluro,thantothinkthattrecshl\\"obctn 
8pcc~ally cnd~wod with various I\nd solUowhat aualOOJou8 dog-rtt'8 
of dlfiiculty III being grafted together in order to pre\'ent tlwir 
inarohinginollrforl'l!ts. 

'l'hc Slcrility of first crosses and of their hybrid prop:cnybllsnot 
been acquired through natural selection. ]u the case of fir.<t cf()fN.~ 
it~mltodcVClldonso\'eralcircuUl8tanCC8; inllOmeinstallOClin 
elucfpartonthocarlydcatbofthecmbryo. ]nthecaseufhybrids, 

~tiS;:r:t~; !~~~\d:O~~~~~~ wi:~;~ ~~~n~~~ii::t h;ov~:::; ~: 
:~~~: :~:~ C~~Il: !:;h:~~vl~~I~II\':U:~::!~~i::a~!; 1;:: 
ne ~\Iho will ex?laiu th~ lat~r C&8('8 will be able to explain tho 

~~€&§~~~~~~R: 
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1~:7:~:::'~:~:~::~~~~::~~=n~u~~:~:::~:t;r,P~~~:; 
of fil"llt unions with that of their offspring. 'l'hoconsidemtionoftbese 
facuou dimorphism,as well fUI of thcrcsultsofrcciprocal crosses, 
c!t1lrly leads to tbc conelusion tbattbeprimllrycauseofthesterility 
ofcWIJSI-'(illpeci<'Sisoonfinoo todiffcrenoesin their sexual clement.'!. 
Uutwhy, in the cascof du.tinctspecics,tbcscxual elemcn1ssbould 
80 p;encmlly have become more or less modified, leading to their 
mlltual infertility, we do not know; but it socrne to stand in some 
clOl!6rclation to species having been cxposod for long periods 0/ 
timo tOllcarlyuniforrncondition~oflife. 

It is not surpri5in~ that the difficulty in crossing any two specie.'I, 
an(l the ijb·rility of their hybrid offspring, should in most cases cor· 
re"l'0nd,e\'cnifductodiijlinctcaulIC:II;forlx,thdependontbe 
nmOlllltofdifferenoo between tbe species which are crossed. Nor 
is it sUfl'riijing tilat the facility of effectillg a first cross, and the 
fl"rtilityof the hybrids thuBl,roduct!d,and thccapllcityofbcing 
~rnfted t%Cther-though this latter eapncityovidentlydepende on 
widelydifferentcireurnstRnccs-sbonldallrnn,to a certain extent, 
pnrnllul with the s),stematic affinity of the forms subjected to expo. 
rimentj forsystematicaffinityiucludesrceemhiancesofailitinds. 

FirstcrOAAell between fonllBknown to be varieties, or sufficiently 
nlikewbeconsidere<iuvarieties,andtheirmongr-eloffsl'rin1!,are 
"ery ~en('rally, but not, as is so often st...'\tod, invariably fertile. 
Nor is this (llmost 11lliverso.l aud perfect fertility Burprising-, when 
it is remembered how linblo W6 are to argue in a circle with respect 
to \'aril'tics in a state of nature; and when we remember that the 
greater uumberof varietiCfl hav6 been produced underdOffiestiCfltion 
by the selection of mere extemal differences, and tbllt tbey hfl\'e 
notbft!nlongexpoeodtouuiformconditionsoflife.ltshouldIl.1AO 
boellpeciallykeptinmind,thatlong·colltinueddomesticationtencls 
to eliminate sterility, and is therefore little likely to induce this 
1;.1111e quality. Independently of the question of fertility, ill all 
otller respects there is the ciOllellt gelleral resemblance between 
lly\;riull alld mongrels,-iu their variability, in their power of 
nu..llrhing each other by repeated CI"OI!8C8,lI.ndin their inheritam:e 
ofchara.cters from both jJllrenlrfOflllll. }I'inally,thell,nlthout!hwe 

:,~:~~~E;t7::r~~~::~·:::~:,~;~:;:. ~~~~~~~~ 
ehapwr do Il~t eeern to me opposed to the belief that species 
aborlsmallye.:Ultooaav!Lrioties. 
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CHAPT E R X. 

Os THE IlII'KRFECTION 0)' TUE GEOLOGICAL RECORD, 

Outhellbsenceofinlennedllll.evllrietic$lIttbel)rf)telltday-OutheD81ure 
of utinct iutermediate varieties; on their number-On the lapse of 
time,as inferred from the rate of denudatioD lind ofdepo$itioll-On 
the I,,!*, of time as estimated by yean- On the poorll.eMof our ~lll'()n. 
tologicaleollec:tions-On the intermittellCfl ofge<>loglcal formatlOlU_ 
Ou thedenudatioll of grallitic areas-Oil the .bsellceof intermediale 
varietiell in anyone formatioll - On the ludden appearanCflofgroul",of 
.pedes_On thei r .uddeullppeullllceintbfllowestlr.nownfOlliliferous 
Itrata-Antiquityofthe habilable earth. 

IN the sixth chaptcr I enumerated tbechiefobjections which might 
be justly urged against the view8 rnaiJltainoo in tbi! volume. 
M08t of them have now been discuSllCd. One, namely the dis-­
tinctuCS8ofspccificfonns,andtheirnotbeingbleudedtogetbcr 
by innnmerable transitional links, is a very obvious difficulty. 
1 assigned re&80US w}'y such links do not commonly occur at tile 
present day undcr the circumstances npparently most favournble fo r 
their presence, namely on an extensive nnd continuous area with 
graduated physical CQllditions. I elldcavouroo to show,that the 
life of each spcciesdepends in a more important manner on the 
Ilre5('nC6 or other already defined organic forms,than on climate; 
and,thereforc,tbatthe rcailygovemin)!, conditions of life do not 
graduate awayquitc insensibly like heat. or moisture. J eIlllea.· 
Youred,nl80,toshow that intermediate varieties,from exi8tin~ in 

i::,~~::r:Il~I~~t:~!i~:: ~v~~ii~~ ::::yco~::~' f:·;!~e~e:;~Z 
cation and imllrovement. The main caulIC, however, of innumerable 

~~E:::~1tf~~¥:~:;:~U~~f!~i::~~~~:f~~ii2~~ 
acted on an enormous scale, so DlU8t the mnnbcr ofilltt'nnediato 

:'::;~et~:s'n:'th i~;er~a;~[~:~I{o;~i:::: :l(:r~~~r;n;;::uu;~ fu~~h:r 
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luch intermediate links? GeologJ asBuredlydoes not reveal any 

:~):~o~~I~~;=~~~bj~t~~~c ;~~:i; ~::~ t~~;:l)f:~!~'t i:h~t~:~t 
'1'lIe explanation lica,aa l believe.io tho extreme Imperfcctlonof 
the gcological record. 

In tbe first place, itllbonld always be borne in mind wbat IIOrt 
of intennediate fonnl mUl.it,on tile theory,hanl formerlye.xisted. 
I have found it difficult, whon looking at any twollpecies, to .,'oid 

~li~~Ui::g w~o~~~~O::wdiir=:~~:~~~~ :::.~~ ::r:' in!~~ 
mOoliato between ea.ch spc()ies and a common but unknown pro-

~:~ f:! ~~ r~:~~~;i1~!::~~~t3~V;Odi;~:\,in8i:~: 
illustration:thcCantailandpontcrpigeonsarooolhdcscended 
from the rock-pigeon i ifwcpossessed all the intcnncdiate varieliea 
which haveevcrexisted,we should havesn extremelyclO8e series 
betweenbotbsndtllcrock-pigoon; butwosbouldhavcnovarietiel 
dirt'Ctly intennooiate between tho fantail and pouter; none, for 
iuslance,combiuing III tailllOmewhat expandodwilh a crop IIOme­
whnt cnlarged, lhe CMrncteristic rea-turea of these two broodlL 
'j'II086 two breeds, moreover, bave become 110 much modified, 
that,if we had no billtoricnl or indirect cvidenoo regarding their 
origin, it would not hlllve been possible to havedetermined,froma 
mcrocomporison of their structUl'8with thl\tof the rock-pigeon, 
C. livia., whether they brut descended from tbis species or from some 
otheralliodform.8uchIUlO.oenas. 

So with natural specica, if we look to Conns very distinct, Cor 
inatanee to tbe horae and talJir, we have no reason to suppoee that 
linkRdirectlyintenncdiatebetweenthemovorexisted, butbet ..... een 
each and an unknown common parent.. 'fhe common parent will 
have had in itll whole orgnnisation much general rcsemblaoootothe 
tllpiraud to the horse; but in some point.lloCstructuremayila\'e 
differed considerably from both. oven perhaps more than they 
lliffer from each other. Hence, in all such cases, we should be 
\umble to recognise tho IlBreut.-fonn or any two or more species, 
evenifweclo6elycomparodthestructureoCthepucntwith that or 
iu modified descendAnta, unless at the same limo we had a nearly 
pcrrt'Ctcbainoflbeinlcnncdiatelinka. 

mi~~lt~h~~:td=~~ ~;,~et:::~~~b~tr ~;::ta°!c!~: ~~:gf!:: 
latlir; and in this caaedlredintcnnediate linkswiil ha'l'cexistOO. 

:I~:;:~ t;u~m~ v~~t 1:~~1;n:e U:~!::.II~L~t~:n~!er;tt!~ 
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;tl~~::~~~i: :;~~::~~:::~~::; ~t:;~:,~:~:!;,~::~ 
~:!:ved forms of lifo tend to supl'lant tbc old andullIDlllTOVcd 

By the theory of Datural se~oction all living speci~ have been 
conuocted with tho parent-species of each genua, by dltr~ren~ ~ot 
grea~r than we see between the natuml and domestiC vaneuCi 
of tho sarno species at .tho prese~t. da~; and theee pa)'(>nt--

=~=~o;itfle~:~Ya:~i~:~t;u~~:e; l:n~h:ro!u:C::~:~li~a:i. 
~:v~~~rtoo;ll~n::;~~~t:u~~~to~:~s:;~~~ar~:k~~tw~n th~~~ 
living and extinct species, must have been inconceivably groa.t. Bu~ 
aasuredly, iftbis tbeory be UUe, such have hved upon the earth. 

On the Laple oj Time, a, in/erred/I'om tM rate oj Depoliticm. and 
extento/Denudation. 

Indepcndently of our not finding f08SH remains of such infinitely 
nUDlerous connecting links,it maybe objected that time cannot 
havollllfficed for so p-eatan amount of O1"A'anic change, all chanl!etI 
baving been effected slowly. It is hardly poo;ible for nle to 
recall to the reader who is not a practical geologist, tho facti 
leading the mind feebly to comprehend the lapse of time. He 
wbo can read Sir Charles Lyelrs gmnd work on the Principles 
of Gcoiogy, which the futnrc ilistorian will rccognise as ha,"ing pro­
ducoo arcyolutioll in natural llCicncc,audyct docs not admit how 
Vallt. have been tho prult periods of time, mny at once cJ060 this 
volume. Notthatit6ufficestostudytiloJ>rinciplesofGeol~, 
or to read. special trca.tises by different observenI on Wf'llf!lto 
fonnations,and to mark how each author attempts to give an 
inadoquateidcaofthedumtionofcach fOnDation, or even ofee.ch 

:l~~at~;~Ci~~:t~:rt:nf~~n:::; ~~~: ~~e~~\~~m:u~~e:n:;~~~ 
~~t~~1 :an ::~U!~~~~,h;~: ~x~~~t:~;~~~chkS:~:fd~~~~ 
mentary formatioDII are the result and tho measuro of the denu-

~E;~j~~~rff~~~~~~.:~~~~~~~;~~[~l:~~§ 
aJl around us. 
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Jtis~ood to wander along tbc cOOlt, when formcdof moderately 
bani rocks. and mark the process of degradation. 'rhe tides in 
mo~tcases reach the cliffs only for a short time twice a day, amI 
the wal'CII eat into ti,em only when they are charged with !!aDd or 

in~~:i;l~o:~~;r~!k~~:~:~n~~e t:;: 1~~r;h;aC\~~ ~~~e;:~:~~ 
~.~~~ ~~.!;e~l~:a~y ~~:~: ~~~i~h:;:~/:;~~ll;!u=\ohas::e ~l~ 
call 00 roBed aboutbythewavClI,Il.lhl then they are more quickly 
i!-TOund into pcbbles,sand,or mud. Duthowoflendoweseealong 
theba!;esof rctroating cliffs roundcd boulders, all thicklyc]othcd 
by marine productions, showing how little they are abraded aDd 
how eeldom they are rolled about I Morcol'er, if we follow {or a 
fcw milcsany line of rockycliff,which is undergoing degradation, 
we lill(l that it is ooly here and there, along a short length or 
round a 11TOmontory, that the cliffsaro at tho present timcsuffering. 
'J'henppcarnnce of the surface and tho vcgetationsbowthatelsc­
wilero years have eiapsed since the wat(:ts I\ashed their ba.se. 

\Vo have, however, t(.'Celltly l<'arnt from the observatiOlls of 
llams,'lY, ill the vnn of many excellent obi<crvers-ofJukes, Geiki<,. 
Croll, alid others, that subaerial degrndalion is a much more im­
portantagency than coast-action, or tho Jlowerof thewavca. 'Iho 
whole surface of tho land is exp();;C(1 to tho chemical action of 
the lIir and of the rain-wat(:r with ils di880h'cd carbonic acid,aud 
l.n colder oountries to frost; thedisintc;:mllcd matter is carricd down 
even gentle slupes during heal'Y rnin,nnd to n greater extent than 
mi:!ht be supposed, especially in arid districts, by the wind; it 
ill then transllOrted by the strCftmll and rivets, which when rarid 
dC<'pen their channels, and triturate the fragments. On a miny 
day, even ina gently undulating country. we see the effects of 
subru:rial d~gradation in tllo muddy rills which flow down every 
,dope. Messrs. Hamsay and Whitaker bave ~hown, aud the of>.. 
&cn'ationillnlllost striking one,that the great lines of crearpment 
in the Weo.hlell district and th080 ranj.:in~ across England, which 
fonllcrlywcre looked at i\8 ancient sca-ooasts, cannot have been 
Ihuaf"rmcd,fortllChlinois comlOll."d of one and the same forma­
tioll,whik.touraea-clilfsan.l o\'erywhere fomll.'d bytbeintersection 
of "arioUll formations. 'fhis ~ing tho case, we areoompclled to 
admit dlat the o!£3rpmonlS owe their origin in chief partw tho 
rock!! of which they are composed having resisted subaerial dmn­
dlltionoottertllanthosurroulldill':(surlaco;thissurfaceconsc­
qUl:ntlyhaa been grnduallylowcn.>d,witb the lines of harder rock 

Darwin Online: By permission of the Trustees of the Natura l History Museum 
(London). 



268 The Lapse of Time. 

~:~i~It§1.;If.~~g:~~~?:~~ gt~~;~~l~~~ 
~~~f;;i~1fi;'~l:~gi~~~§,g~f.~;~~;~ 
~~;~:~:~.an~ :~~II~I:~C~~~:: t:e~h~~~~~SSs~:u:~rw~~t~~en"~;~~ 
volcanic islands, which have be<ln wom by the Wlwes and pared 
all roul,d iutopcrpcndicuL'lr cliffs or one or twotbousand rediD 
height; for the gentle slope of the la"a-streams, due 10 their fur­
merly liquid state, showed at a glance how far the hard, rocky 
beds had once extended into the open ClCelln. The same story iB 
told still more plainly uy fllults,-tho80 great cracks along which 
~he strata. havo been upheaved on oue side, or thrown down Oil 

theotber,totheheightllrdcptboftbousandsoffcet;forsinccthe 
crust crocked, and it makes no great difference whether the up­
henval was sudden, or, as most geologi!Sts now 1x-Iie\"c, was 5101'1' 

.'Id effected by many starts, the surfaoo of Iheland hlUl bet-n 80 
CVtnllletely planed down that no tmoo of tbese va",t dislocatiOlls 
ii externally visible. The Craven fault. for instance, extends for 
upwards of 30miics, and along this line tho 'l"ertical dispiac('ment 
of tho stratavarics from 600 to 3()(x) foot . ProfessorRamAAyhas 
ptlblilhcd an account of a downthrow in Anglesea of 2300 feet; 
alld he informsmo that he fully believcs thatthereisonein'"lfcrio-­
Ilcthlhireof 12,OOOfootj yet in thesero.8es there isnotbingon 
the surface of tho land to show such prodigious mo"em('nt~; the 
~~~;.f rocks on either side of the crack hnving been Sllloothly !Swept 

On the otberhall(l,in all parts of tho world tbe piles of 8C(li­
mentary strata arc of wonderful thieknCSll. In tbe Cordillem I ('>Oli­
mated one mass ofoonglomerate nt tcll thoUSllnd fcetj slldslthough 
oollglomerates hllvo probably been accumulated at a quicker mte 
than finersedimenta, yet from hein!!; formedofwom and roundl,,-l 
pebbles, each of which bears the stamp of time, they are good 10 

~=r ~~~:~yW~a.!I;iv~~n:~: :::i~~ I~~~:;I~~C;!~' Rcl:l~ 
;~~I~;~~~ti~~~~~l ~7n~ ~~i~I~S S~:r~~:~t ~~matioM in djffereJlt 
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Pal2o~oie Rtrau (not illeludillg ignooll3 bed.e) 57,154 
SecolldarYltrnta 13,190 
Tertiarystrata.. 2,240 
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~~~r~~~~~ 
centtlries. 

th~~~:8:!:~~;e~~i;~~!; ;::~I:: :\~I~ =: ~ltr:~~' ;~i:;I~~~~ 
ness follows from all the inhabitants of the same country hein:.; 
nlre&dy 80 weII adapted to each otber, t~atnew piacesin tbepolity 
of nature do not. occur until arter longmtcn'als, due totbeoccur­
renceofphYl:iicalcbangesof lOme kind,orthrougb the immigration 
of new forms. Moroovcrvariatiofl.!lor iudividualdifferenoeaofthe 
right nature, by which some of the inhabitants might he bettlr 
fitted to tbeir new places under tbo altered. cireumstances,would 
not always occur at oncc. Uufortunatcly we bave no means of 
detcrmining,according totilostnndardofyc!l.rs, how looga periorl 
~~t~~ to modify a species; but to the subject of time we mUlit 

On the PO(Wfl#!&3 qf our Palmmlological CollutiOll&. 

Now let us tum to our ricbest geological museums, and wh.a\ 
RfGltrydisplaywebcboldl That our oollcctioosare imperfectil 
admitt<'d by every one. 'fhe remark of thatadmimblepa1.toollto­
lo<.:i~t, F.dward .Forbes, should never be forgotten, namely, that very 
many f06liil species are known and named from single and often 
brokenspecimens,or from a few specimens collected OUSODleona 
spot. Only a small portion of the surfnco of the earth has been 
goologicallycxlllorcd, and no part wilh sufficient care, a& thoim· 

:i~~,f~:,~~.:=:~: t~~:~:~~;i~~;~::!. ~~:~ 
~~::~::~~~:~~;1:~~'::~'~~:~,:~~~:,?,,!; 
'fhroughout anenormouslylargoproJlortionoftheoccan,thebri~ht 

tt~~~fli;fr~~~~J}}Etj~{~2~;::~iB~] 
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f(lr ao;:esin an unaltered condition. 'Jhercmainswhichdobeoome 
embt..Ju.·,I,if in !o.'\nd or gra\'el, will,wi,en the bods areuprnised, 

~~~;~~~':;t~~:~ ~r !~: !:.:la~:~~lo~ra~~~:~rw~~~~~v:·i~ 
thc beach between high and low water mark seem to be rarely pJ'&o­
St'rvt-d. Por instance, the several .pecies of theChthamalin& (3 
sub-familyofsc~silecirripoo(8) coat the rocks all over the world in 
inlinite numbers: theyaro aU strictly littora.i,with the exception 
t.lf Il. single Mediterranean specie~, which inhabits deep water, and 
thilhas been found fossil in Sicily, whereas not one other species 
has hitherto been found in any terliary fonnation: yet it is known 
that tho genusChtbamalus exisl..l.dduring theL'halkpcriod. Lastly, 
mallygl't'3tdefXl6itaTCquiringaTastlengthoftime for their attu­
tnuiatit.ln,aroenlirelydestituteoforganicremains,withoutourbeing 
able to 8Sliign any reason: one or ti,e m08tstriking instances is 
that of the ~'lysch formation, which oollsisls of shale and sandstone, 
8\'\'cral thonsand,occasionallyeven six thousand feet, in thickness, 
andexwndingfor at ltoast 300 milcs from Vienna to Switzerland; 
And nlthon:.:hthis greatmasshW! been mostcarcfuliysearcbed,no 
fOAAil~, ex~pta few vegetable remains, hlLve been found. 

With Tellpect to the terrestrial productions which lived during 
tllc&>OOndaryandPalreozoicpcriods,itissuperfiuollstostatetbllt 
our evidence is fragrnentaryin an extreme degree. For instance, 
ulitilw::entlynot a land sheliwas koown belonging to either of 
tlieee\·tL>tllCricxia,with the exception of one species diBCOveredby 
~ir C. Lyell and Dr. DawllOn in the carboniferous strata of North 
America; but now l:llld-shells ha\'e boen found in the li!\S. In 
rc,:aru to mammiferous remains,a !tlance at the historical table 
published ill Lyell's Manual will bring home the truth, howacci­
dl·ntniandrareistheirprcservntion,farbettcrthanpageaofdetaii. 
Nor is their mrity surprising, wheD we remcmber how large Il pro­
portion of the boncsof tertiary mammals have been discovered 
titikr in owes or ill iacustrine deposilsj alld that nota cs'"eor tnLe 
isculitrine bed is known belonging to the age of our secondary or 
1.a.Ia',noicfvnuatil)ns, 

Hut the impcrfl'Ctien in the goolOj!;ical reoord largely results 
fl"<.manotileran(lmoreim]lOrUlitcal:l!Cthananyof the foregoing; 
nam.·lr. from the kycml formations being St:pe.rated from each 
otlwr by wide inten'als of time. ']'his doctrine has been empha­
ticallyaumilku by many g601~i~t.s aud pa.lreontologista. who, like 
E.Fvrbc~,cntirtly disbt-lieve itl the change of speciea. Whcnwe 
I'«' the formations tahulatl-d ill writt('n works, or when we follow 
thtm iuuature,itiadifficult to avoidbelicvillg that they are cIOt;Cly 
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~tF:~:;'~Ff~1~?~;:7~~;~}~;:~~;2~~ 
:~%j~a:~~I:d n:~c~~:e :~8~~~~~hn~;y~l=i ~~1~8r;~:~~:~ 
charged with new and peculiar forma of lif~, had elsewhere lx!en 
accumulated. And if, in each separate tcmtory. hardly any idea 
C81l 00 formed of the lengtb of time which has elapsed between the 
consecutive formations,we may infer that this could nowhere be 
ascertained. The frequent and great changes in themineraiogical 
composition of oon8CCutive formations, ge~ff3l1y implying great 
changes in the geography of the surrounding lands, whence tlte 
sediment was derived,accord with the belief of vast inwrvaJao£ 
timehavingciapsedbetwccncachformation. 

Wecao,lthink,soowhythegcologicalformatioDsofeachregion 
arealmostinvsriablyintermittcnt; tbatis,have not foJlowedeach 
othorin close sequence. Scarcely My fact simck me more when 
examining many hundred miles of the South American coasts, which 
l18ve been upraised several hundred feetwitbin the recent period, 
than the absence of any recent deposits sufficiently extensive to la.~~ 
for even a short geological period. Along the whole west const, 
which is inhabited by a peculiar marine fauna,tcrtiarybcds are so 
poorlydeveloped,thatnorecordofseveralsucccssivoandpeculiar 
marinefaonaswillprobablybeproservootoadistantagc. AHula 
reflection will explain why, along the rising coost of thewestcm 
side of South America, no extensive formations with recent or ter­
tiary remains can anywhere be found, though the supply of sediment 
must for ages bave been great, from the enormous degradation or 
the coast-rocks and from muddy streams entering the sea. 'The 
cx.planation,nodoubt,is,thatthelittoml andsub-littomldeposiu 
are continually worn away,llssoon as they are brougbt upby the 
~~ew C:~~~~:l rising of the land within the grinding action of 

We may,l think, conclude that sediment must be nccumu}l\tcd 

~~e~!;:~t ~:~;i~~ ~l:d~l~: ::~~~i:~:la::t ~p:~~ t:~~t~:lt~~: 
~=~;·i::.8CII~~~~n~h~!kl::~, ca:t:n:lilv:~1~~~~~~::~ =~:! 

E:~;~~i' :~~~~;:~:':E~ l:~:~~:;:~~~~dO~i:;m~ 
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~~~~!~~ 
Ur.llopkiu81l180cxpresseshis heher that sedlmentarybcdaof 

oollsiderablehotizontaiextcnthavcmrelybeencomplctelydestroyed. 
But ali geologists, excepting th~ few who believe that our, pn'8ent 
mctruuorpbic schistsandplutolllc rocksonoe formed thepnmordi3.1 
nucleus of the globe, will admit that these latter rocks have hem 
Ittiptof theirooveringto allcnormOUlf extent. For it is IlCaroeiy 
possible that such rocks oould have beenllOlidi6ed and crystallized 
whilstunoovered; but if themetamorphiclLClion occurrcdltpJ'Oo 
found depths of tho ocean, the former protecting mantle of rock 
may not have been very thick. Adm itting then that gneiss, mica· 
&ehist. granite,diorite, &c., were once neeessatily covered up,bow 
can we acrount for the naked and exteusive areas of such rocks in 
manypo.rts of theworld,exoepton the belief that they ha'l'c sub­
sequcntlybeen coml,let.ely denuded of all o,·erlying strata? That 
8uchexterusiveareasdoexistcannotbedoubtcd:tbegrnniticrtgion 
of Pari me is described by IIumboldtas bcing ntleast nineteen times 
as la~e as Switzerb.nd. South of tbe Amazon, BomS cotours so 
IIrcacomposed ofroc:ksofthisnature asCl.lual to thatofSpnin, 
l"rnnce,ltaly, pnrt of Germany,and the British Islands, all coo· 
joined. '],his rcgionhas not been carefully explored, but from the 
concurrent testimony of travellers,tbe gmnitic area isverylar!e : 
thus, Von Eschwege gives a detailed lIl'Ction of these J'O("b, 
8trctchingfromRiodeJaneirofor260g~rnpbiC31mi1esinIAodin 

astrnightlinc; andltrnvelled for 150 milcs in anothf'rdinx:tion, 
Bnd saw nothing but granitic rocks. Numerous specimens, col· 
JecteualongtbewllolcCOOBtfromnl'arIlioJaociroto the mouth of 
the PL'Ita, a distanoo of 1100 geographical miles, wenll'xamined by 
me, and tl10ya11 belonged to this claSll. Inland,along tbe whole 
northem bankofthel)latAlsaw,be8iuesmodcm tertiary beds, ooly 
onesmaU patch of slightly metamo'llh08Cd rock,whicb alont'coulJ 

~~:i~~:cda ~.~~o:w~~~~~i~~~:ri:n~ ~I~ett:i~n~::t:~~ 

~~r~~~M:~t~~::~:{:?~;;~r'~?:~~i:'~~i;~::Ei:~,:;,~~;:l 
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:~~t~~~·i:r ~:O~~O::a!~o:~ro~nrt:n~ ~i~~~~ ~::!:~~ 

:~:~ ~:;~~r,:::~~~i~~~~::ir~~;:;i~:::~:~;~:;~1 
of the ori~inal mantle undcr which they were crystallized. Hence 
it is I'robablothatinsomopartsoftlieworidwholofomllltionshav6 
Jlet,noompletelydenuded,with not~wreck left bohin.d. 

One remark is here worth a l)8.88mg notice. Durmg periods of 
devation tbe area of the land and oftbeadjoining shoal pcutaofthc 
Ilea will be increased, and new statioIlli will often be formed ;-al1 
eircumstanoea favourable,aspreviouslyexplained,Cor the formation 
of new varieties and species; but dnring such periods therowill 
generally bc a blank in the geological record. On the other band, 
during lubsidence, the inhabit.ed arca and numberofinbabitants 
will decrease (excepting on the ShOTCII of a continent when first 
broken up into an archipciago),andoon8C(IUentlyduring Bubsidence, 
though there will bcmuch extinction,fewllcwvarieties orllpecies 
wiJlbcfonnoo; and it is during these very periods of Bubeidencc, 
tIJattbodl:positawhicharerichcstinf06lliishav6beenaccurnulatcd. 

On tilt, Absence 0/ NUfMTOlU 111lermediate Varittiu in any Single 
Formation. 

Frumthcec8everalconsiderationa,itCftnnotbe doubted thattbe 
gool~cal record, viewed as a whole, is extremely imperfect; but if 
'Ieoontinc our attention to anyone formation,it becomes much 
more dillicult 10 understand why we do not therein find closely 
p:rnduatRd varieties between the allied specicswhicb livoo. at its 
oullllllcncelllontand at itac\ose. ScvcrnlcaseBBrllonrcoordofthll 
w.mll@pocies presenting varilllicllin the upper and lower parts of 
thoaamefonuation: thus, 'l'raut8chold gives a Ilumberof iUlltanCe8 
with Ammonitc8; and Hilgendorf has dcscribcd a mOBt curious case 
of ten graduated forms of Planorbis muitiformisin tbe succC88ive 
beds of II. fresh.watcr formation in Switzerland. Althongh each 
formationhu indisputably required a"8stnumberof years for its 
dCI'(ltIitioo,lI\:veralreasonscan be given wby each should not com· 
m"nlyinclndeagrtduatedsericaoflinkabctwecnlhespecics\\hich 
lil"l'll at ita commencement and close; but 1 cannot assign duo 
proportioual weight to the following oollsidcratioll8. 

~~~~;I~~~;~:~~::E;:~f~~:l~~i~§~ 
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~f@F~~1%{~~ 
lastlayel1l have been deposited, lt would be equally nuh toaupf'Ole 
that it. theu bealmecxtinct. We Corget how small the area or 

!~= S~g:l~r;,: ~~I~:: f!;~a~~~ ~I~r~~:b~:~rl~~r:; ::: ~~~ 
re~~ ~~hs.~~~i~:~~~y~vith marine animrds of all kinds there 
has boon a large amount. of mi~tion due to cl.ima~1 and Olhf'r 

~:~:~~~ ;~~~~l~;~ ~: :1. aits:;St:e~tfi:~:i;~~~nfn!r;::; 
area. It is well knowlI,for instance, lhat IlCveral spedf'8 appeared 
somewhat earlier in the jl9.la.lozoic beds of North America than in 
tllOseof Europe; time having appnrcnUybcen required Cor their 
migration from the American to the "~uropean seas. In examining 
the latest deposits in various quartel"8 of the world,ithase.ery­
where been noted, that BOme few still existing species are oommon 
in the deposit, but have become extinct in the immediately sur­
rounding sea; or,oolwenely, that SOUle arc now abundant in tbe 
naighbouringsca,but are mre or abscnt in thispmiculardepollit. 
It is an exoollent le880n to reflect on the ascertaiued nmoulltof 
migration 01 the inhabitants of Europe during tbeglacial epxh, 
which forms only a part of one whole goologicnl period; andlik{'­
wise to rcflect on the changes of level,on the extreme chanj;6of 
dimate,and on the great Iall80 of time,all included within thi~ 
llame glacial period. Yet it may be doubted whether, in Illy 
quarter of the world, lK'dimentary deposits, illciudingjo',il remainl, 

~i~§~;l{;:i~~~~ttt1~:::~:!I~~{~t~f~i~:~~;:~ 
:~;:~~:~;~~:~~:~~£~,~:~:.:~!~;:;:!f:i: 
~t~§:i\~t~~:1f~;J~~::~i:;~~t~:~:;~~::,~;f~:E~ 
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tll<!SCbeds,wouldbetemptedtoooncludethat.theavemgedurati?u 
of lifo of tho eLllbedded fossils had been less than that of the glacml 
}I('riod,instead of baving been really fsr greater,tbat is,cxtending 
from Lcfore tho glacial epoch to tbe presentdny. 

III oruct to get a perfect gradation betlVOCU two ~onns in the upper 

~~d ;~~l~J:~~yO~I~~~:~fn!O~:~~~~n'a t~~n~e~:;:,u:!:::~I:Of:~ 
thcslowprooossof modification; hence the deposit must be a very 
thickonej and the species undergoing change must have Ih'ooill 
the same district throughouL the whole time. But we have seen 
that a thick fonnstion, fossiliferous throughout its entire thickness, 
can accumulate only during a period of subside nco; and to kcep Ihe 
deptll approximately the flame, which is nccess.'lIY that the s,'1me 
ruarine species may live on thesamespaco,lhesupplyofscdiment 
mwt nearly counterbnlauce tho amount of subsidence. But this 
same movement. of subsidence will tend to submerge the area 
whence the sediment is derived, and thus diminish tho supply, 
whilst the downward mO\'cment oontinues. In fact, this nellrly 
exact oolancing ootwoen tbe supply of sediment nndtheamountof 
1I1Ibsideuceis probably II mrecontingeneYi for it hasbeenobscn'ed 
by more than ono palreontologist, that very tbick deposits arc 
:;~~~~.y oolTCn of organic remains, exocpt n~r their upper or lower 

Itwouldeeem that each separate fonnation,liko tbe whole pile 
of furmatious iu any country, has generally been intennittent in its 
nccumulation. When we see,ss is 80 oftentbeca.se,aformlltion 
composed of beds of widely different mineralogical composition, we 
mny relU!Onably suspect thnt the process ofdepoeitionhaa been 
moreorlcssintcrruptcd. Nor will the closest inspection of afar· 
mationgiveusanyideaoftbe length of time which its Qeposition 
mayhllveconsumoo. Many instances could bcgivenof bcdaonly 
a few foot in tbickness, representing fonnations, which are else. 
where tllousa.nds of fect in IhicknesB,and wbich must havo roquired 
an enormolls period for theiraocumullllion; yet no onc ignomntor 
thi~ fact would havo even suspected the vaat lapse of time repre-
66nted by tbe thinner formation . Many cases could be given of 
the lowct bcdsof a fonnation havingbecn uprniscd,denudcd,sn~ 
~trgcd,andthenre-coverodbytheuPJlerbedsoftbesamefonna­
hon.-faeu, showing what wide, yet easily overlooked, intervals 
1111\'e occurred in its accumulation. In other cases we have tbe 

~~~~~;~;,i~~:a:y ~~ f;:;;:fs ~~i~!il~:~a:~l~n;ge:p~f~!v:~ 
during tbe prOCCl!S of deposition, which would not have becn sus-
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br.~~!~n n~:u~e ~;:nl~:usp~:v~~~~tSi~h~k Lr:l~~~! 

~:~~a:t~i~:~~f::~:~£:~~;f~ :;!:a~~i.~~: i:~ 
bility is that it has not lived~o the same spot during the whole 
period of deposition, but has dJsappeared ~nd reappcared,per~~ 

~{~~f;~~E;:;~~~~~~¥:if.~~~~E~~~~~~~~~ 
hAveexisted,butabrllpt,thollghperh:ipl:lslight,changesofform. 

It is all-irnportantto remember that naturalists havII 110 golden 
rull! by which to distinguish species and varietiCll; they A:rant 
some littievariabilityto each species, but when they meet with a 
somewhat greater amount of diffc.rence between any two form~, 

theyrankbothllSspecies,unlesstheyareenabledtooonnec:tthem 
Wgc.ther by the closest intermediate grndations; and this, from 
thllreasonsjustassi~ned,we Cl\n seldom hopet(l effect in anyono 
geological section. Supposing Band C t(l be two speciea,nnd a 
third,A,to be found in nn older and underlying bed; cvenifA 
were sUictly intermediate. between B nnd C, it would simply be 
rankcdas a. third and distinct species, unless at thesll.me lime it 
could becl086Jyoonnec:tcd by intcrmcdiate varieties with either one 
or both forms. Nor should it be forgotten, as before explainro, 
that A might be the nctual progenitor of B n.nd C, and )'ot would. 
not neoessa.rily 00 strictly intermediate between them in all respi'tli!. 
So that we might obtain the parent-specics Rnd itaB6"enli modi600. 
dcsoondantsfromtbc lower anduppel' beds of the same formatioll, 
nndu11lessweobtainodnumcrous trnusitionalgradations,\veshould 
notrec:ogniB6 tbeirblood-rlliatiouship, and should conseqUc.utly rauk 
tbemasdislinctspecies. 

It is notoriousonwllatexocssivelysliAhtdiffereneesmanypo.lro­
ollto~ogi~ts have f?undcd their specics; Rnd they do this the Illore 
readily If thc specimens oome from different sub-stages of the same 
formation. Some experiencOOconcholo<,,;ist.8 are now sinking many 
of the w:ry fine species of D'Orbignyand others into tbe mnk of 
varietics; and on this vicw we do 6nd the kind of evidence of 
chango which on the thoorywe ought m find, lookagaioatthe 
later tertiarydeposill!, which iuclude many shells belia,'ad by the 

:~~:ri:~;rle~:t~~~~~~i:, ~ :=~la:~l~ic~~~l~~;in:!:i~h~tb:l~ 
thcscicrtiaryspeciesarespecL6callydistiucl,thoughthedistiuctiun 
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is admitted to be very slight; 10 that h.ere, unlllM ~\""e. believe ~bat 
tillJIM'! eminent naturalists have ~n mlsk><i. by their Imaglnntione, 
allli tbat theRe late tertiary spcci~ really I,resent no ditfe~t'll~ wbnt­
CIW from their livinp; reprclIClltatlvea,.or unll:t;I we adml.t , In op~ 

:~'~I ~~; ~~tr:~n~~~ m:! n'::~I~.:' ~~~ t:Vei~e~:t~~\~:;~~ 
qUt·utooc::urrenccof sli.:ht modifications of the kind reqUiLXU. If 
we look. to ratber'A"ider intervalll or time, namely, to dilltinctbut 
con~utivc stages of the lame great formation,'A:o find t~lat the 
cmbcddedfossils,thou:;!:hunivcrsallymnkooullpeclficallydlfferen t, 
yctaro far moro cloaclyrelatedto each other than arc thcspocies 
fOUlld in more widely 86I.o.ratoo formations; 80 that here a~ain we 
ha\"cundoubted evid<·nceof change in thediroction required by the 
tllCOryj but tothillla.ttersubject I shaH return in the following 
ch.ap~r. 

With animals and plants that propngate rapidly and do not 
wrllldermuch,there iJi reason to suspect, uwehave formerlysecll, 
thattiLeirvarieticsnrcg<:nerallyatfirstlocni;andthat8uchlocal 
,'arietiesdonotspreadwid,·lyandsllilplanttheirpnrent- formsuntH 
they have been modificdand pcrfectedin IIOmeconsidcrnbledcgree. 
Acounlingtothisl'iell',lhechanceofdisooveringinaformatinnin 
any one country all the cerlystages of tmnsition between any two 
f(lrma,is smali, for the auocessive changctL arc suppo6t'd 10 have 
becnlocnlorconfinedto80meonespot. MObtmarincanimalshl\l"e 
a wide range; and we have seenthatwithl'lant8 itistb06Cwhich 
ha.\·ctiLewidl!ltrangc, lhatoftenest prC:t;eutvarictie8j 80 tha.t,with 
shells and other marine animals,it is probnbJe tbat th06Cwhich 
}18d tbe widest rau!!:e, far exoeeding tbc l imilBoftheknown~ 
Io¢calformatiollilof EuroJlC, have ofteoelSt gh·en rise,fif!ittolooal 
varietite and ultimately to new species; aod this again would 
~tlylesscnthechanccofourbeingabl8totracethestagesor 
trn.naitioninanyonegl'Olo::dcalformatioll. 

It isamore imr>ortant coullideration, lelLding to the samel'CBult, 
I\slat.eiy iosi>lted on by Dr. Falconer, namely, that tiLe pcriod during 
which ca.ch speciu underwent modification, though long as measured 
by ycaf1l,wasrrobably lhort in compari801\ with thatdurillg which 
iL~ruainedwithoutun,lerguinganychan~e. 

J t8houldnotbeforgotlen,thatatthe~lltday,wilhperfcct 
81X'CimensforeJOaminstil'n,two furms can Beldom he connected by 
intermediate varitlics, alld tbull }X"OYOO to be the same species, 
unti l ma~y s~imen8 are collected from many l,iaC('Sj nnd with 
fOS.~ll8pecle8 tim cnn rarclybedone. Wel!hnll,pcrhaps, bcstpcr­
ccive the improbability of ourbcing enabled to conued specie. 
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~~~~~ 
distinct. This could bo effected by the future goologist only by 

~';~:;~';::~~£;:,~~:~:~i:~;~:::::t~~~:::: :::~:: 
;~h~~e ~~~~:~i~Y ,~! ::;~~! g~~~e~~c~~a~~e~~ni~i:~:~l~ 
erroneous. As Sir J. Lubbock has remlUked,"Every8peciesisa 
liukbctweenotheralliedfonns." If we take a genus ha,'ing a acol'e 
of specics,rooent and extinct,Bnd destroy four·fjfths of them,no 
one doubts that. tllO remainder will stAnd milch more distinct from 
each other. If the extreme forms in the genushapp<:u tohal'o 
beenthusdestroYf!(\,tho genus itself will stand more di.stinct rrom 
other allied genera. What geological research has notreveakd,is 
the former existence of infinitclynumerous gradations, as fiDe as 
existingvarieties,conncctingtogetherllcariyallexistingandextinct 
specie/!. But this ought not to be expected; yet this has been 
repcatedlynd,'nncodnsamostseriousobjcctionagainstmyviewll. 

It may be worth while to Bum up 1110 foregoing: remarks on thl! 
causcsof the imperfcction of the goo\o)!;ic.'ll record under an imal!:i. 
nary illustration. 'I'he Malay Archipcla~o is about the lIiZ(' or 
Europe from the North Cape to the MOtlitcrmocan, and from Uritain 
to Hussia; andtbcrefore cqualsallthop;eol~icalformatioD.llwhich 
have been examined with any accuracy, excepting tbONe of tne 
United States of America. I fully agree with Mr. Godwiu·Austen, 
thatthepresentconditionoftheMnlayArchipelago,withitsnume­
rous large islands sepuratetl by wide nud shallow seaa, prooobly 
reprosents tho former state of Europe, whilst lll08t of our fonnali,'Il! 
were accumulating. 'I'he Malay Archipela~ is one or tho richeo;t 
rep:ionsinorganicbeings; yet if all th'species were tobecollectro 
whichhM'e ever livodtllere,howimperfootlywonldtbeyrepi't:""nt 
tbenatural history of the world! 

Dutwe havocveryroasontobclieve that the tefTCl<trial ~ 
duotions of tho archipe\R,!o would he prCllCrved in Rn extrt'mcly 
imperfect manner in tho formations wllich we SUI)PO~o to be there 
accumulating. Not many of tho striclly littoml animalK, or of 
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their ancient homes, all they would differ from their former ltate 

~ ;h:;~~:u~i:~~n~::~:~~~~;~~I~~ff:~~~tl~;~~~ 
the&amefonnation,tbeywould,noconlingtotbeprincipleafolJolll'Oi 
bymallypn.1ieontologists,beranke<iaan«wanddi.lltinct6peciea. 

lfthcn there 00 some degree of truth in thesc remarks, we have 
nori~ht tooxpect to find, in our geological formations, an infinit<3 
numbcr of thuse fine transitional f0rrnswllich,on our theory, hal·e 
connectcdalltbo~tandprcsent.spoci08ofthel!amegroupinto 

oneiongandbmnchmgchainoflilo. Weou~htonLytolO(lkfora 

::elil~':e :~!e~;~~el=r:!I~~O o~:e:n~~:~ ~:~a,~;~t~~~ 
be evor sociose, if found in different sta'!f!8 of the same fonnation, 
would, by many paltemrtologisu, be ranked as distinct lpeci(>s' 
Hut I donut pretend that I should everha,"c BUBpected how fO'r 
waa the roooru in the bel;t prcsocvcd goological aections,had not the 
abscnce of innumerabie tmnsitionailinks between the species which 
lived at tho commenccmentalld closeof eacb for mation, preP.ilClllO 
hardly on my thcory. 

On tile ,udden Appearanu oj whole Groupl oj allied Sptciu. 

'l'he nbruptmanner in wbichwhoie groups of species suddo,:nlr 
appcar in certain formations, has been urgetl by several Pllreontoio­
gists-for instance, by Agassiz, Pictct, and8edgwick-ftSa flltal 
objcciiontothebeliefin thetrfln~mutationor8pecies. HnUm('Tl'l1l1 
speeies, beiongingtothesamep;cDcmorfamilie~,ba\""erc8Jly8tart(-d 
illtolife at once, the fact wou!dbe fatal to the thoory of evo!utinu 
throughnatural scloction. For tllodc\"clopmentbythis means of 
II (!:roup of fonns, all of which nrc descended from some one Il~i­
tor, mu~t havebeenlln extremclYBlow pf"OC('ss; and th6 progenitors 
must hfl.vo lived long before their modified descendants. Butwo 
continuftlJyovcrratetbeperfoctionofthegoological record,llod 
fnlsclyinfer,bocausecertain genera or fftmilies have not becn found 

i~ffg~1r 
t ime which ha.ve elapsed between our consecutive fvrmatiolll',-
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~~~fa~i:~t:c~nf:~n~i~ t~:e t1il~t!~~:IS~i~;r~::rg:~:lla:;; 
for tho multiplication ofspccies from Mmoolloparont-formj und i n 
tlloBuccceding formatioo,Buch groups or species will appear OJ! if 
luddeolyereated. 

I may here recall a remark fonnerly ronde, namely, that it might 
requirenloogBue<:e$Iionofagcstoadaptanol'J.':anism to Mmenew 
alill l'cculiar line of life, for installce, to fly through the air; and 
culI>!OClucntly that the troDsitional forDlswould often long remain 
confillC(ito 80me 0110 rC!!,ion; but that,whcll this ada)ltation hnd 
ollce been cffccted,and a fcwspocies lllld thl19 n.equired a great 
ath·anta.ge over other organisms, a comparatively short time wOl1ld 
bencceaary to produce many di\'ergent fonn!\ which would spread 
ral,idly and widely throughont the world. Professor Pictet, in his 
excellent He,-iew or tbis work, in commenting on early trnn.l!itional 
forms, and taking birds liS an iliustration,C8nnot see how the sue-­
cClll>h'omodificatiolis of tho anterior limbs ora supposed prototype 
could possibly have been of any a.dvantn:w. But look at the 
pcnguinsoftheSoutheruOccanjhavenotthesebirdstheirfront 
limbeinthisprocilOintermediato state of "neither tn16 Arms nor 
truewiogs"? Yet thOlle birds hold their I,lace \"ictoriously in the 
battle for life; for they exist in infinite numbcrs aod of many kinds. 
J do not SUI,posetbatwe here ace therealtrallsitiooalgrndesthrou~h 
which the wing"sofbinlsha\'o passOO; but what spoc:ial difficulty is 
there in believing thnt it might profit the modified descendantsol 
thtlpcngllin,fil1ltwbccomoenabledtoflnpAlongtbe surface of the 
sea like the lDg'.,\cr-headl'd duck,and ultimntelyto rise from its 
fl;urfaoeand glidethrougb the air? 

I willnowgi,'e a few examples to illustmtethe foregoing remarks. 
and to sbow how liable we are to error in 6uppDI!ing that whole 
group8ofspeciC8ba\"esuddcnly~nproduced. Evenin80short 
IIninter\'alastbatbetweenthefirstalld second editions ofPictet's 
gn.'Il.tworkoll PAIreontology,publi8hedin 1844-4G and in 1853-57, 
thoCQllclusionsonthofiNltappcarancoAuddisaPllCnrnllceorsc l 'crnl 
JrrOUJlI of animals have bcell considernblymodifiedj and a third 
editiou\\'oulo.lrequire still furtherchall!!t-s. 1 m.ayrecall the well­
known fact that in ~cological trealistS, !'ublit;hed not mnny years 
O!ro, mammals were always spoken of as baying abruptly come in 
at the commencement or the tertinry series. And now one of 
the riche:st known accumulations of fOISl!H mammals belongs to the 
middle ofthe8COOlU.lnryseriu; and true mammals have beendi,· 
CO~-Hed in th.e new rc(~ Mudstone at nearly tile commeo~ment ~r 
tills great senes. CuvlerusedtourgetllRt uo monkey occurred 10 
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anytertiarystratumjbutnowextinctspecicahavobeendiacovered 
in India, South Amcricll,llllli in Europc, as far back as the miOCt.'llo 
stago. Iladitnotbecn fortllernrcllCCidentoftllcprescrvationuC 
footsteps in tho new rod sandstone of the United States, who would 
have ventured to 8upp08e tllat no leSli than Ilt lcastthirty different 
bird·like animala, some of gip:antic aizc, existed during that period '1 

~:,: ~=~~~~:::Il~:St3~e: ~~::~~w~nol~h~as& ~bi~~t~~~! 
suddenly into existence during the eocene period; but now "'0 
know,on the authority of Professor Owen, that a bird certainly 
livod during the deposition oftl\.Cupper grccnsanrlj and still more 
I'l'CCntiy,that strange bird, lhe Archoopteryx,with a long )jUlrd. 
likotail, bearingapniroffcathersoneachjoint,andwithitswin~ 
furoiabodwitb two froo claws,has been discovered in thoooliti6 
slate!! of Solenhofen. Hardly any recent dillCOvery showa more 
forcibly than this, how little wcas yct know of the former inhabi· 
tIlnl.ll of the world. 

I maygivo another instancc,which,from having pnsscdundcr 
my own eyes, has much struck me. In a memoir on I·'OIl8il SCli6ilo 
Cirripooes,l stated that, from the large number of existing and 
extincttcrtiaryspccicsj from the extraordinarYllbundanceorthe 
individuals of IIlAny spccit'S aU over the world, from the Arctic 
reglOUS to the equator, inhabiting various zoncs of depthll from the 
upper tidal limits to 50 fathom8 i from the perfect manner in which 
spccimcnsaroproscrved in the oldest tertinrybedsj from the case 
with which even a fragment of a mlve can be recognised i from all 
tllC&e circumstnn0C'8,I inferred that,had BIlssile cirripedes existed 
duringthesecondaryperiods,theywould ccrtninlyhnve been pro-­
servedanddiscoveredj and as not one species had then been dis­
oovercd. in hI'ldll of this age, I concluded that thill great group had 
been suddenly developed at the oommenoemcntof thetertiarylCries. 
'I'his was a sore trouble tome, adding as I then thou!!;ht ODe more 
instnnooofthcabruptappearance ofa grcatgroupofspccies. ~ut 

E:$":::~::5~~~;r;~~:1:~:~~0Ei;I;~~~~!~~ 

~}ji~!(~:g~:~~Blf:t~f.~~~~~{~~ 
discovered by Mr. Woodward in the upper chalk; 80 that we now 
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:~~t d~~~:,: f~si~~f:ro:~i::ks~in~~:.~ :;~~:n~~:trs i:hli~~ 
~::~=v~~~ f:~ t:n~i~!~et~~~~~~ a=~v~~t~~t~~~:=~ 
the ooriicst knOlVn species. For instance, it eannot be doubtOO tilat 
aU the Cambrian and Silurian trilohites are desoended from s"me 
one cfu8tneenD,which must have Iiv(l(llong before the Cambrian 
a:;e,andwhich llrobablydiffcrcd greaUyfrom any known auimal. 
Some of tho most ancient animals, as tho Nautilus, Lingula, &c., do 
not differ much fromlivingspooicsj and iteannotonourthOl'ry 
'be8upposed,tbat these old specicswere tho lll'ogenitors or all tbe 
species bclon~ng to the same groupe which have sub5equcutly 
appeared,for they are not in anydegroo illtermooiate in charactf"r. 

Consequently, if the theory be tnte, it is indispul."lble that before 
the lowest Cambrian stratum wasdepoeited,longperiodselap!led,1III 
long as,or probably far looger tilAn,tlle whole interval from the 
Cambrian age to tho present day; and that during theae vut 
periods the world swarmed with living creatures. Here we en­counter 0. formidableobjectionj for it 800ms doubtful whether the 
earth,in a fit8tate for the habitation of living creatures, has lasted 
longenougb. Sir W.ThoIDpIOn concludea thattheCOIlllOlidatioo 
of the cn18t can hanllyhavcoccurred leas than 20 or more than 
400 million years ago, but probably not less than 98 or more 
than 200 million years. These very wide limits show how donht­
ful the data are; and other elements mayha\'e hereafter to be 
introduced into the problem. Mr. Croll estimates tbat aboot 
GOmillion yearaha\'e elapsed since the Cambrian period, but this, 
judging from the small amount of organic change since the com­
moncomcntoftheGlacialopoch,appears B very short time for the 
many and great mutations of lifc,which have certainly occurred 
siucethcCambrianformation; and the previous 140 million yOOri 

can hardlybeoonsidered as sufficient for the development of the 
varied forms of life which alruady exiHted during tbe Cambriao 

~~~ho ~o~b:~:v:~;:~;I~::Ji:~'i!~~;~o:r:~nfi~~ 
~~~~~~:~:~:s ~~~ ~:!~C8~a:::!~~ns':~:~u~:a:; 

:~::~~~~~l~t~i:!·~~~"~;.1:~:~;i~'~~:=~: 
~~~~:~ly~~;~i,!. ~~~F:~~i: ~E:::;:::El ~~~r~;;~ 
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Silurian stratum the fint dawn of lifo. Other highly competent 
judges, aa Lyell and Eo Forbcs,have dispu~ this conclusion. 
Woli1lOuld not forget that only 3 small porttonoftho world is 

::~:~ :;!12~~~~:~~£:1 :!~:~:~ ;?i::,:;~!~ 
dvwn in the Lower Cambrian formation, Mr. Ilicb has fonnd 
in South Wales bed! rich in trilobites,and OOlltaining various 
mollllllCsand annelids. 'rho prclCnce of phOlll1hatic nodules and 
bituminous matter, even in lOme of tho lowest azoic rocks, probably 
indicates1ifeat these periods; and the existence of the Eozoon in 
the Laurentian formo.tion of Canada ill generallyadmittcd. 'Iher/) 
are three great series of strata beneath tho ~ilurian system in 
Canada, in the lowClit of which the Eozoon lB found. Sir W. 
Logrul statea that their "llnitOO thicknessmaYp08SiblyfarsurJXUl8 
"that of all tho succceding rocka, from the base of the palreozoio 
"seriea to the prosent time. Wearethwearriedbacktoapcriod 
"so remote, that thoappenranceof tho8O-<lallod Primordial fauna. 
"(of Barrande) may by some be considered as a comparatively 
.. modem event." 'rho.Eor.oon belongs to the mOllt lowly organised 
of aU classes of IWimals, but is highlyorganisOO for ita class; it 
ui.l:ltOO in oountlcu numbers, and, as Dr. DaW!On has remarked, 
certaiulypreyedonother minute organic being!!..,whlcb must have 
Ihed in groat numbers. ThUll the words, which 1 wrote in 1859, 
about the existence of living beings long before the Cambrian 
period,o.ndwhich are almost the same with those since used by 
i:lirW.Logan,have proved true. Nevertheless, the difficulty of 
all>iigllillH3nygooti reA80n for the ab&cnce of vast pilCII of lit rata 
rich in f08Silsbeneath the Cambrian system is vcry great. ItdOOI 
DOt 8CClIl probo.ble that the mOllt ancient beds hal'"e been quite 
W(.'fU away by denudation, or that their fossils have been wholly 
obliterated bymctamorphica.ction, for if this had boon the case 
"'0 should havofound only small rcmnantsofthe formationa noxt 
succeOOing tllem in age, and these would always ho.veexistOO in a 
pnrtially metamorpha.cd condition. But tho descriptions which we 
llOltle8ll of tho Silurian deposits over immen8C territories in Hu.uia 
au..! in North America, do not support. tlloview,that the older II. 

:7:=~~~e;:re invariably it has suffered extreme denudation 

~*~~ff~~EE£i§~f~~i::;~~~~J;!~~;;i~ 
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CHAPTER XI. 

ON THP! GEOLOGICAL SUCCESSIOS OF ORGANIC DJ:IS,,~, 

011 the 510w ~nd luceeaaive appearance of new .pecies-On their difl'~teo! 
rl\te$ofchl1nge-Speciesoncelostdonotrel\llpel1r-GrouPlof~l«i('5 
follow the SIIlne gencrtll rules in their81lpenrance lluddi!l8ppearlUlceAli 
do single species-On utinction_On simultaneous change. in tbe 
forms of life throughout the world - On the affinilies of Utillct lpeeies 
to eAch other ud to Ih'ing speciH-On the .tate of denlopm~Dt of 
ancient (orm~-On the succession of the .. me types ",ilhill the Mme 
areall-Sllmmary ofprecedillg and Ilfesent chapter. 
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~~:!I~'~~~~~lO;l~~~l!I~!r~~I~I:t;i~~y~~r:~C~i~::~';ea:l~;~~nt~,~ 
:~ t!~e B~;~fi~ ~~C:::~~:~t~t1~~:o;;:I~lert~:n~t~e~?n:~~ ~:I~~~ 
commonprt)"Jenitor. lnthegenusLingllm,(orinstanec, thospeeics 
which have sUcce.<;sj,'eiy appcarcd nt nil a;!'ea must have been con­
ncctcd by an unbroken series of gencrntions, from the lowest 
Siiurian stratum to the present day. 

We have seen in tllO last chapter that whole groupBof sfJccies 
1lO11lctimes falsely appear to have been nbruptly developedi and 
1 have attempted to give anexplanntiollof thi~fact,whichif tme 
would be fatal to myvicw8. But such cases are certainlyexccp. 
tional; the gcncralmlebcingagrndual increase in numbH,unlil 
the group reaches its maximum, and then, $()()ner or later, a graduBI 
doorea&!. If the nlllUberof the species included within a j:!enus, 
or the numbcr of the genera within a family, ooreprcsentcd bya 
vcrticnllineofvaryingthickness, ascendingtllTollghthesucccsaive 
sool~ical formations in which tho species aro fOllnd,tho line will 
8Ometimesfalselyappcarto begin at ilslo\\'er end,not in nsllal'p 
point, but abmptlyi it theu gradually thickcns upwards, often 
kcepingofequalthickncssfora spnce, and ultimately thins out in 
tho upper beds,markingtbe decrcaseaml final extinction of tho 
species. 'fhispadualincrcnsein number of the spc<:ics of agronp 
is strictly conformable with the theory, for tho species of tho samo 
gCllus,andthe~enernor tho&'\mefamily,can increase only slowly 
alldprowessivelYi tIle process of modificatiOlland tho production 
of a number of alJit'(lforms ncccssarilybcing a slow and gmrlual 
pl'OCCS8,-<mespccicslirstgivingrisctotwoorthreevarictics,theso 
bcinp; slowlyoonverteo.l into spccics,whichin tbeirtumprodllooby 
CCJually slow steps other "arieties and spccic.s,and so on,like the 
hmnchingofagrcattroofromasinglostem,tilllbegroupbccomcs 
large. 

Wchaveasyctspoken only inciJentally of the disaPPC:ul'mcc of 
spccies and of WOl1pRof species. On the thoory of natural selection, 
the utincti01\ ofolJ fonnsand the production of new an,l improved 
forms are intimatcly oonnectcd togcther. 'l'he old notion of alltbl.' 
inhabitants of the earth havin~ been swept away by catastrophes 
at succe~sive periods is very gencrnlly gi\'en up, even by those 
gcolo:..:isl!<, as Rlie de Beaumont, Murcllisell, Barrnnde, &c., WhOM 

j:!eneml "iews wculll naturally lead them to this conc1u~ion. OIl 
theoontmry, wo}ul.\·ccyeryrca80n lo bcliel'e, from the study o£thc 
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:l:i;;:'O::~~t: a!~~c~~~~ f:~ =uS;:~~h~;:;::~~I~;, 
and finally from the world. ]n some few cases., however, as by the 
hreakingofnnisthmnsandtheconllCquentirrnptionofamllltitude 
of nolV inhabit.:mts into an ndjoining: aca,or ily the final suhsidcnt'o 
of nn island, theprocessof extinction mnyhave bcen rapid. Doth 
!linglo species and whole groups of species last for ,"cry unC(jual 
periods; some ~oups, as we ha\'o pocn,hM'e endnred from tho 
earlie~t known dawn of life to tho llrcsent day ; some have di~. 
appeared before the close of tho pnlreozoic period. Xo fixoolaw 
scemR to detennine the lcn~th of time during which any sinA\(I 
!!pecie8 or any single genus (lndures. 'l'here is reason to belio,'o tllll~ 
tb(lcxtinctionof:\wholegro\lpofllpcciesisgcncrnllyaslowl'rl'~ 
cl'sslilall their production: if tbeir appearance and disappeamnto 
ooreprescnte<l,asbefore, byo.verticallinoofnryill;; thickn~, 
tho1ino is found to L'\pcrmore p;r:\lJunllyat. its upper end,which 
mnrkstho progress of extennination, than at itslowcrend,which 
marks the first. nppearanceall(l tllCcarlyincreascinnurnherof tho 
species. In somo cases, llOw6vcr, tho extermination of wholo 
groups,n.sofammonitc!<,towarosthecloseof thesccondaTyperioo, 
has becn wonderfully slldden. 
'J'hcextinctionofspccieshnsbeeninvoln'(lintbemost~tuitoU8 

mystcry. Some authors havc even supposed that, as tbe imli-ridual 
has a definite length of life, eo have spcciesndefinitedurntion. Xo 
oneennbaveman·ellcd more than Ihavc donea~thecxtinctiono{ 
speciCII. Whcll I found in J...a Plntn the tooth of ahorseembc<ld«l 
with the rcmains of Mastodon, Meo::-atllcrinm, Toxodon, ann oilier 
extinct monstcJ1l,wllich all co.cxistc;.l with still living Bht>l1!llL~ 110 
.... ery late goological period, I was filled with astonishment; f(,T, 
pccing: that the horsc, since its introduction by the Sp:miards into 
Routh America, has run wild ovcr tho whole country nmi hlUl 
inCTCnsedin numbers nt nn unpnrnlleledrate,I asked myBClfwllilt 
could /I(l rcccntly hare extcnninatoo. the fonner horse under ron­
dition!! of life aprnrentiy l\O fa .... oumble. But my astonishment was 
groundlefl:.<l. Professor Owen soon pt'l'('('iw!(l thattbetootb,thou:::h 
!IO like that of the exi!ltinA"bor8C, belon~etl to an extinct sfM'Cies. 

!!::I~h~8a~:7eI~~:t;!!~-ri::;p~;: i~tlOi~e !~; ~:;' :r~~t~;!::! 
nttriilutoofamstnumbcrofapecie90f nllciassos, inalicoUT1trie:. 

;f:i;E~:!.~§1~:~~:il~i~!g~t~~E~',;r~~iA:f;f};'ij 
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maintained by having some advantage over those with whieh it 
comCB intocompctilionj and the conscquent extinction of lhe it'S&­
favoured forma almost inovitably follows. 1t ia the same with our 

~:1:i~ ~~~c:!o~: ;fi~~C~U;P~~~ at~~ ~!~hi~P:.~:::;~~~~e!~ 
Ihe snme ncighbourhocxl; when much improved it is tmnsportl.d 
far nnd near, 1ike our short-hom cuttle, nnd takes the Illaco of other 
brcedsinothcrcountric8. '1'hu8 tho appcamnceof newformsaod 
thc disnppcamnce of old forms, both those natnmlly and thosearti_ 
ficiallyproduced,areboull(ltogcther.Infionrishinggroups,the 
number of now specific forms which have been produced within a 
given time has at some periods probably heen greater than the 
number of the old specific forms which have been exterminated; 
but we know that species have not gone on indefinitely increasing, 
at, least during tho later gcologiculepochs, so that, looking to later 
times, we may believe that the production of new fonns hM caWllu 
theextinctionofaboutthesamenumhcrofoldfonns. 

'Tho competition will generally be most severe, lUI fonnerlyex­
plaiDed and illustmted bycxamplcs, betwocn the fonns whicharo 
most like mcb other in all respects. lienee the imprO\'ed anll 
modifieddescendanlsofa species will genernllycausetheexu-rmi­
nation of tIle p.'\rent-spccicsj and if manyncw fonns have heen 
dcvclopedfrom ally ODe spccies, the nearest allies of that speci!'!l, 
i.e. the species of the same genus, will be the most, liable to extenni­
nation. Thus, as I believe, a number of new spcci~ desceDdCl.l 
from one species, that is n newgenus,eomes to suppla.nt an old 
genus, belonging to tile same family. But it mU$t often hal'o 
bappenedthatanewspe(:icsbelon~ngtosomeonegroul)hl\Sseize<1 

on the pla<Xl occupiedbya specics oolon;:dng to a distinetgroup, 
and thus have eauscd i1s oxtenninntion. If many allied fonns be 
developed from tho successful intruder,mnny will hM'e to yiehl 
their places; and it will generally be tbe a.lIied fonn~, which wilt 
suffer from scme inherited inferiority in oommon. But whether it 
1x- ~JX'cics belonging to the s,'1me ('Ir to a diRtinet elnss, which have 
~'ir1,lrdtbeir places to other mcxlifiCl:\ and impro"ooflJX'Cie!<,afrw 
(If the sufferers mayoftcnbepreSl'rndfora lon':!;time,frombciag 
fitted to somc)l('enliar lino of life, or from inhabitinj:tsomedistnnt 
andi:>alatedstation,whero they will have escapedscn'recompeti­
tion. Forin:<tanee,some"peciesorTrigonia,ag'reatgcnusof~hrl13 

~et;~)t's:~nf~~;~ ~:;~~:~;~,::;::i7nt~eg~~:~,~~~i~~'1:~; fi~~~l~: !~i~~ 
inhabit our fresh watcrs. 'l'liereforotheutterc'ttinetionofa!!1'OIlP 
isgcnerally,aswehavc8CcD,aslowerprocessthanitsprod.uetioD• 
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With respect to theappart'ntlysudden exlcrminntioll ofwllOle 
families or orders, as of 'l'rilobik'8 at the close of the pala.'07.oic 
pcriod nnd of Ammonites nt the close of the sccondary !Jeriod,we 
must remember what has been nlrcady snid 011 the probnblc wide 
inten'alsof timebetwcenourconsccutivefonnntions; nnd in thesc 
intervals thcre may ha\'e been much slowexteTminntion. More­
oYer, when , byslldden immigrntion or by 1I1lllsuaHy rnpid de\'clor.­
ment, many species of a new group have la\.;:cn posseSSion or an 
arca,manyof the older spccieswill havo been extenninated in a. 
correspondingly rnpid manlier ; nnd the fOTms which thus yield 
lheir places will commonlybc allied, for thoy will partake or the 
samo inferiority in common. 

'fhus, as it seems to me, the manner in which single 6pCCies amI 
wllOlogrollpsofspcciesbecomeextinctaccordswellwiththethoory 
of natural selection. We need not marvel ntextinctioll; if we 
Illllst marvel, let it be at our own presumption in imngining for a 
moment that we Ilnderllt.'md tho many complex contingencies on 
whichtbe existence of each species depends. If we forgct for an 
instant, that each spccicstends to increaso inordinately, and that 
f;Qmecheck is always in action, yet seldom perceived by us,the 
whole economy of nature wilt be utterly obscured. Whenever we 
can precisely say why this species is more abundant in individuals 
than that; why this Spccil'S and not another can be naturnlisedin 
a gh'en country; then,nnd not until then,wemayjustlyfooI8ur­
llriscwhywe cannot account for the extinction of l111yparliculAr 
spcciesor group of spccies. 

On the .Forms oj Life changing almost simultaneously throughout 
the World. 

Rcarcclynnypala'Ontological discovcryis more striking than the 
f.'lCt, that the forms of life change almost simult.'\noouslythroughnut 
the world. 'rhus our European Chnlk fOmlntioncan berecogni!lCC.\ 
in many distant regions, under tho most different climntes,where 
notafrar;mentof the mineral chalk itself can bcfound; namely, 
in X{,rth America, in C!quatorial ~uth America, in 'l'ierrn del 
FUe<,.:o,at th€' Cape of Good llope, and in the peninsula of India. 
For nt thei'.{' di~tant points,the ory;anic remains in certain beds prc­
SI.'Ilt :m unmi~takcable resemblance to those of tho Chalk. It. is 
not that the samespeciCII aremetwith; for in some c:ucs notono 
Fpeciea is idf'ntica\ly tllO ~ame, but tbey belon~ to the same fami-

~il~:;:c~~;~t:~l &:l~i~~~fl~:g gl:1i~1~ :;~:m;!~:~Ci~e =~~~;::. 
MOre<lnr, other fonns, which are not found in the Chalk of Europo 
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ofpamllclism in the succession of tho productions of the land than 
withthOllCofthesea. 

'l'hus, as it seems tome, the pnm1!cl,o.nd,to.ken inaiargellense, 
simultAneous,slIct:ession oftbo sarno forms oflifethroughoutth{' 
world,n.ccords well with the principle of newspecics baYing been 
formcd by dominant speciessprcading wideJy nnd varying; the new 
sj;ccies thl\s produced being themselves dominant, owing to their 
h:\Vinghndsomoadvantage over their aiready dominant IXLrenta, l1li 

well :UI over oUler species, and a~!:Rin sprendin~, varyin~, nnd llfO-. 
ducing lIew forms. 'I'he old forms which are beaten and whicll 
yield tbeir Jllaces to the new o.nd victorious forms,wiHgcnerallybo 
allicdingronl:.!,from inheriting some inferiority in oommon; an.l 
therefore, as new and ililprovcd group8 spread tbTOughouttheworM, 
old {!;TOUPS disappcarfrom the world; and the succession of form~ 
cverywherctcnds to correspond both in their first appc:tranccand 
fillaldisappcamncc. 

There is one other remark connected witb this subject wortll 
making. I have given myrcasoll8 forbclievingthatm08tofour 
great formntions,rich in fossils,wero deposited during periods of 
8ubsidencc;and that blauk intermlsof VR!t duration, as far as 
fossilsareconcemed,occurreddurillgthepcriods\,.bcnthebcdof 
the 8CR WBS cithet stationary or rising,nnd likewise when sediment 
was lIOt thrown down quicklyenou~h to embed and preserve organic 
remains. Duringthcsclong nndblnnkintervalsIsupposethattho 
inhabitants of each region underwent a considerable amount of 
modification and extinction, and that there was much migration 
from other parts of the world. As we have rmsontobelievothAt 
large areas arc nffectedbythosamo movement,itisprobablelhat 
strictly cor,temporancous formations hnve often been accumulated 
over,-ery wide spaccs in the same qunrtcr of tho worldj butwoaril 
ycry far from hnvingany right to conc1udo that this has illl·arinbly 

!::~I~: =;e:~~!:.at ~~::nartc\: I~~:;~:::ia:~~e~na~~~t~ 

StE[~~~f~ftt?Tt~~~~~~~~~f~~f~~!:~f~~ 
~~~!;t~j~j~~:t~~~h~l~ln ~;I~~~~J~~:;~ 
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But in a naturni chwification manyf065il spccicscertninlystnnd 
betwoon living 81)C(lic8, lind some extinct genera betwoon living 
genem,c"cll between genem belonging to distinct families. Tho­
most common casc, cBpccinlly with reSI)C(lt tovcrydistinctgrouJlII, 
such as fish and reptilos, 800ms to bc, tilat, supposing them to be 
distinguished nt the proscntdaybyascoroofcbarncters,tbeancient 
members arc scparated by a somewhat lesser number of characters; 
8Othntthetwogroupsformerly made aromcwhatnearcrapprot\ch 
toenchotherthantllcynowdo. 

It is acommoll helief that. the morc llncicnt a form is,by so 
Illllch tho morc it tcnds to colllled hY80mo oC its charncters groups. 
now widely scpnrllted from each other. This remark no doubt 
must be re;tricted to those groupllwbich lJa\'c undergouolOuch 
changcin thecourseofgcolo;;ic.:llngcs; nn(\ it would i)C dillicult. 
to\lrove thctruthoCtbo propotrition, for c\'ery now aud tliene,'en 
1\ lh'illg animal,l'I3 tbo Lepidosircn, is discovered lJaving affinitiCll 
directed towards ,'cry distinct groups. Yet if we compare the 
older llcptiles and &lmchians,tbc older l"ish , tllO older Cepha­
lopods, and the eocene Mammals, with the more recent members 
~n!.~~ . same classes., we mUl!t admit tilltt there is truth in tho 

Lctusscehowf:trtllescsc.eralfactsaud inferences nccordwitb 
tIle thcoryof desccntwilh modification. As thesnbjcct is some­
what complex, 1 must request the reader to tum to the dingrnm 
ill the fourth chapter .• 'Vomaysupposc Ula~thonumbered letters 
in italics represent gencm, and the dotted lines diverging from 
tilem the species in cach getltt8. 'I'Le diagram is much toosi!l1jlle, 
toofe\\' genera and too few species being gil'cn, but this is UII­

important for us. 'rhe horizontal lines may represent sncoossi\'o 
geological formations, and all the fomls beneath the u]JpermOllt 
line may be considered I\S edinct. Tho threc existing genem 
alt, qU,p't, will form 11 small fumily; bll andjU a closely allied 
CMnily or sulrfamily; Ilnd 01', eH, mil, n thini family. Thel'tl 
three families, together with the many extinct genem on tho 
several liues of (lescont divel"'.;:ing from the parent-form (A) will 
fvnn an order; for nl1 will have inherited 80rnethillg in common 
Crom their ancient progenitor. On the llriuciploofthocontinuod 
tcmlency to dh'ergencc of chnmcter, which was formerly illus­
trated by this diagmm, the lUore recent any fonn is, the more 
it will generally differ from its nncient progenitor. Hence wo 
enn understand the rule thnt the most tmeient fossilsdifl"crmost 
from c-"tiating forms. 'Ve must Dot, 110we,'cr, IUISllme thnt divor_ 
gence ofchnmcter is:l necessary contingency; it depends solely 
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~Y.=:~~d:~,~~:~~~~~::n~~~::~~~:,~~ ;~::~~~~;: 
potlIK'SS only the la.s~volume of the geological record, and that in 

~n ::~~ !::~noo ~~~~~nl'heW:'id:a;:tc~:al:ir:\I~ D::~~' B;:~:~~ 
and thus to unite distinct families or orders. All tha~ we ha,e 
a right to expect is, that those grourswhieh ha\'c,within known 

:!~~::!7i::s'm~~:e~:~: :;;;~: a~;::ti~:, e:~~u~~h~~ j t: 
that the older membtrs should differ less from each otller in 
some of their charactcl"l! than do the existing members of tho 
aamogroup8j and this by theooncurrent evidence of our best 

P"~:::~~C;~~ ~~~~II~~t~~:t~h modification, the main fncts 
with respect to the mutual affinities of tIle extinct fOrIDS of life 
to each other and to living forms, arc explained in a satisfactory 
mauner. And they flro wholly inexpJicabloon any other view. 

On this same theory, it is evident that the fauna during any 
one great period in tho earth's history will be intermediate ill 
geucml character bctvr~n that which preceded and that which 
succooded it. 'Thus the species which lived at the sixth great 
stage of descent in the diagram are the modified offspring of thoac 
which lived at thelifdl stage, and are tho pnrentsof those which 
bcc::ameslillmoro modified at the seventh stngej hencc they oould 
hflrdlyfnil tobcncarlyintermcdiateinchnrnctcr bctwecnthoforms 
of lifo nbove and below. 'Ye must,however,allowfor the entire 
extillctionofsome preceding forms, and in anyone rcgion for tho 
immigration of new furms from other regions, and for a large 
nmouutofmodification during the longandblnnk intervalsbetwccn 
the succcs:sire fOrIDfltiollS. ~ubjt'Ct to these allowances, tile fauna 
ofcach geologie.11 period undoubtoo!yis intermediate in chnmcter, 
belwern the prooc(\ing nnd succccding faunas. I need give only 
onc instance, nnmely,lJle mnnner in which tho fossils of the 
Dcvollinn system, when this system WWI first disoorercd, were at 
once recognised by palreoutologisls 8S intennediate in character 

~~~, ±~;£:}:;':~1;~;;t;~:;~;i;;:i:~:E:;'~~ 
lJCCutiveformationl!. 

Jt is no ro.11 objection to the trutb oCthe statement that the 
fauna of each perioJas nwholo iSllearlyintermcdiate in charoctrr 
betw~n the pr(lll(XHng and succeeding fauuM, that certain genom 
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oifere:lCf'ptionstotheruie. Forinstancc,thespecicsofmaslOlitlu8 
and elephants, when arrnngod hy Dr. Falconer in two serif.lll.,-in 
Ihe first placeaccordin'2; to their mutual affillitiet,allu in lhelM.'COlul 
}lincc ncoordingto their periods ofexistence,-do lIota.ctOroiu 
nrmngement. 'I'he species extreme in character arc not theold,~t 
or the most recent; nor arc tboeewhich are intermediate in eha­
mctcr,intenncdiatc ill age. nut supposin;;forall instant, in this 
nndothersuchcascs,tbattbercoordof the first appearance and 
disappearance of the species was complete, which is far from the 
casc,weIIlI.Venorca80lItobelievothatfonnH811~ssi\'elyproduC('d 
necessarily endure for corresponding lengths of time. A "cry 
nncient form may occa.sionally have IssWd much longer than a form 
elsewhere Bllbsoquently produccd,cspecially itl the case of ltrrett­
trial productioos inhabiting: separated district.e:. Tocomparcsm!lll 
lhingswithgrcat; if tho principal living and extinct races of the 
domestic pigcon were armnged in seria.! nffinity, this nrrnn:;!;cmcnt 
wOItici not closely accord with theol'(lerin timeoftheirproductioo, 
and e.en lcsswith thoor<lcroftheirdisappc:amnce; forthe~rent 
rock-pi~CQusti1lli\'es; :mdmnnyvnrictics bctweenthorock-pi~,u 
and the carrier have become extinct; and carri<'l'Il which are 
extreme in the import:tnt chamcter of length of bcakori)!jna!cd 
carliertlllm short--broked tumblers, which nTcat tlie opposite end 
ofthescriesinthisrespcet, 

Closely connl'Ctod with tho stAtement, thnt the orgnnic rcmain~ 
from an intermediate fonnation nre in some dcgrcc intermeclii'lte 
in character, is tbe fact, insist~l {In by all palreontollY,!;isl~, tlat 
foositsfrom two consccutive formations are far morcclosely],(!lntt'>1 
to each other, th:m nro the fOMils from two remote formations. 
Pictetgi\'esasn.\yclI-kno\\'ninstan~,thegeneral~mblanoeof 
the orWlonic remains from the several stages of the Chalk {(,mla­
tion, though the species are distinet in (!fIch sta.~e. This factslonc, 
{rom its generality, acems to have Rllnken rrore~'IOr Piclcl in 
his hdief in the immnl.'I.hilityof species. lie who is acquainted 
witli the distribution of existing species oyer the p:lobc, willll!)t 

~~~::ll;t :n=~~'~ {~~n~;n.~i~l:~ l;et~::I~)~~~Si~;1 d:~~ft~o~~~ t;l~ 
~;~n~hnn.~:~::::l~ ;~~:c~~t ~:!Yt~~ ~~~bit~: ~~1~ ::.n~~;: 

~f~;~~;;~::~;i;;~f~t.~iF}]~fi~~:~!~;;tE~~ 
Apecificfonnsoftheinhabil.'1.ntsoftbescahnyebccnalfccted, 
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On the thooryof <Ieaccnt,tllcfull mcaJling of the fos.'>iJ remainll 
from closely ooDSt.'Cutivc fllnnatiolls brin;!; cl(l!<Cly related, thou~h 
mllked as distinct species, iJ!obviolis. AsthOJ}ccumtllatiQIlQfench 
formation has oftell been interruptcd,ftlll!asiongb!allk interval!! 
have intervened between IlUccessi,·c formnlions, we ought not to 
cxpcct tofmd, as I aUempted to show in the last chapter,in nny 
jlOC or in nny two fonnatiollJ<,all theinwrmediatc,·arietics betWct'll 
tll(~ IIp<<ics which appeared at the commencement and clone of tllCSO 

periods: but we ougiltto find after intcrva!s,verylong all mcasnrM 
by yearfl, but only modcmtcly long Il8 IilCllBured gcole~ically, 
cloRclyaHicdforms,or, as thcy have been cai1cdbysomcnutlIOr8, 
repTcscntati,·c Bpecics; and thcsc assurcdly we do find. Wcfind, 
in Ihort, IItich cvidellccof thc Blowandl!Carcdyscllsible mtltatiolls 
of specific fomu:, 118 we bnve thc right to cxpcct. 

On tl." State of Devtloptmnt of .Ancien' comparM1cith Lir:il'lg 
Forms. 
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South America, ha\'e left behind them the sloth,llTllladillo, and 
anteater, as their degenerate oeSC()ndant& 'J'his cannot for an 
illlltant be admitted. 'l'hese hugo animals l,a\'o become wholly 
extinct, and hlwe left no progeny. But in the cavcs of Brazil, 
thero arc many extinct. spreicswilieh are cloSclyallicdinsizc and 
in all othercllamctcrs to the species still living in South Americ4; 
and some of these fossils may have bccnt1lcactual progenitor!! of 
tho living species. It must.llot be forgotten that, on our theory, 
uU the spceics of thcsamegenusnro tho descendants of some one 
species; 80 that, if six genero, ench havillg ei:::htspecics, be found in 
onogoologicalformation,andinnsuccccdingfonnntiontherebesix 
otberallicdorreprescntati\'cgenem cachwilhthesamenumbcrof 
spccics., then wo mayconcludc thatgenemUyonlyonespeciCflofcac:h 
of the older genera has left modifiud dcscendants,which oonstitute 
the new genera containing the acverat species; the other I(lven 
spcciesof cnch old genus ha\'ingdicd out and left no progeny, Or, 
and this will be a far oommoner case, two or three species in two 
or tbrooalone of thc six older genern. will bcthe llfircnts of tbe new 
gencm: the other spccics and tho other wholo genera haviogbeoome 
utterly extinct. ]n failing orders, with the genem and speeiCfl 
decreasing in numbers as is the cascwith the Edentata ofSollth 
.America, still fewer genem nnd species will lca\'e modified blood­
deSC()ndants. 
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CHAP 'fEll XII. 

GEOGnAl'llICA I,DISTntDUTIOY. 

l'reM'nt di~tribution cannot be accounted for by differellOOI ill l'hy.ieru. 
collditiou..- Importance ofbarrien-Aflinity of the production. of the 
Mmecontioent-Ceotresofcreatioll-Meao50fdisp!!rsaIbychlioget 
of climate IIl1d of the le\·~l of the land, and by occ:uioDllI mealU_ 

~::~hr.:~d d;:!~~ . the Gbci:1i period - .-\lt~rllate Gladal period. in the 
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ismndsuf the tropical parts of tho Pacific, we encounter no ilil. 

~=~l:r ::~~u:n~~, {~~~;;~, ~~~~~~:~I\~l~S!~.:~ ;;:ml;:~::~~,~ 
we come to the flhOfC8 of Africa; and over thi~ "tIl:it space we m~'t 
with no well·defmed and distinct marine fatlnM. Although 80 few 
marino animals are common to tho above-named thrM approltilll:\t~ 
faunas of Ell5tern nnd 'Ve~tern Americn. ami the enstern PO-cilit' 
islands, yet mnny fishes range from the ]Jncific into the Indian 
Ocean,and many shells arocommOIl to tllO casternislands oftlw 
Pacificandthecastetn shores of Afric,'l. on alm08texactiyopPol'it(. 
meridiansoflongitudc. 

A tbirdgrcnt fact,}Xlrtlyincludedin the foregoing statemcnt,u 
the affinity of the productions of IhosameoontinentoroftheMmc 
sca,thougb the species themselvC!l Rrodislinct at differentl'oinlll 
and stations. It is a law of thowidcst genemlity,nnd every con· 
tinentoffersinnumembloinstnnccs. Ncverthclcssthennturalist,in 
trnvclling,forinstance,fromnorthtol>Outh,lleYcrfailstooofltnlck 
by the manller in which snccessivo groups of beings, specifically 
distinct,tl1ough ncarly rclated, replnce each other. He hcaI'llfrom 
closclya\licd, yet distinct kinds of biros,notcs llc,'\rlysimilar, and 
SOOIItheirnestssimilariyconstrucled, but not quite alikc,withcggs 
oolourcd in nenrlythesamemanner. The plains ncar theStmitsof 
?llagellanaroinhnbited by onespccics of Uhoa (American ostrich), 
and northward tlle pt'l.insof La Plaia by ILnother spccics of the Illm(' 
genus; and not by a true ostrich or emu, like those inbal.iting 
_Urica. and A ustralia under the same latitude. On thcso same plains 
ofr...'l.Plata,wesoo theagonti and bi1.C3cha, animals havingm'3rly 
IhosamehabiLsfLSourharesandmbbitsandbclonging totilel!tlme 
order of Uodents, but they lllaillly (1islllay an Americall type of 
structure. We asccnd the 10fLy pcnksof tbe Cordillcm, and wc finu 
an nlpine sl"lC<:ics of bireacha; we look to tho wntcn, and we do no~ 
.findthobeavcrormusk.rat,buttlloooYllUandcapybarn,lltd('nts 
of tho S. American type. Innumemblo other instances could i'IC 
gh·cll. If wo look to the islands off the American sborc,hOlrc\·er 
much Ih(lY may differ in goolog:ical structure, the inhabitants are 
($l<CntiallyAmcric,'\n,thon;,!htheym1l.yhoalll>cculiarspccies. We 

;~J l~:ri:~l\)~;:~~~g;~:il~l~l:~~ :::0 l~em~~~~~I:!~:;~l~:;la:~: 
In the AmericallscfLS. "re sccin tl1(loo facts somo deep orgllmc 
bond,throughollt RpaCC and time, ova the same arensof land and 
water, inde}"JCndently of physic,'\l conditions. 'l'he naturalist mu~t 
bcdu\l,whoisllotlcd to inquiro whnt this bond is. 

'l'he bond is simply inheritance, thnt c:\tl5Cwhich alone,ns (,lr35 
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we positivclyknow, produces organi@msquite likoeach otllcr,or, 
Mwcseointheca.scofvarietics, ncarlynlike. 'Tbo dissimilnrilyof 
tbeinhabitantsofdifferentrcgionsmaybeattributcdtomodi6cation 
through variation and natural selection, and probably in a sub­
ordinatcdegroo to the de6nite infiucnce ofditferent physicaloon­
ditions. '1'hc dcgreea of dissimilarity will depend on the migration 
of thQruore dominant ronns of lifo from one region into another 
having been mercer le8Ieffectllallyprcvcnted, at periods more or 
Icsstcmotej-<lnthcnaturcandnumbcrofthefonncr immigrnnt8j 
-and on the actionoftheinbabitant8 en each otber in leading to 
the preservation of different modificationsj the relation of organism 
to organism in the struggle for life being, as I have alreadyoftcn 
remarked. tho most. important of all reln.tions. Thus tbe high im­
porcance of barricrs COlDCS into play by chccking migrationj asdCX'8 
time for the slowproceSSDfmodificntion thronghnatnrnl selection. 
Widd y-mngingspccics,aboullding in individuals, which bavo already 
triumphed over mnny competitors in their own widely-exU!lldcd 
ilomes, will htlve the bc!8t cJltInco of .seizing on now places, when they 
spread into new oountries. In their now homes they will be ex­
posed to llCWCOllditions,andwilJ frcquc ntlyundorgofnrthermooi­
fictllion and improvement j nnd thus they wjll 'bcoome still fu rther 
victorious,nndwillprodl1co{;rouplofmodificddescendants. Onthis 
principloof inheritanoo with modification, we can understand how it 
is that sootions ef genera, whoio genem, ana even families, nrc oon­
finoototlleaamen.rros,nsisllOoommonlyandnotoriouslythccnse. 

'l'bere is no evidence, as was remarked in the last chapter, of the 

:~=:~;!i~nr. ~anwi;~e~~:7p:;::::.ma:~\.i~ ~:k:::!~~ 
~g~t:f~~I:~l~~~~~i~; ~~~:: ~~: ~~~J~fi~~ :C;i~:~~!:U~ 

~11'i!{li 
tll:=~i:e~\~,I:;:~;~O~:~:n~i;~;b;~:u~~~n~i~;:n~~~:~:::~~eStl~! 
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I helic\'e, i,;, that mnmmals have not be<>n able to migrate, wbereM 
&Orne plants, from their varied means ofdiHpersal, have migrntCtl 
P.CTO!Il:I tIle wide and 'broken interspaccs. 'j'ho great and striking 
influence of barriers of an kinds,is intdligiblc only 01\ the view 
thntthegrea.tmajorityofspccieshavebeen producodon OllCSidc, 
Andha\"enot 'becnabletomijtr3teto the OPllOSitcside. Nmcfuw 
fJ.milic~, many sub-families, vcry many genera, and a still weater 
numb:rofsoctionsof:!cncrn,areconfincd t08single region; and 
it hlUl heen obscrve<l by 1!C\'cml natumlist~, tbat the most nntural 
gencrfl,or those genera in which tllCspeciesnromostcioseiyrclatCtI 
tocach othcr, are gcncmlly confincd to the snmecountry, or iftiley 
hnvcII. wideran,:c tIlILttheirran-::;e is continuous. 'Vhatastmnge 
anomaly it \\"oul(1 be, if n directly OlljlOllitc rulewcre to )'rcvail, 
whf'n we go down one stell lower in the series, nnmcl~', to tbo 
imlh·idU.'\ls of tbe same sl'l('Cics, and thCl;6 had not bcen, at Icast at 
fil"bt,confincdtosomeonere.-:iou! 

Hcneeitsoems tome, FIB it hastomanyothcr 
thovicw of each spccicshaving been produood in one arm 
and llO.\"in,-::; stlbsoquently migrated from that aro.'L as far fI.S 

l>owcrsof mi!!:rntion and Bubsistenoo undcr Inll~alld present con­
ditioll8 pennittoo,is them08t probable. Undoubtedlymanycases 
occur, in which we cannot explain bow thesnme speciesoouldhayo 
r(l,!</!('{l from one point to the other. Dut the googmpbicalllnd 
climatal chan~e!I, which llave certainly occurred within TCC<'nt 
gcolO',::ical times, lllURt have rendered disoontinuoua the formerly 
continuousrnngeof many species. So tlmtwenre rcducootocon­
sidl:Twhethertheexceptiollstocontinuityofmngenresonumcrous 
and of80gra\'e a nature, that we ought to give up the belief, 
rendered probable by gencml oonsideratiollll,thllt each specieshM 
bcro produced withinoneafl"B,and bll8migrntcd thenCCll8fnrll8it 
could. ltwouldbehopelcsslytcdioustodiseussnlltheexCt'ptional 
eIL.'iC8oflhesames)"lCCics,nowlivingatdistantandseparntropoints, 
llor do 1 for a momentpretelld that allycxplnnation could booffercd 
of many instances. lIut, after some preliminary remarks, I wil! 
dif;CIlM a few of tlle most striking c\l\SSCfI of facts; namely, the 
exislenceofthesamcspecicsoll thesummitsofdisiantmountain­
ran:;:c!I,andatdisiantpointsintheareticnndantareticregions;nnd 
Sl·\.xmdly(intbe fullowin~ charter).tbewide distribution of frcsh­
wnterproductions; anllthirdly,tbeoccurrenceo(thesamet-errcstriai 

~1\:~~~lX~ ~t~~:B a~r'~~;nt:a~lea~~~::~~!~~II~I~t:~\~1:: :~:!:!~ 
at dIStant and i!'.U\atcd. point.! of the earth'liBurrnce,eall ill many 
iustflnccsbe cxplaincdon the "icw of cachspcciesftavingmigrntOO 
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from l\ single birthplncc; tllCn,oonsidcrin~ our igDornucewith rc· 

=~i~~o~:n:i~l;~:~n:ll:r~~~:~e~1 ~l~:t~e:i~~~e t~i~~l~;;~:~ 
tho law,secms to mo incompnrably tllCs.'1.fcst. 

In discussing this subject,we shall be cnahledat the s.'1.mc time 
tocousidcra. point cquallyimportallt for ns,nnmely,wlleth(,f the 
IlCvcrnl specics ()fn genlls, which mllst OD onr theoryallhedesct·n,led 
from a. common progenitor, can have migrnte<l, undel'.;oin;; mooli. 
Scation during their migration, from &orne one area. If, wIlen most 
of the species inhabiting ono region arc different from thOll! of 
another region, though closely allied totllem,itcan be showntbat 
migmtion from tho ono region to tho other hnsprobablyoccurred 
at some former period, ollr geneml view will be much strengthened; 
fortbecxplanBtionisohviousontheprincip!eofdescrnlwithmodi. 
fication. A Yoico.nicisland, for instancc, upheaved and formed at 
the dismncc of a few hundreds of miles from a contincnt,woll1d 
probably receive from it in the course of time a few coloni~ts, 
nnd their dcscendnnl'l, though modified, would still berelatcd by 
inheritance to the inhabitnuts of that continent. Cases of this 
nature areoommon,nnd are,ns we shnll herenfter sec,inexplicable 
on the thooryof indepcndentcrro.tion. 'J'hisviewof the rclation of 
tbespccies of oncrcgion to thoscofanother,does not differ much 
from that advanced by Mr. WnUncc, who concludes that "c\"cry 
species bas come into exislcnce coincident both in sp;1OOaoo timl' 
with a. pre-existing closely allied species." And it is now wcll 
known that he attributes this coincidence to descent with modi· 
ficntion. 

The question of single or multiple centres of creation differs 
from another though allied question,-namely, whether nit the 
illdividualsoftho snmospecitlSaro desccndedfromasinglcrair,or 
single hermaphrodite, or whether, as somo authors suppOI!t', from 
mnny individuals simultnnoouslycrcnt(!(1. With or,,'3llic beings 
which ne\'or intercross, if such exist, cnch species must be de­
scended from a succession of modified \'l\rictie~, that have SUI~ 

plantcdeach other, but hal'e nel'er blended with other illdi"idull.lJl 
orvarieticsoftbesnmespecics; 80 that, at ea.ch 8uccc.,ivestage 
(If modification, alt the individuals of tho6ame fonnwill be de-
8Cendedfromn single parent. But in the grentmajorit'yofcMCl, 
namely,with altorgallismswhicb babituallyunite for each birth, 
Of which occasionally inlercrosB,thcindil'idu3ls of the S3mo spedes 
inhnhiting the lI.'1.mo Men will be kept nearly uuiConn llyinter-

~::~7!~, ::d ~l~~t \v~:l:y a::~~~d:~I~:liil~c:t~o::t =~l!::;~::ft 
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not hc due tod~ent from a singlo pnrent. To illustrntewhat 
I mean: our English rnce-ho~diffcr fromlbeborsesofcvcry 
other breed; but thcy do not owe thcir diffcrenceand superiority 
todcsccntfromanysinglepnir,buttocontinuedcareinthc 
selecting and training of many individuals during cach gcncmtion. 

Beforc discussing tllC throoclasses of fact.s, which I havc sclectoo 
all prcscntingtho groat(!tlt amount ofdifliculty on tho thooryof 
"single centres of creation," I must say a few words on the means 
of dispersal. 

NearuojIJilperaal. 

Sir C, Lyell and other authors have ablytreatod this subject. 
Icangiveherconlytllobriefestabstractoftllomoreimportantfacls. 
Change of c1imatc must 1I1\\"C had a powerful influence on migration. 
A region now impassablo to certain organisms from tho uatUTO of 
il.8c1imatl.',might ba\'o been a high road for migration,whenlho 
c1imatcwasditTcrcnt. I shall, howcver, prescntly have to discuss 
this bmnch of thosubjoct ill somo detail. Changcsofleveliuthc 
land must also have beel} highly influential: a narrow isthmus 
now separates two marino faunas; submerge it, or let it fOnllerly 
Im\'ebren submcrgcd,andthe two faunas wil\ now blend together, 
or Illayfonnerlyha\'e blended, 'Vherothe sea now extends, land 
may at a fonner period ha"c connected islands or possibly Cl'etl 
continents to'Jether, and thus have allowed terrestrial productions 
to pass fromoncto thcoillcr, No geologist disputcs that great 
mutations of level hal'c occurred within tho period of existing 
or~anisms, Edward Forbes insisted that all tho islands in the 
Atlanlic lllusthavo been rcccntlyconnected with Europe or Africa, 
and Europe like"'iso with America. Other authors hM'O thus 
hypotheticallybridgcd o,'er eYcryocean,nnd united almostc,'cry 
iHland to !'.OtnC mainland, If indeed tho arguments used by }~orbcs 
nro to 00 Imstcd,it must be admitted that scarcely a single island 
exisls which h!ls not recently been united tOIlOIllQCOntinent. 'l'bis 
yicw cuts thc Gordian knot of the dispersal of thesamc specicsto 
thomo~tdistantpoint!l,andrcmo\'(lsmanya. difficulty; but to the 
holSt of my judgment we are not authoriZ&l in admitting such 
C'tlonnollsgoographicnlchange.swithiu tbo period of ex is ling species. 
lta«::lUstomethatweha,'cabundantevideneeofgrcatoscillationi; 
itltlilllcyeloftbeianlioraca;butnotofstichYastchangcsinthc 
{IO$itiou andexlenl>ion of otlr contincnts, as to have united them 
witllinlhllrcccntperiodtoC'achotherand 10the6Cvemlintcn'cning 
oceauicislauds, Ifroelyadmittlicfomlcrcxistenceofmauyislallds, 
now buried beneath the sea, which mayluwe served as haltin;-

y 2 
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~~: ~::. fO~:2 :;~, ~:~ ::~t t~n O~n~~l~ g~!I:ii::t~;~: 
But I do not doubt tbat plauts exposed to the waves would float 
fora less time than those protected from violent movement as in 

~~~t ~::ri:::;;S-Of r~::~~fo~i~>~~~!d or.~h::,~f:;e~a~n~SS:~ 
dried,could oofloatcdacrossaspa.ce ofsea900milesinwidth,and 

~~~~~ !~:~ ~~;~:~: is'I~~~!:~~i:! ;t~ ~;:::8 f~~~~ i:~: !:i:~ 
fruit which, as Alph. de CandoUo has shown, generally have re­
strictedmnges,oouldhardlybctransportedbyanyothermcans. 

Sccds may be occasionally tmnsported inanothcrm(Ulner. Drift 
timberis thrown up on most islallds,even on thosc in tile midst 
of tho widest oceans; and thellatives of tbe coral-islands in tile 
Paeificprocurestones for their toois, solely from tho roots ofdrifil'd 
trQl!s, these stones being avaluablo royal tax. I find that when 
irregularlyshapcd stones aro embcddcd in the roots of trees,slMi! 
parcels of earth are frequently enclosed in their interstices nnd 
behind them,-so perfectly that not a parlicle could be washed away 
during the longest transport: out of one small portion ofcarlh 
thus completely encloscd by the roots of an oak about 50ycars old, 
throodicotyledonousplantsgerminared: Iamcerminof thea.ccu­
racy of this observation. Again, I can show that the earcascsof 
birds, when flo..'\ting on the sea, sometimes escape being immediately 
devoured: and many kinds of seeds in tho eropsof flontingbirds 
longrclain their vitality: pcas and vetches, forinstancc,arekiUcd 
by even a felV days'immersion in sea-water; but some taken out 
of tho crop of a pigcon, whieh had flontooonarti6ciatsca-waterfor 
:::0 days, to my surl>risc nearly nllgcnninated . 

Living birds can hardly fail to be highlyeffcctiveagents in the 

~~r::~~;t~~~t::a:~ ~n:u~~ tt::n ~~n~l~c~ :~;~~s~~~~ 
across the ocean. 'Va may safely assume U13t und('r sl1ch circum­
st:mccsthcirmto of flight would often be 35 milesnnhour;nlld 

:m~n:t~~~~rsor::t~:~:S a!~:i;:ine;t~~~t~~h Jt~:vi:~:~~:e~:r 
~i;~~i!cb:~a:~f ~;k~~. fr~~t thc~o~~:jo~~.ot~~~~r}~S,C;·~::c~~~ 
up in my garden 12 kinds of sccds, out of the excremclltofsmall 
birds, and these seemed perfect, and some of them, whiell w('!"c 

~%r 11S~::~:~r=;E: ?1~:r~i::::!j~~~~~:~f~~;~:~:~ 
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------
basfollndanddevourcdnlargesupplroffood,itispositi'fcly 
assert.edtbatalithegrainsdonotpassintothcgizzardfortlVclve 
.(Ir even eighteen hours. A bird in this interval might eaailybe 
blOlVnto the distance of 5OOmiles,n.ndhawks arc known to look 
tlutfor tirodbirds,and the contents of their t.om erops might thus 
readily get scattered. Some hawks and owls bolt their I,rey whole, 
and, after an interval of from twelve to twenty hours, disgorge 

~~~~~?~~~~dn: :!so~:{:b~ :;~::i~~~=~Cs!~!b~~?~~! 
O.'l.t, wbent, miUet, canary, hemp, clover, and bcctgermiDated after 
baving been from twelve to twenty.one hours in the stomachs of 
.different birds of prey; and two soods ofbcct grew,after having 
becnthus rctaincd for two days and fourteen hours. Fresh-water 
fish, I find, cat sooUs of many land and water plaow: fish are 
freqnently devoured by birds, and thus the seeds might botrans­
portcdfromplace to place. Iforccd many kinds of seeds into the 
:;tomacbsof deadfish,and then gave theirbodics tofisbing-caglcs, 
tltorks,andpclicaDs; thcscbirds, after:m interval of many hours, 
cithcrrejected the seeds in pclletsorl)llJ!S(l(! them intlleirexcre­
mcnti andscvernloftheseseedsrc!.aincd.thepowerofgermination. 
Certain seeds, however, were always killed by trus process. 

Locusts arc sometimes blown togreatdistanccsfromtheiandj I 
mysclfea.ughtone 370 miles from theooast of Africa, and have 
bca.rdofotbers caught at greater distances. TbeRev,R.'l'.Lowe 
infonnC(l Sir C, Lyell that in November 1844 swanns of locusts 
visitod the i!ll:md of Madeira. 'They were in countless numbers, M 

thick as tbefiakes of snow in the hcaviest snowstonn, and extended 
npwardsas f.'lr as could be sccn with a telescopc. During two or 
throo days they slowly careered round and ronnd in an immense 
ellipse,at least five or six miles in diametcr, and at night o.lightcd 
on the tallcr trees., which were completely coated with them. They 
thendiM.ppcnredoverthesea,assuddcnlyastheyhndappcarcd, 
and have notsincc visitcd. tbe island. Now, in po.rtsof Natal itis 
belic,'oo by some fanners, though 011 insufficient evidence, that 

~;Utr~~u~~i:~~~~;~s i~~c~l:~te~!~~:~I1~~~ :~:;~ l~~ 
consequcncc of this belief Mr.\Vcalo sent me in a letter a small 
l)ll..ckct of the dried pellets, out of Wllich I c.xtmcted under the 

ill~~~}}~~f:l.i~:~:~~~gY~~:~:~~~~~1i 
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Although tho beaks andfcet of bin.ls are genera11yclcall,earth 
!!OJnetimes adheJ'C8 to them: in one case I removed sixty-ouc grnin~, 
and in another caso twenty·two grains of dry argillacoou8 earth 
from thc foot of a portridge, and in the enrth thcre WfLS a l)(!bbieas 

~~~C:kt~~~ s:!t ~~ ~l;'~;h~ fr:;I~{~ ,~~t~ ~~itt~~o~~ ~~~:~~~~ 
attacllL"d to tho llhank, weighing only nine grains; and this oon­
tainoda seed of the tood.· rnsh (Juncus bufoniug) whichgenninatal 
and flowered. Mr. SwaY8land, of Brighton, who during tho laat 
forty ycars has poid c\()8(l attention to our migratory binJ.s. inform8 
mo tbat he hfLS often shot wagtails (Mot.'lciiire), wheatears, nnd wllin­
chats (Saxioolre),on their fint arrival 011 otlr shorcs,bcfore they 
Ilndalightoo;andbchfLSscveraltimcsnotice<llittiecakcsofearth 
nttnchedto their feet. Many fucts could be gh'en sbowin!:! how 
~cncrally soil is charged with seeds. For instance, Prof. XewtOI~ 
8Cntmethelcgofarcd·I~<TCdpartridge(Caoc.'lbisrufa)wbiehha,j 
been wounded and oould not fly, with a bn110f hnrdearthadherin~ 
to it, nnd weighing six. and a hnlfouncCil. 'l'he earth llRd been 
kept for three years, but when broken, watered and plaecd ull{\('ra' 
oollglfLK8,nolcssthnnSZplantssprungfromit: these consisted or 
12 monocotyledons., including the conunOll ont, and at least one 
kind of grass, and of iO dicotyledons, which coll~istf(l,judging from 
the young leMcs, of at least thrccdistinct 8pecic!l. With/juchf~ct" 
before nS,can we doubt that the many binls which are annul\J1y 
blown by gales across great spaces of ocenn,and which anm:nllr 
migrute-for instnnce,tllC millionsofqtlaill:l across the Mcditerrn· 
IlCa.n-mnst occallionally transport a few scOOs embeddet\ in dirt 
adhering to their feet or beaks? But ll:lhall have to recur lothi~ 
8uhj~t. 

All icebergs are knowu to be sometimes loaded with rorth ami 

~!~~~~i~~dith:~~\ ~:~e~l;~~O~~~~'~='t::;~~\~~d:~C~i~I~:~I)~.f R~ 
l;ul!~cHted by LyeJ\,hn.vetransportcdsee..i1l from ollcllOrttoanotlicr 
of the arctic nndautarcticrcgions;andduringthoGiacialperiod 
from one partoC the nowtemperntc regions toanotller. In tin) 
Azores, from the la.rgc number of planLl common to Enrop!.·, ill c' m· 
l:nri80D with thcspccieson the other i>ll.'ln<!so£ the_\tlantil',which 
stand nearer to the mainland, ami (as remarked by ]ofr. JI. C. 
\Vatsou) from their 801ll(:what northem chflracter in (:o;lIul'rui 
with the latitude, I 6usproicd that these islands hall b..'I.'1l portly 

;~~~ ~~.~~t!:~: 7o'(ls~~t~il:~t~:I~ G~~Cj~:qet~:h'WI~:h~~y 1:1~:~ 
observed erratic boulders 011 tbe:>c i,!I:lIldil,nnd he auswl'n'll that b'l 
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had (utlOd large fragments of granite nnd other rocks, which do not 
occur in the archipelago. HenccwemnY&'lfelyillferthatiC(!)x>rJtS 
fonnerly landoo their rockyburthens on the IIhorcs of the&' mid­
oceaniRland8,and itisatleastJlossiblethnttheymnrhave brought 
thitherlJOme few sccds of northern plnnlS. 

ConllideringtliatthC!!Csc\'emlmennsof tmnsport,nndtlultothrr 
mCIIlls,wllichwitiJont doubt fCmnintooo flis(x)\'crro, lUl\'ebccnin 
nction yenr after rear for tellS of ,110tl8.'lnds of years, it would, [ 
think,be n mnrvellous fnct ifmanyplnnts bad not thus becomo 
widclytrnllMportctl. 'l'hcsemcansoftrIl1181'0rtnrcsornetimescallcd 
accidental, but tllis i~ not strictly rorrcet : the currcntsor thesm 
nre not accidental,l1or is the direction of 11I'CvalentgalcsoC wind. 
It should be obsen'OO that scan:elynny meallsof transport would 
carry seeds fllr "cry great distanCCfl: for sccJs do not retain tlll:~ir 

vitality when exposed for a ~rellt length of time to the action or 
i;OO.waterj Ilorcould they bc long earriedill tliecropsorintestin{'A. 
of bird II . '],hescmcans,however,wollld8uffice foroccnsionaltmns­
port ncross tmctsof scn some hundred miles in brc:ldtll,or from 
islandtoisland,or from II. continent to aneigllbouringislnnd, bll' 
not from one distant continent tonuother. 1'heflorasofdislnnt 
contiuents would not by such means bcoome lllingled; but would 
reUU\in BII distinct as they now BTe. 'l'he currents, from their 
course, would neyer bring seeds from North Ameriro to BritAin, 
though they mightnnd do bring sccdsfrom the West Indiestooul 
\\"{'>ltem shores, where, if not killed by their vcry long immersion in 
snltwattr,theyoould not enduro our climate. Almostc\'(!ryycar, 
one or two l:md·birlls nrc blown ncf'OSll the whole Atlantic Ocean, 
from North America to the westem shores of Ireland and England; 
but 8Ct.'tl~ could be transported by thesc mre wandcrers only by 
0110 Olenns,namciy, bydirtndhering to thcir fcct or bcaks, which is 
init.sclfamrcnccidcnL EW!fiinthiscnse, lJOw Bmall would bcthe 
chanooofasoodfalJinI;Onfa\'oumblo80il,nndcomingtomnturity! 

~~~;}I;};'t¥~~~~~j{~~~~~~;~jf.~~~~~ 
~'i!i~~~~l(:~~1~otc6~tmo:h: ~l~!~~dki::~~~f n~7::::::1~i::n~:-

giD:~~;~~E~git~Xf;:t~~if!~~~~~~~::i~~ 
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furtherandfurthersouthwnrd,unlesstlleywercstoppedbybnrriers:, 
in which CIU!O they woull\ perish. 'rhe mountains wo~ld beoomo 
covered with snow and icc, and thcir former Alpine mhabitants 
would dcsocnd to the plainl!. Bytbetimotbatthccotdlmdrcachcd 
itsmaximum,we should have an arctic fauna and flora, covering 
thccc.ntralpartsofEurope,as far 80uth nstbcAlpBand Pyrenees, 
a.nd even stretching into Spain. The 1I0W tcmpe~tc regions of tl~e 
United Statcs would likewise 00 co"crOO by arctic plants and am. 
mals and tbese woul(1 be nearly the same with those of Europe; for 
tllc present circumpolar inhabitanls, which wesupposc to have every· 
where travelled southward, arc remarkably uniform round the world. 

As the warmth returned, the arctic fonnswould retreat north. 
w8n:I,dOSt'lyfollowcdup in tbcirretreatbytheproductionsof the 
more temperate fC'o';ons. And as tbe snow melted from the bases 
()f the mountains, tbe arctic fonns would seize on the cleared 
a.nd tbawoo ground,aly,iJ,ysnsccnding, as the warmth incrcasedand 
the suowstill further disappeared, higher and higher, whilst their 
brcthren were pursuing their northern journey. Hence, when the 
warmth bad fully returned, the So.'l.me species, wllich had lately 
lived together on the European and North American lowlands, 
would again be found in tbe arctic Tef!"iolls of the Old and New 
'\'orld!!, and on many iaobted mount.'l.in-~ummits far distant from 
cnchotber. 

'l'hulwecan undcrgtand lheidcntity of many plants at points 
1'10 immenscly remow l\8 the mountains of the United Slales and 
thol!OofEurope. We con thus also understand t.be fact t11atthe 
Alpilloplants of each mountain-range aromore especially related 
tothearclic forms living duc north or ncarlyduo north of Ihem: 
(or tho first migmtion when the cold came on, and the re-migratioll 
un thort:turningwarmth,wouldgcnerallyhll.,·o becnduesouthand 
north. The Alpine planb, for examplc, of Sootland, l\8 remarked 
by Mr. n. C. Watson, and those of the l)yrcnccs, as remarked by 
Hnmond,are more elopeciallyaUied 10 the plnnl8 of north em Scandi­
tlavia; those of the Ullitcd RtatC'S to Labrador; those of the moun· 

~~~I~~~~!~t~~~:On~I::~!~C ;:;::t~;~\l~;~~a:~~~~~~ :!!:~:~w;f 
a fnnncrGlaciair-crioo,S('('1ll 10 me to ext,bin ill so satisfactory a 

I~~:~~lf~!t:~::~·;~I~i:~~~~fgn;:~~1~:2~~~~f~g 
~:;l~~~t~.:i:-m ~~:7i~!~; C:i~~:ce~he intervening lowland!!, now 

Darwin Online: By permission of the Trustees of the Natural History Museum ___ ~ _ _ ~(London) 



332 Dispersal during flit' Glacial Period Cnw. XII. 

Darw in Online: By permission of t he Trustees of the Natural History Museum 
(London) 



Dispersal dllring tile Glacial Period. 333 

Darw in Online: By permission of the Trustees of the Natural History Museum 
(London) 



334 Dispersal durillg the Glacial Period. tHAI'. XU. 

Darw in Online: By permission of thLeo~~~tees of the Natural History Museum 



Allemalt: CMcill1 Periods. 335 

.AltUflate Glacial Period. l'J1lb~ Korth and &JUt/I . 

]]ut we must return to our more immroiate fiubjcct. I am con· 
vinccd Ihl1t}'orbes'sview may 00 Inrgelycli:tended. ]nEUfOl,(lWe 

~::er:i~~o~e orl~ir~:itn e~i~~~C~u%i t:n~~a~~~: :::!~~a~% !!:: 
~r~~::ce~~UI~~~n~:~e~~[~~Il:'~~~t ~;~;~:~~~ ~il~~:~~'Sa;~~~;~tl~: 
~:e~OOt~:n'C::::ldi::is:~~n~r·r~I~~:r~~~:.\~~~a~~:r 4:;n~~; 
Jown the valleys. 'lllC same obscrver has rCtlently ~ound great 
momines at a low lc\'cI ou the Atlas muge in N. Africa, Along 
the lliml1laya, at poinls 900 miles apart, glacicrs have left the 
marks of their former low descent; ond in Sikkim, Dr. llooker 
s.~w maize gnowing: on ancient and gigantic moraines. Southward 
of the Asiatic oontinent,on the opposite siue of tho equator, we­
know, fromtlwuce\lentrcscarc\lCsofDr.J.liaastaud Dr.llcctor. 
that ill New Zealand immense glacicrs fonncrly descended to (l. 

low le\'cl; and the same Illan!;, found by Dr.l1ooker on widely 
8CJlarated mountains in this i;;laud teHthe same story of a fonner 
cold period. }'rom facts COlilmunicn!e<\ to me by the He". W. n. 
Clarke, it allpcan aiso that thero arotmcesof formerl!lacial action 
onthcmouutainsofthesouth--easternCOrllerofAustralia. 

Looking to America; in the northeTIIllllir, ice·bome fragments of 
rockha\'ebcenubtierycdontlicesstemsideof thecontinent,ns far 
south as L~t. 3(lo.a7", and on the silo1'(!8 of the Pacific, where tlle 
climnteiIDowsowfferent,asfarsolltilaslat.4.CO. Errnticbouldcra 
have, also, been noticed Oil the Rocky Mountains. In the Cor­
dillera of South America, nearly under the equator,glaciers oncO' 
extended far below their present le\'c\. In Central Chile I ex· 
amined nVlUlt mound of detritus with great. bouldcrs, crossing the 
}'ortillo "alley,whieh thcre can hnnlly be a doubt once formed n 
huge Illomine; and 'Mr. D. :Forbes infonns me that he found in 
varioUljpnrtsof the Cordillem, from lat. 13° to 30" S., atabont the 
heiltbt.of12,OOOfeet,deeply·furrowed rocks, resembling thosewilh 
which he was fnmiliar in Non\ay, nnd likcwise great ma.s8Ci of 
detritus., including grooved pcbblcs. Aiougtbiswholespnceoflho 
Conli1lern Ime glaeiers do not now uil>t C\'CIl at much more con· 
sidcrnble heights. Farther 80uth on both sides of the continent, 
from laL 41° to the southemmo~t extremit.y, we llave the clearest 
evidence of fonner glacial action,in numerous immense boulders 
trnnsporled far from their parcnt80Ul'CC. 

}~rollltbeseseveral factll,namelyfrom the glacial action baving 
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that the!;6 plants are not strictly arctic forms; for, llS Mr. H.c. 
'Vatsonhasremarkcd,"in receding from polartowo.rJs equatorial 
Intitudcs, theAlpineormount.'l.infiorasrcnHybcoomclclill and II!$8 

~;~:';n~!~:; t~!~a:~:e~.ti~::y ~~~d~~c7~:i~IO~~U:;' ;:~ 
not now found in tbeiutcrmcdintetl'dpical luwlands. 

These brief remarks apply to plants alone; but some few analogo, Ii 
facts could be gi"cn ill regard to terrestrial animals. In marine 
productions, similar cases likewise occ~r; as au example, 1 mly 
quoteasta.lcmcntbythehigbcstauthoflty,I'rof. Dana,that"itil 
ccrl.ainlyawondcrful fuct that New Zealand shouldhavenc1olW:r 
re&cmbJanco in its crust .. 'cca to Grcat Britain, its nntipode, than to 
My other put of tho world." Sir J. Richardson, also, sJlcak;; of 
the reappearanoo on the shores of Ncw Zealand. Tasmania,&r., 
of northern fonns of flSh. Dr. Hooker inrorms me that twenty­
fin species of Algro are common to Ncw Zealand and to Europe, 
but have not bccn found in the intermediate tropical SCall. 

From tho foregoing faet.~, llamely, the presence of tempemto form~ 
on tIlC highlands across the wholo of oquntorial Africa,llndalon~ 
the Penimmla of India, to Ccyloll aud the MalnyArchipelaso,and 
in a-lcsswcll-l1ll\rkcd manner:u':f'Os$ thewidccxpan86 ofiropica.i 
South Aml'rica., it appears almo~t certain that at /lOme former 
period,no doubtlluring themOlit sc,'cro port of a Glacial prricol, 
thc lowlands of thc9C great contincntewcre evcrywbcre tenanted 
undrf the equator by u. considcrable Dumber of temperate form~. 
At this period the oqua-torial climate at thc level of the RCa WM 

probablynbout the SIlmewilh that 1l0WcXp<'ricnccdat thehckht 
of from fixe to six thousand feet under the same latituc\e, Of 

perhaps even ruther cooler. Durin~ thi!!, the coldest lJeriod, the 
lowlands under tho Cflun.tor must ha\'o ix'cil c!otbed with amill'lleo.l 
tropicn.l and tempemte \'cget.n.tion, like tlmt dt!;Cribcd by lIooker a.~ 
growing luxuriautly at tbc height of from fonr to five thoul<t\DJ fect 
on thc lower slopes of the Himalaya, hut with perhaps a stiU 
gtcatcr prepondcranccoftcmpcrnto fonns. So again in the moun­
tainoml island of Fcrnando Po, in the Gulf of Guinea, :Mr. limn 
found temperate Europcan fonns beginnin::; to appear at thehl'i:::ht 
ofahoutfi,·cthOUSllnd fed. On the mountains of Panama, at the 
heigbtofonlytwothou!o"'l.ndfcet,Dr.~mannfoundtheyegetatin 
like that of Mexico, "with fonns of tbolorrid zone hannoniou~ly 
b\cudcd with thOflOoftbotcmpcruU:!." 

Now let us sec whcther Mr. Croll's couclusion that when the 
northern hemisphere suft'ered from tho extreme cold of the great 
Glacial period, the 80uthcrn hemisphere was nctually warmer, throwg 
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~t~~~ 
~~8~: :~:~a~~e::~~V~:~~I)~~i~;\\~~t::!:~~r~8t7:v:~ 
the equatorial lowlands. The Inhabitants of these hot lowlands 
wonld at tile same time have migrated to the tropical and 8Ub-

~r:~.~~:~~o~~~:~t~li:; !~~h~~~a:~lh;:::~::,:~ a:c~:~ 
~!~~1o~~ t::;e:~ :~:i~~:~:eJ8 ~:J:;:~:re~!~~;,or:.~:~ 
}uwe been driven to their fonnerhomes or have been destroyed, 
bcingreplnccd by the equatorinl form8returning from the south. 
Some, however, of tho northern tcmpernf.c fonns would nlm08t 
ccrtninlyhave38CCnded any adjoining high land,where, if 8uffi­
-<:iently lofty, t1lCY would have long 8urvived like the Arctic forms 
on the mountains of Europe. 'fheymight 1Ia\'e 8urvived,even if 
the climate was not perfeclly fittcd for them, for the change oft.em­
pemlurcmusthavebcenvcryslow,a.ndplantsundoubtedlypossessn. 
{lCrbin CD.pacity for acctimatisation, as ghown by their transmittin~ to 
thcir offspring d.iO'ercntconstitutionai powcrl:lofresi.sting heat and oold. 

Tn the regular course of events the 80uthcm hemisphere would in 
its tum be subjected to a severeGlacialpcriod,withlhenorthern 
hemisphcro rendered warmer; and then tho southern wmpcrate 
forms would invade the equatorial lowlands. '!'be northern forms 
which ho.d before been left on the mountain!! would now dCSC(!nd 
aml minglo with the southern fornll!. 'These latter, when tho 
wnnnth returned, would return to their fonner homes, leaving somo 
fewlpccielon the mountains,and carrying 80uthwardwith them 
~o or the ~ortl1Cm temperate fonns which had descended from 

i~t~~~ 
.2 
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llavc wlintenliouallystocked till! one with rll'sh-watershelt"rrom 
tlicother. But. another ngency ill perhnps morc cfI'cctunl: I ~us-

~~~~~S:II~~I!~~~ al~~~~~i~~ ~n~~un:il~::n~ll~~~~~~~;:~arsoro~rc~~ 
cxtrcmelyminutcnmijust-hatchodsll{'llll cmwlrJ. on tho fcct, and 
clung to them so firmly that when taktu out of the water they 
coulduot. be jarred off,thoughnt (l somewhat morc ndvanee..lnge 
they woultl yoluntnrily drop off. 'l'he!;C just-l13tcllC{1 molluscs, 
though af'Juatic in their nature, surviv(.~l ou thc duck's fcct, in 
dampair,fromtwclvetotl'l'entyhoursj andillthilliengthof time 
a duck or heron might fly at least six orlSCvellhundred miles,and 
ifbloWlll\.CTl)l;litbcscnWallQCeanic i!lland, or to any other distant 
plint,would be sure to alight. 011 a pool or rivulet. !5ir Charles 
Lyell infonns me that. a Dytiscus hns been cau~ht with an Anc,Ylus 
(3 fre~h-water shell like 3 limpet) limlly adhering to it; and a 
water-beetle of the &.'\me family, 3 Colymbctcs, ouce flew 011 boorJ. 
tho 'llcagle,' when forty-fivclllile~ diiltrlllt from the nearest land: 
how muehfnrther it might harc been blown bra favouring galo 
noonecnntcll. 

"'itll respect wiliallts,it has longbccn known what enormous 
fnngcamanyfrcsh-water,and o\'en mnlllhspccics,lm\'e,both oyer 
oolltinelllsalldtotllCmostrcmotc~allicililnnds. 'rbisisstrikingly 
ilIustmted,ncrording toAlph.doCandolle,iu those largcgroupeof 
terrestrial Iliallts, which IIn\'o "ery few aquatic members; fur tho 
latter IICCm immooiat('lyto acquire, as if in cousequence,a wido 
range. 1 think f3voumblemcansordisJlcrsaiexpl3illtbisfact. J 
have before mentioned tb3t earth occasionally adheres in somo 
qunlltitywtheft'etandbcahof hil\ls. Wndingbirds,whiehfrc­
quclltthemuddycdg:esofpond~, if Ru{ldellly flushed, would be the 
most likely to 11!l.I'e muddy feet. Bims of this onler wander more 
tli:'1Il those of nnyothcr; and thcyaro occasionally found on tho 
most remote aud barrcnislandsof thoopelloccan; tbcywollidnot 
bclikelytoaligbtonthcsurfaccofthescn,sothatanydirton 
tlleir feet. would not bcwashcd of; and when gaining thelnnd, 
tbcy would be suro to fly to their n3turnl fresh-w3tcrhaunls. Ido 

~il~~~~~~!~ 
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On tlu~ Inllabitlll1ts of Oceallic Islmlds. 

"renow come to the lnstof tllO three cll\8SCS of fact!l,wllich I 
ha\"esclected as rrcscntin~ thcgreltcst amount of difficull.ywith 
respccttodistributioD,onthc\"iewthatnotonlyalltheindividunls 
of the samespecics have migrnted from IIOme one area, hut that 
rlllied specics, II.lthough DOW inhabiting tIle most distant points, 
have proceeded from a single nrcn,-the hirtllplace of their early 
progenitors. I have aircaclygiven my reasons for disbelieving in 
conUnen!.'!.1 extel1Bionswithin the period of uisling species,on so 
roormousaaeaie thai aU tho manyislnnds oftbe severnl oceans 
wcro thus stocked with their Ill'escot terreatriaiinhahitants. 'I 'hil!. 
"iewremovcsrnanydifficuitics, but it does not nccorowith nJl thc 
facts in reganl to the productions of islands. In the following 
remarks I @hallnotconfincmysciftothemercqucstionofdispersal. 
but shall oonsidcr 8Omcothorcnscs Uearingon the truth of thetw() 
thcoriesofindepcndentereationnndofdesccntwithmodific:t.tioll. 

'l'hespcciCflof 11.11 kinds which inhnbit occnnic islands llre few ill 
number comp.'l.rcd with thosoon cqunl continenlnlarcns : Alph. de 
ClIndollc admits this for plrmts, and Wol\n..qton for insects. Ncw 
Zt·aland. for instancc, with its lofty mountains nnd di\'crsificd 
stalions, extending O\'or 780 miles of Inti tude, together with tho 
outlying islands of Auckland. Campbell and Chnthnm, contain 
nltogcthcr only 960 kinds oC flowering plants; irwc compare this. 
moUl'rntc number with tho spccics which swarm ovcr cqual !'Irens in 
Routh-Western Austmlin or at the Cape or Good I1ope, we must 
rulmit that some causc, indl'pcndently ofdifTcrent physical con­
ditions, has givcllriseto 80 great a difference in number. Even 

~.!~:n~ni~~m~l~l~::; ;~4~:t~r~1::a:cr~!i a~~n!\c~~di1::U~~~ 

~{~~~i~~jf~~/J~i;:~;f~~~~¥~f2~i~~8 
which can be nnmOO. In St. Uclenn thorcis;casontooolic\'ethat 

~\:a~::t:~~ n~!~::8p:~c~n~:~ls ;:\'~'b:c~~~i~: ~~t~:~:~: 
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tho solderedwing-eo\'eNl of mnnyinsulnr beetles. Agnin,ililnnd. 

t~~~'~A~;~~~t~it~~1I~~\~~!;~~il~~~f~ 
fully competing with tho IDany fully develo~ trees. growing on 
a continent, might, when established on nn Island, gam nn l(h'lln. 

:~~~~;~:~h~~e!~~bn~~~i;l::,b~aru:~i';!l:~~:~ :~!I~I!:~da~ 
add to tho staturo of tho plant, to whnlover order it belonged,and 
thu.8 first convert it into a bush and thcnintoa troo . 

..db&mce oj Balraclu"aTl3 and Terrutrial Jlammal, on Ocealli~ 
Islandl. 

Wilh fCl!pootto thCllbscnce of whole ordcrs ofanimal.8on oceanic 
islands, nory St. Vincent long ago remarked that Bntmchians 
(frogs,toads,ncwts)nro OO\'or found on any of the many islands 
with which the great oceans arc studded. 1 have lnken pains W 
veriCythis assertion,and have found it lrue,with tho cxCt"plion 
-of New Zealand, New Caledonia, tho Andrunan Islands, and Jll'r­
haps the Salomon Jglands Ilnd lhe Scychelles. ButIhM'ealrrady 
remarked that it is doubtful whether New Zealand and New' Call'­
doniaought to 00 classed as oceanic islands; and this is stillmore 
doubtful with respect to the Andam:m anll Salomon groups and 
the Seychelles. 'l'hiA geneml absence of frog~, toads, and n<'wts on 
SO many true oceanic islands enonot be accounted for by their 
11hYFicai conditions : indeed it seems that i~lands arc peculiarly 
littcd for thC60 animals; forfl'OglS have been introduceo.l intoMa· 
dcim, the Azof('s, and Mauritius, and have multiplied MalIW 

become a nuisance. But as these animals nlld tbeir spawn are im­
mediawlykillod(with the exception, as far as known, of one lndi:m 
./Ipecies) by sea-water, there would be ~rcat difficulty in t11cir tmn~· 
portal across the sea, and therefore we can see why th<,y clo no~ 
existonstrictlyoceanio islands. But why, on thetheoryoferea­
lion, they should not have been cl'('3tcd there, it would llCycry 
{lifficultto e:xplain. 

Mammalsofferanotherandsimilarca!<t>.IllavocarefullYN:'llrchfll 
the oldest voyagCl',and have not foundasin~leinst .. mcc,frecfrom 
doubt, of a terrestrial mammal (exdlldin~ domesticated animals 
k<,ptbythenatives)inllabitinganislamlsituatod abovc300milcR 
from a continent or great continontal island; and many i~lnnds 
situated a.t aIDuch less distancc are cqually barren. 'l'he}'alkl.1nJ 
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spedfy OM difficult case. Almost all oceanic islands, even the 
1110:;t isolat~l and smallest, arc inhabit~\ by land-shells, genemlly 

::~i~~:~I~:~t=::S~;~!h:;ln~!~:~~~: @;:: ~;u~;. ~~;.hg:~hl 
ill relation to tho Pacific. Now it is notorious that lam\-shells 
are C3!SilykiU~>d bysca·watcr; theircgI;lI, at least such as I ha.c 
tried, sink in it and are killed. Yet th~re must be some unknown, 
but occasionally efficient means for thcirtransporta1. \Vollid the 
just-hatched young lI0111etimcsadhereto the fcet of birds roosting 
ontheground,and thus gct tmnsportcd? ltocellrrcdtomethat 
land-shells, whenhybernating and having a membmnousdiaphrngm 
Ol'er the mouth of theshell,mightbe fioate<liu chinks of <Iriftoo 
timber across modemtcly wide anns of the sea. .And I find that 
&evernl species in thisstatcwithstand uninjured an immersion ill 
sea-water duritlg seven days: one shell, the Helix pomatio., alkr 
having beentbus trcatoo and again llybcrnatingwas put into sea­
waterfortweniydays,andperfectlyrocovered. During this length 
of time the shell might hayo been carriedbya marineClirrent of 
ayerage swiftness, to a distance of 000 geogmphical miles. As 
IhisHelix has a thick calcareous oIX'rculum, J removed it,and 
when it had fonnC(1 a new membranous one, I again immersed it 
for fourteen days in sea-water,und again it recovered and erawlC(1 
away. Daron Aucapitaine has since tried similar experiments: he 
)llacedlOOland-shells, be!onging to ten I<JX'Cies, in a box pierced 
withholes,andimmerscd it fora forinigbtill thcsea. Outofthc 
hundred shel1s,twenty-sevcu rccoyere<l. 'nwprescnceofanoper­
culum seems to have been of importance, us O\1t of twelve specimens 
orCycl08tomaelcgan!l,whichis thusfurnishoo,clcven rm'i\·ed. It 
is remarkable, seeing how well tbe lIelix pomatia resisted with me 
the salt-water, Illat not one of fifty-four specimens bclongingto 
fvurother Bpecics of llelixtried by Aueapitainc, recovered. It is, 
howcyer, not at allilrobable that land-shells have often been thus 
trnnsported; thc fcetofbirds offer a moreprobablo method. 

On the Relatiotll of the Inhabitallt5 of lslU1Id5 to tlwse oj the 
f1eare.tMailllal1d. 

Them08tstrikillg and important fact for us is the affinity of the 
species which inlla1>it islands to those of tile nearest mainland, 
without being actually the same. Numerous instances could be 

~~:e:i t~~h~iB~::cr:!~ ~:~:::e!~~1l~t;;a~:i;l~d~~!h;h~8~:~:~ 
of South America. llerealmOIlt every product of tllC land Illld of 
the walcr bears tbcunmist3kcablc stamp of thc.Americau

2
c:ntinent. 
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islands, for it would baye to compete with l\ different set of 
organism8; a plant for instance, would find the ground best fith..:l 
for it occupied by somewbat different Rpl'Ci('8 in the different 
islands, and would be exposed 1.0 the attacks of somewhat dif-

~:~o:tr e::~;;:t V~rit~~:s iti:a~::\~~!~:i ~:t:~;~~ W~~cP~:~: 
however, might lipread and yet relain tho snmccharactcrthrougb_ 
out the group, j~st M we ~ some species spreading widely 
thronghoutacontm<!D.tandremamingthesa.mc. 

1'be really 8urpriBing fact in this CMe of the Galapagos ArchilX'­
lago,and in a l(!55Cr degree in some analogouscast'S,is that each 
new species aner being fonned in anyone island, did not spreall 
quickly to the other islands. But tho islands,though in sight of 
el\Ch other,are separated by deep nmlS of the sea,in m<»;t c:L9CS 

wider than the British Cbannel,and there is no reason to suppose 
that they 11II.\'e at any fomlCrpf'riod bc<!n continuously unitOO. 
Thecurrcnts of the sea are nlpid and swccpbetwecn tllC island!;, 
aud galcs of wind are extraordinarily rare; so tlmtthe islands arc 
far more cffcctually separated fromcach othcrthall thcyallpcaron 
a map. Neverthclcss some of thc species, both of tbose found in 
other parts of the world and of thoso conllned to the archipelAgo, 
arc common to the severol islands; and we may infer from their 
present IlllUlner ofdislribution, that they ha'"e spread from onc 
island 1.0 the others. But.weofwntake,Ithink,anerrone(lu6view 
oftbo probability of closely.aUicd spccies inyadingcachother'l!­
territ.ory, when put into freeintercommunicatioll. Undoubtedly,if 
oncspocieshasanyadvautagcovcr Ilnother, it will in averybricf 
timcwhol\yorinpartsupplantit; but if both arocqualJywell fittcd 
for their own places, both will probnblyllOldthcir separatcpll1ces 
fornlmOllt anylcllgth oftimc. Beingfamilarwith theCaet thllt 
manyspccies,naturalisedthrough mali's agcncy,llaye sprcadwith 
nstoni&hing rapidity oyer wide arcas, we arc apt to infer thatm06L 
speciCllwouldthus8preadjbutwcshouldrcmcmbcrthatthcspecic& 
which becomcnaturnlised in new countries aro notgeneraJlyclQtiCly 
allied to tbeaboriginalinbabitants,butaroYerydistinctformll, 
belonging in a large proportion of cases, as shown by A1lh. de 
Candolle, 1.0 distinct genera. In tbo Giliapagos archipelago, many 
even of tIle birds, tbough so well adapted for flying from i~land 
toislaud,differontbediffercntislalldsj thllsthere are tbrec 
clOllcly-allied speciesofmockiug·tlmlsh,each confined to it.sown 
island. Now let us suppose tIle mockin.'(-thrush of Chatham 
}gland to be blown to Charles Island, which hM its own mocking· 
thrush; why should it succeed in establishing itsdf tbere? We" 
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classtholowcro~anismschall!!;eataslowerratctllan tho higher; 
consequcntly they will haye had a better chance or mnging widely 
aud of still retaining tho sarno specific character, This fact, 
togetherwilh that or the SCI.'<is and eggs of most lowly organised 
forms hcing"ery minute and better fitted for distant traus!,ortal, 
probo.bly nccounts for a law which has long been observed, ami 
which lin, lately been discu.s:;cd by Alph. de Candolle in regard to 
plant~, namely, that the lower any group of organisms stands, tho 
morewilielyitranges. 

'11le reL'ltions just discllilSCd,-namely, 10'Wer organisms ranging 
more widely thfm the higher,-some of the species of widely~ 
mngin;; gener:ltliemselvcsrnngingwidely,-Bueh facts,naalpiue, 
lacustrine,anJ marsh rroductions being generally related to tb050 
which li\'c ou the surrounding low lauds and dry lands,-tho 
litrikin:; relatiollship bet.wocn the inhnbitnntsofislnndsnnd tboso 
ofthcnenrestmainlnnd-thestillc1oscrrelationshipofthodistinct 
inhabitallts of the islands in the same archipelngo-are ill6Xplicablo 
on the ordinary view of the illdependentcrention of each species, 
but arc explicable if we admit colonisation from tho nearest or 
readiCl<t source, to'Jether with the subsequent adaptation of tho 
ooloni ... ta to thcir llew homes. 

Summary of the last and present Ohapters. 

In thcse chnptcrs I lla\'c endeavoured to show,that ifwemako 
duo allowance for our ignomnce of the full elTecu ofc.banges of 
climate nud of tho level of thelalld,which havecertainlyoccurrcd 
within therccent period,nnuofotherchnngcswhichhayeprobably 
occurn.-u,-if we remember how ignorant we nre with respect to tho 
mnny curious menns of occasional tmusport,-if we bear in mind, 
nnd this is a vcry important considemtion, how often a species 
mny 113ve mnged continuously oyer a wide arca,and then have 
become extinct in the intcnnediate tmcts,-tho difficnlty is not 
insnpt'mble in bclie\'ing that all the individuals of the same 
species, where\'er found, nre descended from commoll parents, 
And we arc led to this conclusion, which has been arrived at by 
manYliatumlistsundcrthcdc!Oignatiollorsinglecentresorcrcation, 
by mnous genoml cOllsidcmtious, morc especially from tile import~ 
anceofb.'micrsofallkillda,nndfromtheanalogicaldiatributionof 
Kub-gcncm, genem, and families. 

With respect to distinct species belonging to the same genus, 
whieh all our theory l1nvo Bpread from oue rarent-soul'COj ifwo 
make tho smue allowances as before for our iguomnce, and rc~ 
member that some ferms of lifo ha\'e changed very slowly, 
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enormous periods of time having been thus gnmted for thcir 
migration, tho difficultics aro far from iosnpemble; thou1!:h in 
this c:\!IC,as in that of the indil'idunlBofthe samospeciett,thcy 
are often grcat. 

As exemplifying the elTcctsof clinlat.'\l chang:6lIondistribution, 
} llavo attempted to show how imrortant a part the last Glacial 
pcriod has played, which n1Tected even tho equatorial regions. 
and which,during the alternations of tllO cold ill the nortIl and 
south, allowed the productions of opposite llemisphercs to mingle, 
and left IIOme of them stranded on tho mouutain-summits in all 
parts of tbe world. As showing how di"ersified are the rucallJ 
oCoccasional transJ1ort, I hal'C discuSllCd at some little length the 
meanaofdispcrsaloffrcsh.waterproductiolls 

JC tho difficultietl be not iusupemble in admitting that in tb .. 
long cour&o of time aU tho indi\'iduals of the same specic~, and 
likewi.se of the sevcrnlspecies belonging to the same gcnllll,ha\'c 
procoodod from some one sourco; then all tho grand leading facb 
ofgoographicaldistribution nrcc.xplicablo on the OIl)OrY(I( 
migmtion,togetherwithsubSC<lllentmodificntionandthomultipli_ 
cationofnowfonlls. Wecanthu8understandthohighimport3nce 
of barriers, whether of land or wnter,irl not only separating, but in 
apparentlyformingtheseveralzoologicnl nnd botallicalpro\'in~ 
'Vocan thus understand tbeconcentmtionofrelntcdspecicswithin 
tllO sarno areas; and how it is that under different lntitude~,r.)r 
instance in South America, the inhabitants of the plains and 
mountaill8, of the forcsts, marshcs., and dcserts, arc linked together 
in 80 mysterious a manner,and arc likewise linked to tbeextinct 
bcingswhich fonnerlyinhabited tIle samo continent. Bearing in 
mindthatthemutualrclatioll oforgnnism to organism is of the 
highest importance,we can sec why two nreas having nearly tho 
I\3.mepllysicaiconditionsshouldoftonboinlrabitcd by Yery different 
forms of life; for according to tho iengtir oftimowhich hasela.]lII'l'Il 
I'incethe colonists entered one of the regions, or both; according 
to tho nature of tho communication which allowed certain fonns 
and not others to enter, either in greater or lesser numbenl;sccord· 
ingornot,a.sth06Cwbicb entered happened to come into more or 
less direct competition with cach other and with the aborigines; 
and according as the immignmts were capablo of varying more or 
less rapidly,therowould ensue in tho two or more regions,inde­
pc~dent1y ,of their physical conditions, infinitely divcr:;i6cd co~· 
dibons of hfe,-there would be an almost endless amount of organrc 

~:~~~y ,a:~d r:~~~o:~~'\:l~g~:~y ~~::~~~:~~~:::ed:,~~~i;:~n ~:: 

Darwin Online: By permission of the Trustees of the Natural History Museum 
(London) 



CllAr,XlH, last and prcscnt Clul/,lcrs, 

f"rcc, some existing in scanty numbers-and tbis we do find in 
tbesc\'eml grcalgcogrnphieal pro\'inecs of tho world, 

On these !;.'l.D10 principlcswe can understand, as I bavo en<lca­
,"oured to ~how, why oceanic islands should have few inhabitant~, 
but that of thcsc, a. iarge proportion sliould bc endemic or peculiar; 
andwhy,inrelation to the mcans ofmigrntion, one group of beings 
~hould havo all its species peculiar, and another group, even within 
thosnmeclass,shollid have all its IIpeciesthe snmewiththosoin 
:m adjoining quarter of the world, We cftn sec why wholo groups 
oforganisllllI,asbatrachians lind terrestrialmamDlals,shollld be 
ab:;cntfromoccanicislands,whilstthemostisolatcdislandsshould 
IlOSStlI'Stheirownpcculiarspcciesofaerinlmammalsoroots. We 
can scewby, in islands,there should be80lUcrclationbetwccnthc 
Ilrcscncc of mammals, in a. more or less modified condition, and 
tho depth of the seabetwccnSllch islrmdsandthemainland. We 
can c1cariyseewhyall the inhabitants of an archipelago,thollgh 
8pocilicallydistinctonthescvcrnlislets,sbouldbecloselyrelatcd 
to each other; and shouldlikcwiS(l be related, but lesscloscly, to 
thosc of tho ncarcstcontincnt,otother80urcowhencoimmigrnnts 
Illighthavob<!endcrived. "'ecanseewhy,iftherecxistvery 
ci{)I;Cly allied or reprcscntative species in two aren.s, howeverdist.'l.nt. 
fromeachother,80meidenticalspccie8will allllost alwnys there be 
found, 

As tho late Edward 'Forbes often insisted, there is a striking 
parallelism in the lnwsoflife throughout time and SjJl\Ce; thelnws 
gO\'eming tbe suecessionof fonlls in past times being nearly the 
l;3mewith thoS(lgoveming at tho 11tCSCllt tillle the differenccs in 
differcntll.reas, Wesoo this inmnny facts. 1'heelldurnnceofeach 
sllCCiesandgroupofspcciesiscontinuousintimc;fortheapporent 
exceptions to tho rule are so few, that thcy mny fairly be attributed 
to our not having as yet disco\'(!roo in an intcrmooiate dcposit certain 
fonns which nre absent in it, b\lt which occur both above and 
below: 80 in sJXl.Ce,itccrtainly isthogeneml rule that the nrea in­
habitcd byalSingle species, or by a group of spccies, iscontinuou@, 
and tho exceptions,which are not mre,lllaY,M 1 have attempt.ed 
to show, 00 accounted for by fonner migrotions underdifferentcir­
cnD1siances,or through occasional mcans of transport, or by the 
species haying become extinct in tho intermediate tracts. Both 
in timcIlnd sJlSce,spccies and groups of spccics hnvotheir pointfl 
ofmnximum develollillent. Groups of species, living during the 
t\(l.ffie period of time, or living within tho Mille area, arc often 
charactcriscdbytriflingfcaturesincollullon,asofsculptuteor 
culour. In looking to the long 8ucce~sion of past ag('l!, as in 
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~~~~r~~~~ c!~::~.~~~ ~~:!:S~O~;~~~~n:fa~~~ '~~:i~nf:: 
innnturnlisntion. 

1 attcmptooaisoto showthnt thcfeillI'Lstcadytcndcncyinthe 

i~E.¥~J:;:ff.':}:::~~#~~~~~;1:1~1:~;:€~:;§ 
principles; and he will see that tho inevitable rc!;uit i~, that tho 
modificddcsccndantsprocccdingfromoneprogenilorbecomcbroken 
npintogroups 8ubordinatctogroul~' 10 tho diawam eachlcller 
011 tho uppcnnost line may represent 1\ genus including &e\'eraJ. 

~pOCiC8; and the whole of tho genem along this upper line form 
logcthcroneciass,forall arcdesccnded from one ancient parent 
and. cOIIRCquently, ha\-c inherited something in common. But tht' 
three gcncrnon the left hand lw.vc, on this sarno princ~ll1c,m\lcb in 
("ommon, and form a sub-family, di~tinct from thnt colltn.illing th~ 
next two genera on the right hand, which diverged from a common 
pareut at the fifth stage of descent. 'r hese fh'e genera have also 
much in common, though less than when grouped in su~fami1iellj 
and they form a. family distinct from that containing the three 
genem Btill farther 10 the right hand,whichdh'ergcd at an earlier 
Jleriod. And all these genem, descendcd from (A),form !In order 
... listinctfrom the genera descendcd from (J). So that we here ha-rc 
many species descended from a sill~le llrogenitor grouped into 
genem; and the genem into s\l~familie!.l, fam ilies, and orden, .11 
underonegrcatc1ass. 'l 'hegrandfactoflhenatumlsubordinatioo 
oforgRnic beings in groups under groups, which, from its famili­
ari ty, docs not always sufficiently strike lIH, isinmyjudgmentthUll 
explained. No dO\lbt orgallic bcingM, like all other objccts, can be 
d aS3C<l in many ways, eitherartificiaUy by single characters or more 
lIaturallyby a nlllllberof characters. ' Ve k now,forinstancc,thlt 
minemlsnnd theelementnlsubstnnces call 00 tbusarrnngcd. In 

;;,,; i:~Fi~~O~~;~~n~ni2g~'F;~~:~~IS"~: 
~~:~:c:~r::I~ji::~ ~~r\~!~,:,7~!~o:a~~~!,,::rn~~:~~etn:;t~UP 
ml~af~~~llii:~M;naae;~~ l~~:;~,s:enll~v~~~t t~s n:.~~et~~eN;:::;'8~~~~: 
nut what ill meant by this system? Some an thors look at it merely 

:1~~t~~~~I:'C a~~~ ~~~::~~t~~~ct:;I:et~~~~c~i:;cglllO~~~~17~~i~hQr~: 
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~~~;~i~~£A~~~;~;~~~i:t~~g~~~~i~~:~ 
;~~t t~:r:~~:n:;C~h:n~S~~~~n~~r:~g~~~t 8~::[ ;!~:i~:U~; 
]l(wingbecnpreser\'ed andnccumlliated bynaturol sclcction, wliich 
nctsonlyonscn'iccnblechnrl\ctcrs 

That the mere physiological import.a.nccof an organ dOC'lDOt 
detcnnineitsc\nssificatory vnluc, is alm06t proved by thefact,lhat 
in allied groUp!I,in which the saffie organ, as we bavee,\"eryroa..n 
tosupposc,hasnearlytbc8.'Ullepliysiologicaivalue,ibclassificatoty 
valuciswidclytlilfcrent. No naturalist can baveworked long at 
nny group without being struck with this fact; and it has been 
fully acknowledged in the writings of almost c"ery author. It 
will suffice to quote the highest authority, Hobert Brown, who, 
in speaking of cert.a.in.organs in the Protcacre. says their generic 
importance, "like that of nil their parts, not only in thi~, Lut, as I 
npllrchend, ill evcry naturo\ famUy, is very unequal, and in BOrne 
cases socms to be entirely lost." Again, in ftllotlier work he flap, 
the genem or the Connamccro "differ in hanng one or more 
ovaria, in tlic uistmoo or abscnce of albnmen, in the imbricate or 
valvular restivation. Anyone of these chamcters singly isfre­
quentlyofmorethan gcnericimportancc,thollgh hercevenwhen 
nIl taken together tlicy appcar insufficient to scparate Cnestis from 
Connarlls." 'l'o givc an eXBlllple amongstillscctS : in one grcatdi­
vision of the Ilymcnoptem, the antcnn~, ns 'Y cstwood bas rtll'.arked, 
nre most const.a.ntinstructure; in another division they differ much , 
and the differences are of qllite subordinate value in c\a~~ifirolion; 
yet no one will say that the anteuDooiu thcsetwo divisioDS of the 

:~~;::~:::~~:~~:~~~;~~:~~o;~~:r~~~0::~;::Ii!~; 
beings. 

Again, nooDowill8.'lY thntrudimentnryor atrophied orgnn~ are 
of high physiologicnt or vita\ importance; :yet,llUdoubtcdly,organs 

inthisconditionareoftcn of much Yaiue inclas;:ilication. Noone 

:~::~S'~!:~~E:~S~~:~:~:S~;::;::~~' ~:~"~"f~~i 
pachyderms. HobcrtBrown l18s strongly insisted on the fact that 

~::etre~:!~~::Bi~: ::~~~~~orcts is of the high<'St importance 
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Numerous instances could he given efcilRracters derived from 

~~: ~~~c!~I~~~ta~ C::i~~=yO~~~~?~t~~fli~g r~lSli;l~;~~!~~I:~ 
1hedefinitiollof whelo grotlp;!. li'orill!lt:mce, whetherornottllcro 
i~lInopcn paliStlge from the nostrils to the mouth, the onlyci}(u'ac­
ler, according to Owen,which absolutely distinguishes fishes and 
reptilcs--theinflectiollof the angle of tho lower jaw in Marsupial8 
-the manner in which the wings of insects are folded-mere 
colour in certain Algm-mcre pubescence on parts of tho flower in 
grasses-tbonaturoofthedennni covering,M hair or fcathers, 
in the Vertebrata, IftheOmithorhynchu8 hadbccn covere<\with 
feathers instead of h3ir,this external and trifling charnctcr would 
hM'Cbc!c1l considered by naturnlists as an important aid in deter­
mining the degroo ofafi1nity of this strange creature to birds. 

The importance, for classification,of trifling characters,mainly 
depends on their beVig correlatcdwith many other characters of 
more or less importance. 'The value indC«l of an aggrcgnte of 
chnrnctcrs is vory evident in natural history. Hencc, as has often 
been remarked, a species may depart from its allies in several 
clu\rnctc'rs, both of high physiological importance, and of almost 
universal prenlence, and yet leave us in no doubt where it should 
be ronked. Hence, also, it bas been found that a euification 
foonded on any single character, however important that may be, 
has always failed; for no part of the organisation is invariably 
constant. 'rhe importanco of an aggregate of characters, even when 
nono aro important, alone explnins the aphorism enunciated hy 
Linnreu~,name1y, thnt the characters do not give the genus, but 
tho genus gives the characters; for this f!CCms founded on the 
apprccintionof many trifling points of resembl:mcc, too slight to be 
defined. CcrtninpJants,belongiugtothe :Malpighiacc:e,bea.r 
perfect and degraded flowers; in the Intter,IIIIA. de Jussieu has 
remlukoo, "the greater number of tho cllnracters proper to the 
Ilpecies, to the gellus, to the family, to tllCclnss, disappoar, and thus 
Inughatourclassiflcation." WhenA..spiCArJlfLproduccdinFmnce, 
during several years, only these degraded flowcrs, depllrting so 
wonderfully in a number of the most important points of structnre 
from the proper typo of tho order, yet :M.Richardsagaciouslysaw. 
as Jussicu observes, that this genus should still be retainedamong~t 
the Malpighiaceru. 'I'his CAse well illustrates the spirit of our 
c\3S8ifications. 

l)mcticnlly, when nntura1i~ts are nt work, thoy do not troublo 
tllemselves about tbe physiological valuo of the characters which 
they use in defining II. group or in allocating any particular SflCeios. 
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~l~~~ ~~~o~n~,b:~c~~t :~:~o~nt~o:be~:,dthc;;~=nitt:a ao~::~ 
high value; if common to some lessor number, they use it fIl! of 

::::r:~u~~:!~% ~'~~e ~~:c~~:; h:d ~nn:nr:!~re :I:~b.~;; 
~~~t 8C~C:~~::~.:;~:~~~'u A~7~~i;a~:!~i,~ilO~~:::~P~~:~ ~~~i 
or oonncction can bc discovercd between tbem,esp«ial value i'8ct 
011 them. As in mOllt groups of 8nimals, important organs, sucb as 
tbose for propclling the blood,or for aernting it, or those for pro. 
pagatingtherace, arc found nearly uniform, they are considerOOas 
highlyscn'iceablo in classificatioll; but ill some groups all tboae, 
the most important vital organs,aro found to offer charnctersof 
quite subordiW\to valuo. Thus,as}t'ritzMiiJlerhaslatelyremarked, 
in the sarno group of crustaceans,Cypridillll is fumishcdwitb a 
heart, whilst in two closely allied genem, namely Cypris anol 
Cytherea, there is n08uch organ; ono 8pedes ofCypridina has weU­
developed branchitc,whilstanotherspeciesisdestituteoflbem 

Wocan soo why chamct(!rs derived from tho embryo SIIOUId be 
of(!qualimportancc wilh thoscderivcd from tbeoouJt, foT a naturai 
cla.ssification of course includes all ages. But i~ is by no mt'llDl 
obvious, on the ordinnry view,why the structure of tbe embryo 
sbouldbemoroimportantfor this purpose tban tbatoftbeadult, 
which alone plays its full part in tho cconomyof nature. Yet it 
has been stronglymged by those great naturalists, Milne Ed\\'aNs 
and Agassiz, that embryological charact<::rs aro tho most important 
oraLl; alld this doctrino has yery generally been admitted as true. 
Nevertheless, their importnncc has sometimes been cxa~~erated, 
owing to the ad.'llltivecharact.ersoflarvrunot having been excluded; 
in onler to showtbis, :Fritz Muller armn~cd by the nid oflUch 
characters alone the grcntc\nss ofcrustncrons, nlJ(l the arran(::em('nt 
did not prove a natuml one. But thero cnn be no donbt that 
embryonic,excJuding lnr\'ll! chamcters, nrc of the highestva!ue 
for clnssification,llot otllywithanimais but with plants. TllUsthe 
main divisions of flowering plnlltS arc fonnned on differences in 
thocmbryo,---on thc number and pOliition u£tllO cotyledons, and on 
tho mode ofdevelollmcnt of the plnllluleand rndiclc. Webhall 

~\::~!:~~~~,:~~;:, ~~:: t~hca:~:ll:;;:Sm ~~~tg:n::::~~ 
in its arrangement. 

Our cla~sification~ nrc often pinillly influenced by chains of afiiui­
tie~. Nothing cnn be easierthantodcfillonllllmlx-rofcllamcttTli 
COlDmon to all birds; but withcntlltaccnn~lallY 8uchdcfinitiouh:l:! 
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bitllcrto been found impossible. 'l'here MO crustaceans at tho 
.()!'positeendsofthescriell,which have hardly a character in com­
moniyet the species at both ends, from being plainlyallicd to 
<llbers.nndthese to others,and 80 onwards, can be recognised as 
nnequh'ocally belonging to this, and to no <lther cla!<.s of the 
Articulata. 

Geographic."l distribution has often been uscd,though pcrhaJlA 
not quite Jogicaliy,in c1assification,morc cSIXlCinlly in very large 
groupaofcloscJyallicdfonns. 'l'emminck insists on the utility or 
even nece~~ity of this practice in certain groupBofbirdsi and it has 
bcenfollowcdby scveralenklmologistsand botanit;ts. 

Finally, with respect to the compMntive value of the various 
groupsofspecies,such as orders, sub-ordcNl,familics, 8ub-familics, 
and genern,thcY8C<'m to lx',at least at llrescnt, almost arbitrnry. 
Reveral of the best botanist!!, such as Mr. Bentham and others, 
havcstronglyinsistcdontheirnrbitrarymlue. Instanccscoultl 
be given amongst plants and insects, of a group first mnke~'l by 
prnctis(.'(lnnturnlists as only a genus, and then miscd to the mnk of 
LLsub-fi,milyor fnmilYi and this has bccn done, not becausc furthcr 
rc1!Cnrch has detcctcd important structuml differences, at fu·stovcr­
lookeol,but bccausc lIumcrous allied spooicswith slightlydiffcrcnt 
grades ofdiffercnce, have been subsequently disoo'·ered. 

AU the foregoing rules and aids and difficuitiesin cllkoosification 
may beexplaincd,ifl do notgreatlydcceivemyself,on the view that 
the Natural System is founded au descclltwith modificatiolli-that 
the characters which naturalists consider as showing true affinity 
between any two or more species, arc thoscwhich have been in­
llcritedfromacommou pRrent,aU true classification beinggcnca­
logical;-thnt community of descent is the hidden bond which 
naturalistshayebcenunoonsciouslyseeking,alldnotsomeunknown 
piano(creation, or the euunciation ofgenemi propolritions, and the 
mereputtingtogt'thernudscpamtingobjcctsmorcorlessalikc. 

But I must cxplain my meaning more fully. I believe Omt the 
llrrangemtntoftllCgroupswitllin each class, ill due subordination 
and relation to each other, must oostrictlygcnealogical in order 
to be natural; but that the amount ofdiffercnce in the sc\'eml 

~~:~c:~~o~;~e!~:r:hm~~i~i~:lr t~;,e ::i~ ~~e b~tl~~ 
different degrees of modificntiollwhich they have undergone; and 
thiaisexprci>SCd by the formsbeingrankcdunderdiffcrcntgcnem, 
familic!!, sections, or orders. 'J'he reader will best understand wlmt 
ismcnnt, if he will take the troublcto refcr to the diagram in the 
fourth chapter. We will suppose the letters A to L t~ r:prcsent 
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taking the case of languages. lfweposacsseda.pcrfectpcdigreeof 
mankind, a genealogical arrangement of the races of man would 
alToN the best classificntion of tho various languages now spoken 
throughout the world; and if all extinct laugunges, nnd all inter· 
mediate and slowly changing diaiects,weroto 00 inc1udcd,suchall 
armngementwould bc the only possible one. Yet it might be that 
IIQmo ancient JanguagCtl had alteredveryliltleand hadgivenriso 
to few new languages, whilst others had altered much owing to tho 
sprcading,isolation,andstntoofcivilisnlionofthescvernlcG­
de&Cended rnccs, and hnd thus given rise to many newdialoots and 
languages. ThevariousdegroosofdifferencobetwccnthelanguagCIJ 
of the same st<>ek,would have to be exprcsscd by group8 subordinato 
togroup8; but the propcr or even the only possible arrnngement 
would still be genealogical; and this would be strietiynaturnl,as 
it would connect together aU languagcs,cxtinctfUld recent, bytbe 
c\OIJC8t affinities, and would give tho filiation and origin of each 
tongue. 

IneonfirDlation of this view, let us glance at the classificalion of 
"arieties,which are knownorbclievedto be descended from a singlo 
l!pccies.l'hescaregroupcdundcrthespecies,withthesulrvarieties 
under the varieties; and in somo Ca8Cll, as with the domestic 
pigoon,with6Cveral other grades ofdifferoncc. Nearly the samo 
rules arc followcd as in cla.&lifying specics. Authors ba\·c insisted 
on the necessity of armnging varicties on a natuml iDlitcadofan 
artificial system; woarocnutioned,for instance, not to class two 
varieties of tho pille·applo together, mcrely because their fruit, 
though tbc most important port,bappens to be nearly identical; 
no one puts the Swedish and common tumiptogether, though the 
ClCulent and thickened stems are so similar. Whatever part is 
fonndtobe most constant, is used in classingvarietics: thus the 
greatagnculturist Marshall says tbe bOrnJi are very useful for this 
purpoee with cattlc, because tboyare lcssvariablo than the shape 
orcolourofthebody,&c.; whereas with shoop the hornsnromuch 
lessscrvicea.ble,bccnusolcS9constant.lllclnssingvarielies,Inp-­
llrchendthatif we had arcal pedigrec, a gencalogicnl classification 
wuuldbeunivcrsatlyprcferred; fUldithasbcenattemptcdilisomo 
cases. }o'orwe might fool sure, whether there bad been more or 
lea modification,thatthe principle of inheritancc would keep the 
fonns together which were allied in the greatcstnumbcr of points. 
In tumblerpigoons, though somoofthesub--varictiesdiffcr in the 
iDlportnntcharacterofthelengtilofthcbcak,yetallarekcpt 
together from having tbe common habit of tumbling; but tho 
short-faced breed bas ncarly or quite loot this habit:2n~.e;beleas, 
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without any thought on t11~ subject, tllCSC tun~bler.s arc kept in 
tltbsame group, because nlhed in blood and ahkc In some other 

E~j~i~1:~g~~~:~i~~~~~;;g~t~1~f:~~~1;~~ 
!~me~~: ont~~I:I::~lt scr:~Yn;d S;;!:;I~~~S~f =~~:I~~~ 
::: ~1~~~~Or:::'~:~~a~t1u~,t~;.atl~~~~~. a~: ~~;I~~~ 
which had IJCcviollslybccn ranked as three distinct gencm,were 
known to be 1!01llctimcs I)TOducoo on tho same plant,thcyll'cre 
immediatdyconsidercd MVllrietics; and nowT hll.\'O been nhle 10 
show that they are the malc, female, and hermaphrodite fonns 
of the &.'l.IDC species. The naturalist includes as one species tbe 
various larmistagcsofthe sameindilliduai,howc\"cr much they 
may differ from each other and from theadult,nsweU as tllOSO­

called alternate p;cncrotions of Stccnslrup, wllich can only in a. 
tcchnicall!Cn~e be considered 1\11 the same individual. IIe includes 
monsters and varietie!.',notfrom their partial rescmblancetothe 
IXLrent-fonn, butbec..'1usc they arodesccnded from it. 

Asdcscentbas universally been used ill eL'Is,ing t~etbcrthc 
individuals of the same 8pccieR, though the males ami females 
and larvre are80metimes extremely different; audn8 it has been 
used in classing varietie8 which have undergone a.ccrtain, and 
IlOrnetimcs a co1l8iderable amount of modification, may not this 
8.'\me clement of descent h:wc been unconsciously used ingronping 
species lmder genera, and genera under higher groups, all nnder 
lheso-c.'\lIcdnaturalsystcm? I bclievc it has been unconsciously 
used; snd thus only can I understand thesc"crnl rulcs and guides 
which have been followed by our best systematists. All we ha,e 
Ilowrittmpcdigrees,weare forced to tmce community of dcscent 
by rcscmblancesofany kind. 'J'hereforcwechQO;lcthosccbamcters 
which arc thc lcast likely to havcbeen modified,in relation to the 
conditions of life to which each spccicshas been recently exposed. 
nudimcntary structures on thjs ,-iew are 1\11 good as, or even IOWC· 

times better thau,olher pnrtsofthcorgauisntion. Wccaronothow 
trifling a cbarncttr may be-let it he the mere inAectionoftbe 
angleorthejaw,thc manner in which an inscct's wing is folded, 
whcUlcr the skin be covered by hair or feath(>rs-irit prevail 
tbroughoutmanYllntlditrerentspccies,especinlly those ha,'ing very 
dilIercnt habits or life, it assumes higbvnluc; for we can acccunt. 
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fur its prescnooin so many forIrUi with such diIT.::rent habita,only 

~ ~i~l:n~~I~nC::7;;~t~~:'bU~V:I::y S:~:~ t~:=::~ 
let them be ever so trifling, concur throughout a large group or 
beings having dilIt:reot habits, we may fccl almost surt', on the 
tbeory of descent, that thescchnmcters have been inherited from 
a common allcestor; and we know that slich aggregated chamcters 
baveespecial valuo in classification. 

We can understand why a species or n group of species mar 
depa.rtfromitsallil!s,inscvemiofiLsmostiml'ortantcharncteristics, 
and yet be safeiy c1asscd with them. 'l'hismaybesafelydone,flnd 
is often done, as long as a sufficient numbl'rof characters, let them 
be e\'er!lO unimportant, betmys the hidden bond of community 
ofdcscent. l..ct two fonns have not a singlo character in com­
mon, yet, if these cxtreme fonns areconnccted together by a chain 
of intermediate groups, we may at onco infer their community of 
descent, nnd we put thcm all into tho same class. As wo find 
organs of high physiological importance-those which servo to 
preserve life under tlle most diverse conditions ofexistence-nro 
generally the most constant, we attnch especial value to them; 
hut if thClie Iiflmeorgans,in another group or se<:tionofagroup, 
are found to differ much, we at onoo value them less in our 
classification. We shall Jll'C!ICntly sro why embryological cha­
racters are of such high classificatory importance. Geographical 
dilitribution may sometimes be brought usefully into pL'ly in 
classing large genem,because all the species of tho same genus, 
inhabiting nny distinct and isolated region, are ill all probability 
deseendod from tile 8..'lme parents. 

Analogical Re8elnblancel.-'Vo ean understand, Oil the abo,'c 
"iews, the very important distinction between real affinities 
and nu.alogicnl or adaptive resemblances. Lamarck first called 
atk>ntion to this subject, and he lIas been ably followed by 
Mncleayand others. 'I'bc resemblance in tho shape oCthe body 
and in the fin-like flntcrior limbs between dnganss and whales, 
and between these two onlers of mammals and fishes., are ana­
logical. So is the resemblance between a mouse and a shrew·mouse 
(Sorel), whieh belong to different orders; and the still closer 
resemblanC<!, insisted on by Mr. Mi"art, between the mouse and 
a small marsnpiai animal (Alltechinus) of Australia. These latter 
r~8(lmb!ances may be accounted for, as it seems to me, by adapta­
tlonfor similarly activll movements Ihroughthickcts andherbagc, 
togethcr with concealment from cnemieil. 

Amongst iu~ccts there nrc inuumcrablesimilar instances; thus 
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Lionrcus, misled by external appearances, actually classed au 

~~:O~~e~;i:I~S: :~:s~:~~rictie:' ::ein60~:t~~1i~~1~1:i:i~~ 
shape of the body in the improved breeds .of the Chinese and 
common pig, which are descended from distmct spocica i and in 
the rrimilnrly thickened stems of the common and specifically 
distinctSwcdishturnip. 'l'herescmblancebetwccn the greyhound 
and the ra.cebol'86 is hardly more fanciful than the analogies 
which have been drawn by some authors between widely different 
animals. 

On the view of characters being of real importance for classifi_ 
cation, only in so far as thcyrovca\ dcsccnt, we can clearly under­
stand whyanaiogic.'l.\ or adaptive cn ... l.mctcrs,nlthough of the utmost 
importance to the welfare of the bcing, are almost valueless to the 
systematist. For nnimais, belonging to two most distind lines of 
desccnt,mayh3ve bccome adaptcdto similar conditions, and thns 
have assumed a close extemal resemblance; but such resemblanCt'S 
will notroveal-will rather wnd toooncoal their blood-relation­
ship. We <:an thus also understand the apparent paradox, that 
the very same characters arc analogical when one group is com­
po.red with another, but give tme affinities when the members of 
the same group are compared togetller: tlms, the shape of the 
body and fin-like limbs are only analogical when whales are com­
parcd with fishes, being adaptations in both classes for swimming 
through the wateri but between the severnl members of the 
whale Camily, the shape of the body and tho fin-like limbs offer 
characters exhibiting tme affinity; for 3S these parts are so 
nearly similar throughout the wholo family, we cannot doubt 
that theyhavobeen inherited from a common ancestor. Soitis 
with fishes. 

Numerouscasescoul<lbogiveno{strikingresemblanccsinquite 
distind beings between singlo parts or organs, which hnve been 
adapted {or the sarno {unctions. A good instance is nfforded by 
the close resemblance o{thejawso{ tho dog and Tasmania.nwolf 
or '.fbyla.cinus,-animals which are widely sundered in tho natut:1i 
system. But this resemblance is confined to general appcanmrt', 
as in the prominence of the canines, and in the cutting shape 
of the molar teeth. ~~or tho teeth rell.!1ydiffcr much: tlH1sthedog 
has on each side of the uppcrjaw four pre-molars aud only two 
molarsiwhllsttbe'l'hylacinushasthreopre-mobrsandfourmolars. 
'The molars also differ much in the two animals in reiati,·o site 
and structure. 'rhe adult dentition is preceded by i\ widely dif­
ferent milk dentition. Anyone may of course deny that the teeth 
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in either casohave been adaplcd for tearingflesb,through lhe 
natural sclection of succcssive variations; but if this 00 ndmitted 
in the one case, it is unintelligible to me that itsbouldbedenioo 
in the other. I am glad to find that eo high an authority as 
]lrofessor Flower haacome to this sameoonclusion. 

The extraordinary Ca.sc8 given in a former chapter, of widely 
-different fishes possessing electric organs,-of widely different 
insects posscssing luminousorgans,-and of orcllidsand asclepiads 
having pollen-masses with viscid discs, come under this same head 
ofanalogicalrceemblances. But theseca.ses are 80 wonderful tbat 
they were introduced aa difficulties or objections to our thoory. 
]n aU such cascs some fundamental difference in the growth or 
development of the parts, and genernlly ill theirmaturod structure, 
-can be detected. 'The end gained is tho &..'\me, but tho mo..'\ns, 
lhonghappcaring supcrficiallytobe the arne, arc csscntiallydif­
ferent. The priocillie fonnerly alluded to under the term of ana­
logiallvarwtion has probably in these cases often como into play 
that is, the membcNl of the same class, although only distantly 
allied,have inherited so much in common in their constitution, 
thattheyareapttovaryundersimilarexcitingcausesinasimiiar 
manner; and this would obviously aid in the acquirement through 
natural selection or parta or organs, strikingly like cach other,inde­
pcndcntlyoftheirdircctinhcritance from aoommonprogenitor. 

Asspcciesbelongingtodistinctclassesba\'eo(tenbecnadallted 
by successive slight modifications to live under nearly similar 
circumstances,-to inh.'I.bit, for instance, the t.hroe clements of land, 
air, and wator,-we can perhaps undcNltand how it is that a 
nnmerical parallelism haa somctimes been obacn·ed between the 
sul>-groups ofdistinctclasscs. A natllralist, struck with It. paral­
lelism of this nature, by arbitrarily raising or sinking tho value 
of the groups in scvcral cll\SSCs(and all our cxperiencc shows that 
their valuation is MYCt arllitrary), could easily extend the paml­
lclismo\"erawidernngc; and thustbc septcnary, quinary, quatcr­
lIAfyand tcmllryclassificalions have probably arisen. 

Tllc.re isanothc.r and curious class ofcascs in whichcloso extcmal 
rcscmblanccllocs not depcnd on ndaillation to similar habits of iife, 
but hIlS bccn gll.ined for tho sako of protection. I alludo to the 
wonderful manncr in which certain butter8ics imitate, as first 
described by Mr. Bates, other and quite distinct species. 'l11is 
exceUcntokcn'crhMshowu lhat in some districts or S. America, 
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shndeandatripcofoolour andc\'cn in tho shnpe of its wings,thlt 
:Mr.Ba.te8, with his eyes sharpened by collecting during eleven 
years, wna. though always on hia guard, continually deceived. 

i~:ycna!h~o:~kt:rs ~n,!r;l~iff~:~~n a:C~~~:lb!t;~~~u~.~~~ 
belong not oulyto distinct genem, but ofwn to dist inct fl1mili~. 

~~~~ t~::n~y o::u;: s~l;a~~? c:~~~ci~:I:~:~ i~~.n~;~~.:tp:: 
from adislrict whorcone Leptalis imitates an llhomia, another mock. 
illgaudmockedspecicsbelollgingtothcsamo two genom,equally 
c\086in their rescmblance, may 00 fonnd. Altogctherno iCSllthall 
ten genera Rro enumemted, wllich include species that imitate 
other butterflies. The mockers Rnd mocked always inhabit the 
sarno region; we neyer find nn imitator liYing remote from th, 
form which it imitates. 'Ihe mockers are almost invariably rare 
insects; the mocked in almoste,'erycase aoound in swanns. In 
the same district in which a species of Lelltalis closcly imitrltel 
anltllolllin, there aro solllelimes other Lcpidoptera mimicking thll 
8..'\lllo1thomia: so that in the same place,spcciesoftllrccgener.l 
of butterflies and even a moth are found all closely resembling 
abutterHybelongingtoafourthgellus. It descrvcs especial notice 
that many of the mimicking fonns of the Lelltalis, as well as or the 
mimicked fonus, can be shown by a graduated series to be merely 
varietiesofthesamespccies ; whil8tothersareuudoubtedlydi~linct 
species. But why, it may be asked, aro certain fonns treatl-d as 
tho mimicked and otbers as tho mimickcl"$? Mr. &tCH satis­
factorily answers this question, by showing that tho form which 
is imitated kccps the usual dress of tho b'l"OUPtowhich itbelongll, 
whilst tho oouuterfeitcrs hlWC changed their dress and do not 
rescmble'tllCir nearest allies. 

Wo are uext led to inquire what reason cnn be assigned for 
certnin butterHiesand moths so oftenllSSuming tho dress ofnnotlwt' 
and quite distinct form; why, to the perplexity of naturalists, hal 

:~t~~:b~~~~:s:n~~ ~;U~~XI~~~~l~~i~I~. th~·;:a!~k~f~~:~\_:i~; 
always abound in Dumoors,lllU8t havitunllyescapc dC:ltmction ttl 
a large extent, otherwise they could not exilSt in SUell swanl1~; 
and a lnrge amount of evidence has now been oolleckd, @howin;; 
thatthoynredistastefultobirdsauuotherinscct-devouringanimllJs. 
The mocking fonns, on tbe other hand, that inbabit the same 
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distinct groupB,beforc they had divergoo. to their prescntextent, 
accidentally rcscmbled a memberofnnothcr andprotectOO group 

~~v~:I~~~C;:~sd;ogr~otos~~u~r:On~!!~~ti::t~t~~~; l~:~ ~;i~~ 
resemblallce. 

On t'H~ NlJ.ellr~ of the Affinitiel ronn«Hl19 Organic Bei/!!J8.-AI 
the modified descendants oC dominant species, belonging to tho 
larger genera, tend to inherit tho advantagcswhieb madcthegroupl 
to which they belong large and their porents dominant, they are 
almost sure to spread widely, and to seizo on more and more lliaoet 
in the economy oCnature. '1'ho larger and more dominantgroullI 
within cachclass thus tend to go on increasing in sizej and they 
oonsequentlysupplalltmallY smallerandCcebler groups. Thuswo 
ca.nnccollnt.Corthofnctthat all organisms, reccntand extinct, It.re 
included under a Cewgreat orders,alld under still fewer classes. As 
showing how few the higher groups nrc in number, and how widely 
thoyare spread throughoutthoworld,tbo fact is striking that the 
discovcryofAustralia has not added an insect bclonging toancw 
classj and that in theyegctable kingdom, as I learn from Dr. Uooker, 
ithns~dcdonlytwoorthrecfamilicsor8mallsize. 

In the chllptcronGcological Succcssionlattcmptedt.osbow,oD 
the principle of each group ha.ving generally diverged much in 
chnracterduringthelong-contiuuedproccssofmodifica.tioll,howit 
is that thamore ancient Conns of lifeoCten present characters in 
SOlDe dcgroo intermediate betwccn existing groups. As some few or 
the old and intcrmedillte fonns have tmnllmittcd to the prcsent dny 
desccndants but little modified, theso constitute our so-calkd 
osculllntor aoorralltspecie.'l. 'Tho more aoorrant any form is, tho 
grenterlUustbethollumoor orconnccting fomlSwhich have been. 
extcnnmntcd and utterly lost. And we have some cvidence 01 

::~~r:l~y:a~~~~!:t~y ~:::~I~::We:::~~o;n,~~ ~~:{ 

Ei~;~;:O;~~,:,~;::!'~~~Y:~!~~:;:~;i:~:::~£2 
~: ;:;lC~~lre~:~~ ~~oao;~~~~.s~~:\~:~t~a~h~~k~ :oE~:O! 
~~l ~~!qO~~~edb~;:~~~u:~e~~~:~~~~~~~ri~~~:sfe~~ll~~::~~ 
litiUprcser\"ednudcrunusuallyfa\"ournbleoonditious. 
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Mr. Waterhouse has remarked tllat, when a member belonging 
toone group or animals exhibits an affinity to a quito distinct 
group, this affinity in most CMCS is p;eneral and nolspccialj thus, 
aooordiDg to M:r. Waterbouse, or all Uodents,lbebizcachaism06t 
ncarlyrelatcd to Marsupials; but in thepoinl.8 in which itap-

=:;a:~~:e~!~ ~~I:!i:aa::;:r~e~~ !~:~i~7~:s t~tan&n~~; 
aro believed to bcrcal and not merely adaplive, they musl be due 
in acoordance with our view to inheritance from a common progeni­
tor. Therefore we must suppose either that aU Rodents, including 
tbebiZC3Cha,branchedofffroDlsoDleancienl Marsupial,whichwiLl 
naturally have boon more or leSl! intermediate in character with 
respect to all exist ing Marsupialsj or that both Hodents and Marsu­
l)ials branched off from a common progenitor, and that both groupB 
bavo sinceundergonomuch modification in divergent directions. 
On either view wo must supposo that tho bizcacba bas retained, 
by inheritance, more of tho chamctcrsofits ancieut progenitor than 
ilave olher Rodcnts j and thererore it will not be spcciallyrelatcd 
toanyonoexisting Marsupial,butindircctlytoallornearlyall 
llarsullials,from having parlially retained the character of their 
common progenitor, or of somo early member of the group. On tho 
otherhand, orallMarsupials, as Mr. Watcrhousehasremarked,the 
}'hallCOlomys resembles most nearly,notanyono species, but the 
general order or nodents. l nthiBcasc, however,itmaybcstrollgly 
suspected that the resemblance is only analogical, OWiIlg to tho 
})IHlsoolomys having becomo ndal,ted to habits like those of a. 
nodeoL The elder De Candolle bas made nearly similar observations 
onthegenerainatureoftheaffiniticsofdistinctfamiliesofplanta. 

On theprinciplo of the multiplication and gmdual divergence in 
chamcter of tho species descended from a common progonitor, 
together with Illeir retention by inh('riianceof somechilracteTs in 
common, we can understand the excessively complex andradialing 
affinities by which all the members of the sarno family or higher 
group are conncctl.'d together. For the common progenitor of a. 
whoiefamily, now broken up by extinction into distinct groupB aud 
RUlrgroUps, will have tranSlllitted some or its characters, modified 
iu various ways and dcgrces, to all the spccies j and they wilt COll­
&Cquentlybcrclatedtoeachotherbycircuitouslincsofaffinityof 
variOIlS!englhs(asmaybcsccn in the diagram so often refcrrcd to), 

~~u~I:r_~Ya~~o~~~i~ :~~,:~;~~~:r;-rou~~;~~~i~t::l~ ~ll~li~:~ 
:~~n~~~/~m~~ ;":~t~~U~l:h~~da~J, ~,~e:~~ll~!~:I~t:d at~l~ ~~l~:~ 
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;~:.~: ~~::~~ ~l~~,~::~?~~:~::::~,{;:'~:~;~:~~~~~~ 
gre~~t~~~~\:~.C~:~:e hnve seen in tllC fourth chapter, hal! plnyed an 
importnntpartindefiningand widening tho intervals bctw~ntho 
scvcmlgronpsiu('9.chc1nss. Wo may thutl3CCOuntforthcdistinct. 
IlCSSof wholo classes from cnch other-for insmnce, of birds from 
all other \'crtebratoILllimnls-hytlHl belicCthatmany:mcientrorna 
of iifeh!wcbeen ultcrlylost, t1lfOUghwliichthecnrlyprogenito!'1 
of birds were formerly oonncctcd with tho early progcn itol'll of 
tho other and at tllfLttimelcssdiffcrcntintro ycrtebratcclMSeS. 
'rhcrehnsbcenmuch ICSlI cxtinction of tho forms of lifcwbicb onre 
connccted fishes with hatmchians. '1l1Crc has been still less within 
8Officwhoic classes, for instance the Crtlstacea,forbcre the moot 
wondcrfullydiverl!(l forms are still linked together bya long and 
only parti.'\lly broken chain of afii.nitiea Extinction hu only 
defined the groups: it llllS by no menns mn(lethem; forifercr:r 
form which hf18 ovor lived on this earth wero 8uddenlytorcapJlear, 
though it would be quito impossible to gil"c definitiombywhich 
each group could be distinguished ,still a natuml classification,orllt 
lcast a natural arrangcmcnt, would be po68iblc. Wc shall &00 this 
by turning to the dingmm; the letters, A to L, may fCPT'CllCut 
eieren Silurian gencm.,some of which have produced largcgwur-of 
mooificd descendants, with e\"cry link in each branch and sub.­
branch still alive; ami the links not t-!ren.tcr than those betw~n 
existing varieties. In this case it would be quite impossible tOgil'"1l 
definitiolll! by which the several members of the severnl grol1Jl1 
could be distinguished from their more immediate parents and 
descendants. Yet the arrangement in the diagram would still bold 
good and would be Mtural; for,ontheprincipleofinheritancc,a\l 
the forms desc('ndcd, for instauce, from A, would havo something 
in common. 111 a troo wo can distinguish this or that bronch, 

;:~~:::~;;n~;~m~p;.~:~~::f~:':::;:; ~~:~11~;::r'2~ 
grouJl, whethcrlargeorsmnll,nndthus gh'e n general id!'n of the 
value of the diffcrenc<'s between them. 'fhis is what wo should be 
driven to,ifwowere e\'crlosnCCCN in oollcctingallthe fl,nnsin 
nny one class which have lived throu~h()ut all timo and SpRee. 

~:u:r:d~~e~~~lc~!~~~l i l:le;CC~a~~~C~~S('i~ \:~~n:~~gtc~dl:~f~~\,:~~l!: 
end; andMilnol~w:lnlllhaslatclyiru;istcd.inllllable pnpt:r,on 
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~~i~;~~;.~!:2~:'~:~~;::;t,~:i;~~:~~~·!:~;~;~;ft:::'r,:: 
!!~in6::~g~~;o:i,~~~~=~~~tc~~~~~rhil~~;::S~~:~~~:::: f~::nt; 
onepnrent-species,eXlllai nstha.tgrcntand univ.crs.,\lfeature in 
the affinities of all organic helDgS, namely, theIr subordination 
in group under group. We usc the clement of descent in 
classing the individunls of both sexesnnd of all a;;es under ono 
sl'cci~, altllough they may have but few characters in common; 
we usc descent in clasRing ncknowiedgoo vnrieties, however differcnt 
tllCY may he from their parents; 8nd I believethatthiselementof 
descent is the hidden bond of connexion which naturalists have 
aought under the term of the Natural Systelll, On this idea of tho 
naturalsystcm being, in so far as it bas "\)e()n pcrfcctcd,genenlogical 
in its arrangement,witb tbe grndes ofdifl"cn:nce expressed by tho 
terms genera, familics, orders, &c" we can understand tho niles 
which we are compelled to follow in our classification, ' Ye can 
under~talld why we valuo certain resemblauces far morc than 
others; whywo usc rudimentary and useless organs, or others of 
trifling physiological imp::lrtance; why, in findin~ the relations 
betwccn one group and IInotber,wesummarilyrejcctanalo¢calor 
adapth'e cbaracters,andyetulIC these B.'uno characters within tbo 
limits of tllO same group. We can clearly see how it is that 1111 
livillg and extinct forms ean be grouped together within a few great 
elfLSSC!I; and how tIle severol members of each classareconnectcd 
together by the most complex nnd radiating lilles of affinities. We 
~ilall DOl'er, probably, disentangle the .inextricable web of the 
IIffinities between the members of auy one c1llSS; but when we ha.ve 
adiJlinctobjectin "iew, and do not look t080lDe unknown plan of 
cl"l'ation, we may hope 10 make surc but.elow llrogrcss, 

Professor Hackel in his 'Generelle Morphologic' and in other 
works,hasrccently broughthisgreatknowlcdgeaudabilitiestobear 

:il::~t I;~ c~~:~:!~~IO;;"~il~r ~~:~t:r~:s d~l:ce~~U~{s a~~l i~r:;n~~ 
embryological characters, but roceiyes aid from homologou8 and 
rlldimentary organs, 8S well as from the successive periods at which 
thevariolls ronnsof life arobelieved to have fil1!t appeared in our 
gCQlogicat fonnations. llehasthusboldlymadengrcatbcginning, 
D.nd shows us how cla5sillcation will in the futurcbctrealcd. 
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Morphology. 

, Vc have ~n that tho members of the 6.'\~0 class, independently 
of their habIts ofiife,rcscmbie each other III the general pian of 
their organisation. 'l'his resemblance is often expre88Cd bytbo 

~~b: ~~~:!tt~~i::r:r ::i~f!la~~h~::I::S~ ;~:o:~ 
subjectiBincludedundcrthe general wnnofMorphology. 'J'bisis 
ono of the most.iuwr<!sting departments ofnaturnl history, and may 
alm08tbo8:lidtoboitsverysoul. Wbatcanbomorccuriousthan 
that tho hand of 1\ man, fonned for graspin~, that of a mole for 
digging,thelegofthehorse,thepaddlooftheporlXlise,alldtbo 
wing of the oot, should all beconstmctedontbesame pattern, and 
8hould include similar bones, in tbesamcr<!lativo positions? How 
curious it is, to give a subonlinate tbough slriking instance. that 
tho hind-feet of tbokangaroo. which arc 80 well fittcd for bounding 
over the open plnins,-ih08o of tho climbing, leaf-<latingkoala. 
equally well fitted for grasping the branchcs of troes.-thosooftho 
ground-dwelling, insect or root eating, oolldicoots,-and th060 of 
acme other Austmlian marsul'ials,-should nil be construetedon tllO 
samcextrnordinary type, namoly with tho bones of thosecondllod 
thirddigitsedremclyslenderandenvclopedwithinthesamolkin. 
60 that they appear like a single toe furnished with twoc1a.wa. 
Notwithstanding this similarity of pntlcrn.it is obvious that tbe 
hind feet ofthcse fI(lvoral animals are used forns widelydilferent 
purposesasitispossibletoconccive. 'l'hocnseisrendorednllthe 
moro striking by the American opossums, which foUow Dearly 
the same habits of life as 5Omo of their Austraiinn rclati,·cs. having 
fctt constrncted on tho ordinary plan. Professor Flower, rrom 
whom these statements arc taken, remarks in conclusion: "We 
may can th~s confonllity to type, without getting much nen~ ':0 
an cxplanatton of tho phenomcnon;"and hothonndds"butlSlt 
not powerfully suggcsth'e of truo rclatiollship, of inherit aD co fro ma 
COlllmonancostor?" 

Gooffroy St. Hilairc has strongly insistcd on the high imp<lrtanoo 
ofrclalive position orconncxion in homologous parts; they may 

::~:~~~~E~~~~:':2n:~:F~;:~a~?:~':r;:~:~:~~~d~i 
~:~~::~~ w~deO~~o d\l~~:~cal~~~~~:. ca~v~ r:et~l~o ~~o h;:: 
law in the cOllstructionofthe mouths of insects: whatcanbcmoro 
differcnt tbanthe immenscly long spiml proboscis of n sphinx-motb, 
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;:~~n~~ ~:=n!l, the geneml patten! tiCl'ms thus to hayc 'bttome 

~¥~~H~~~ 
~'~~::::!:l,ini':~~~:~~::~':~~~;;',~~?:~:~;;'~::~ 
;i~~~;,e~ t~':l1r:t~~:i~:ii~~t~f s~~ct~:;:I~:i~~ili~~r;:e:~ ~~ 
"iew that they consist ofmetnmorphosro 1(':1\'0:'11, arrnngcJ. in. 
spire, In monstrous plants, we often F;e~ direct el"idence of the 
]J06iIibilit.yof one organ being trnnsforlllC(l into nnother; nnd we 
<:nn o.ctllo.lly sce,during the early or embryonic stages ofde\·el0l). 
ment in flowers, ns well as itl erustnccans and many other Ilnimal~, 
that organs, Wllich when mature become extremely dilTerent arc at 
firstexactiYlllike. 

How inexplicable arc the CIlSeS of serial homologiC! on the 
ordinary view of creation! Why should tlw brain beenelOllCd 
ill a box composed of such numeTOW and stich extraordinarily 
shaped pieces of bone, nppal'Cutly representing vertebra>? As 
Owen hasrcmnrked,the benefit derived from the yielding of tile 
separate pieces in the act of parturition by mammals, will by no 
menns explain the same construction in the skulls ofbinls and 
reptiles, Why should similnrbolleshn"e bccnercat.edtofonn 
the wing fLnd the leg of a oot, used as tllCY are for such totally 
different purposes, namely fl yingnnd wnlking? Why should one 
crustacean, which has an extremely complex mouth formed of 

:: !~;~. ::n~~:tl'n:!W~~p:~~,:~:e~~~:ieg~~h~ :~~~d~l:~ 
7o~~~~~~~~~~t.~~~:C:,n! ~~~t:~S~~=1 o~o;~:r'sa~:u~tt~~~ 
an?:e:~:!~~8~i~:~tu;,~ :~t~;t ~~c:~~~; ~:~:a~~ee~~! 
of /lOme animals first bcalme dh'ided into a series of segmcnV, 

lE::~:f;~:j:i~}~~:fi:i:~~1.;~~;~~if!i~:~~ 
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1-hese two principles, namely, that 8li~ht varilltions generally 
appearatanot\·eryearlyperiOl.loflife,andftreiniJeritedataC('r· 
re8pondingnotcarlyperiod,explain,lUIlbclie¥e,alllheabuv(l 
8pooifi('(lleadlll~ facts in embryolo~y . But first let. lIS look to a ICW 

anal0'~otlsc1\Sdlinourdomestic varieties. Some aUlhorswholHl.Vo 
writtcnonl>ogs,ml\inlainthl\ttJle~yhoundandbu\ldo!!,thou;:h 
IIOdiffercnt,aro realJycloscly alliMvarietiCIJ, descended from tho 
same wild stock; hence 1 WM curious to sea how far their PUll!'it·s 
diffcrcdfromeach other: lwas told by breeders thnttheydif('('1'CI1 
justasmnch as their parents, and this,jud!l:ing by the eye,lIet!m('(\ 
almo~t to be tho case; but on actually measuring tbe old uo::s 
and their six--(layll.()ld puppies, I found that the puppies III~d Iwt 
acquired nearly their full amount ofpTOportionaldiffcrence. N", 
ajt1Lin, 1 was told that tho foals ofeart ami race-hOrse9-breeds 
wbich II/we ~u ahuO!:It wholly formed by fielection und('r domN!i· 
catlon-differoo lUI much as the full-grown animals; but havin::; had 
careful mClUlurements made of the oams ano of thr(,(!--(\IlYlKlld 
ooltlJofrnceandhcavycart--llOrs08,lfllldthattilisisbynonl('flIl9 
thUCMC . 

.As we have concilL"ivo eviocnce that the brt'«ls of the Pi::;:PQn 
are de!!Cendt'(l from a sin~le wild spedes, I oompared the young 
withintweh-ehoul'!l aft.erbcing hatched; I carcfully measllt'C<l the 
Ilroportioll8(bm wiil not here pve thed('tai\s)ofthebrok, width 
of mouth, I('m!tilof nostril and of eyclid,l!ize of roeland Im~thor 
leg, in thewiM parcnwJX'Cies, in PUllter&, filII tails, runt!l,i-.arbtl, 
drn'!olls, carriers, and tumbl(,I1I. l\ow lOme of thl'8e hirJ~, wil('n 
maturc,ditferin 8Oextmordillnryll. manner in the length ftJlll furm 
of bcnk,lln<l in other characters, that they would certainly have 
boonrankooasdistinctgcll('rniffolilidinnstntcofnaturc. But 
whon tllc nestling biro" of tilC!SC f<Cveml bn'('(ls were plnct'll in a row, 
though lllost of them could just be di~till~l1isht'(l, the 11rol"O..lrtillllnt 
diffcrcnCt·s in tho aoo\-e specified )Xlint" were inoomp(1.I'3\lly le~>I than 
in the full.grown birds. Some chntl\Cteri~tic pointsofdincrcnce­
for instance, tlmt of the width of mOl1th-could hardly be dd{'Ct .... \ 
in the young. Buttbere wa.s one remllrknble exception tothi~ rule, 
fortheyoun!l:orthesbort-faced tllmbl('rditreredfromtheyt)tlllzof 
the wild roek-pij!;t'Onand of the ot\ler broeds, ill almost cxactly the 
same proportion8 as in thc Mult statt>. 

'l'he:;efactsare explained by tho abovo two principles. FanciC'r1! 
select their dogs, horses, pigeons, &c., for breeding, when nearly 
~rown up: they are iuuiffef('llt wlwth('r the (\esiroo qllalitieg Bre 
acqlliroo.eariieror later in Iifc,ifthefull.grownnnimni ~~t'i!Ij('s 
tbem. And tho cases just given, more especially that of the 
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renderill~orf:llnsrU\Umcntary, Itwouldatfirstlel'ld byslow8tcr18 
tothemoreandmorccolllp!(·te reduction of a part,untHat last it 
hccarooruJirnentary,-asin lhc c:\SC of tho eyes of animals in­
habitingdarkcavcrt1l1,andofthewings ofbinls inhabiting oceanic 
i~larili., which have sclJum been forced by beasts of I1my to take 
flight, and ha\'e ultimately lost the power of flying. Again, an 
t!l"~an,U!t·fulunder~rtaiuoonditions,miJ!btbeoomeinjuriousunder 
othl'ro,as with the wings of beetles living on small and expo8('d 
blaudlljand in this cru;c natural sel("(:tion will hrwo aided ill to­

d\lciugtbeorgan,unliliLwflsrcnderodharmlessanrlrudirnentary. 
Allychangeia structure and fuaction, which caa be effretC(l by 

sm .. ,\llstn.gcs, is within tIl(! powcrof lIaturnl scloctioaj so tlHltan 
(.rgan rendered, throu;.:h chfln~l'd babitll of lifl', IISo·less or injurious 
{.)rcoe purpofie, might be modified and used for another purpot;C • 
.An organ mi;!;ht, also, be retained for olle alone of its former 
functions. Organs, origillll.lly formed by the aid of natuml selec­
tion, when rendered use]($S may well be "ariable, for their vari­
ations can no longer be chech>d by natuml selection. All this 
l\:;:rOO.ll\\'1'1I with what we scc llllder nature, Moroover,atwbatevl'r 
l_'riod of lifecitherdisullC or selection reduC<!s an organ, and this 
\I'illgcnemllybe wilen the being has comc to maturity aud has 
toeJ:l'rt its full poweT8 of nction, the princil,leof inheritance at. 
Corrt:>'Jloudingagcswilltendtoreproducetheorganioitsroduced 
Iltate at the same mature age, but will seldom affect it in the 
cUlbryo. 'rhus we c..'\n \llldl'r~t.t\nd the greater size of mdiml'ntary 
or{r.l1l8 in the embryo rl'lati"elyto the !ldjoinin~ parts,and tlleir 
h'~"'r relative size in the adult. If, for instance, the digit of 
an adult animalw(L8 used lcss and less during manYl;!:encrntions, 
owillgto some change of llabits,or if an organ or gland was less 
IndlCt;.Sfunctiooallyexercir;.cd,we may infer tilatitwould become 
rednood in fiize in the IIdultdescendants of this animal, but would 
n:tainnearly its original st.andfln\ ofdevelopmcnt in the embryo. 

'J'hl'Te remains, however, this difficulty. After an organ has 
ccAAed bcin~ used,and hfl.lJ become in COllscqllcnce much Tc<lucOO, 
j'Qwcan it be still furthtr reduced in size until thoruercst veatige 
igll'ft; and how can it be finally quitcoblitemtcd? It is scarcely 

!b::a~h~~ d~~: :~ ~~n~~rl~t1u:c~~!nf;! ru~~: e!~~ti~~:~ 

~~~;~~j€f:i~~!2~~~tW~~E~~~i~~~f,~:ii~ 
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is the existence in the Barne community of two (lr three defined 
eMtes of workers or sterile female nnts; but I ho.ve attemptod 
til ~lltl\\'llUW those difficl1lties cnn be mnllU'r(!(l. 

With ro~pect to tho nlmost lIniversal st.crility (If species when 
first cro~, which forms so remnrkabltl a contrast with the alm()6t 
nnll'oM! fertilityof\'arietit"Swhencl'OfSSCd, 1 must refer the reader 
to tlw rec3pitulation (If the facts given at the end of the ninth 
chapter, which 800m to me conclusi\'ely to show that this sterility 
i~ 110 more a special endowment than is tho incapacity of two 
di~tinct kinds of trcell to be ~mftcd to<~ether; but thnt it is 
incid~uta! on differences confined to tile reproducti ve systemlt of 
the intercrossed species, 'Ve sec the truth of thilt conclusion in 
thovl\!:Itllifference in the re8ullSof cl'08llin~ the same two species 
redprocaliy,-that is,whcu one species is first used as thefathcr 
Rml then as the mother. Analo~ from the COllsidl'ratiOIl of 
dimorphic and trimorllhic plants clearly lends to the same con­
c1l1sion, for whon the forms arc illegitimately uniled, they yicltl 
few or no HeW, and their offspring are more or less storilo; and 
th~~ fom.s belong to the snme undoubtod spccieM, and differ from 
l'a.Ch other iu no respect exooptin their rcproductivt! orgaus and 
fUllction!!. 

Although the fertility orvarietics when intcrorosscdalldofthcir 
mOIl',.(rel off .. pring liM been IISSCrted by 80 Illany aluhors to be 
univenl.'li,thiscnnnotbecoll8iderooasquiteoorrectaftcrthefacts 
(.,';I'en Oil tho hi!!h authority of Gartner nnd KUlrcuter. Most of 
tho \'llricties which hnve been experimented on hrwe been pro­
ducal underdomesticatioll; lind as domestication (I do not meRn 
lnercoonfinement)alm06tcertainly len,lstoeliminntethatswrility 
wldch,ju.ig:ing:fromanal<Y'''y,wouldhaveaffccted theparent-s]locies 
if intl·rt'rotc.~, we ou~ht not to expect tlmt domestication would 
likewibO induce .. terilityin their modifioddcsccndants when cl'08SCd. 
'nis elimination of sterility apl'Arontly follows from the 
cau>IC which allows O\tr domo~tic animals to breed froely 
divcrsified cirenffibt3nccs; And this again npparentlyfollowH 
their havin~ bet!n ~mJunlly I\CCmltomcd to frequent changes 
tueir C4Jllditions of life. 

A u'lUuloand parn\lelscriesorr.'\cts seems to throw much Iig~1. 

, ~~~:'~i~~~ter~~tYt:! :11:i:~:I:'I:~:r:~t ~~~a:~ ~~ ~~::v:Y~~~ 
lii;::htchall!!esinthcconditiu(Jsoflifogivevif!;oUrAndfcrtilityto all 
~rgal\ic beings. Wo know nlso that 0. crQt<s bt:tw,CC~l tllO di~ti~lct 
mr\widuals of tho snllle variety, and betwccn dlstlllct vanetles, 
iIlCrc.&:ic4thenumllcroftbeirolli;priug,au!lcertaiulygi\·cstothcU\ 
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older specics,why is not overygoologicnl formation cllnrged with 
lIuch links? Why docs not o\'ory collection of fOl'~il remains 
afford plain e"i(\ence of tho f!TRdation and mutMionoftllef .. mus 
()flife? AltholL!,!:h geolO<Jical resenrch has undoubtedly revealed 
the former existence of many links, briu!.':in~ numerous forms 
of life much closer together, it does not yield the infinitely many 
fine gradations betwC(!u ]last and present species reqnired on the 
theory; aud this is the most obl'ious of the many objcctions which 
may be urged a:.:ainst it. Wby,a:.:ain, do whole group!! ofallieJ 
speciesappear,tliollgh this appcaranco is often fal:>e,tohavocome 
in suddenly ou the successive goolo.!ical sta;l;cs? Although wo 
now kllOw that oT),'llnic beiugs appeared on thil> globe,at a period 
incalculably remote,lon)!: heforo the lowest bed of tho Cambrian 
system Wag deposited, why do we not find beneath Ihis !\ystcm 
~reat llileaof stmta stored with the T'Cmninsof the progcnitors of 
the Cambrian fossils? For on tho theory, such stmta must 8Ome­
where have been deposited at these ancient and utterly unknown 
cpochsofthe world's history. 

1 can au.swer these questions and objections only on the sup­
position that tho goological reoord is far more imperfed thnn most 
geologists belicve. 'rhe number of specimens in alt our museums 
is absolutclyas nothing compared with the countless ~enemlions 
uf countless species which have certainly existed. 'rhe I",rent­
form of any two or more spccie9would Ilot be in nU itschamcters 
directlyiul.crmediatebctweenitsmodifil'<l.olTlillring,anymoretban 
tho rock-pigeon is dircctlyintcrmooiate in crop and t."illx!tween 
itsdesocndants, the pouter and fantail pi!,!:eons. Weshouldnotbo 
ablo to recognise a species 8S the parent of another and modified 
species, if we were to examine the two c\"er 80 closely, ullle;/! we 
posscssOO most of the illtcrmediate links; and owing to the imper­
fection of the geulogiC41 record, we hanl no just right to expect 
to find flO many lillks, Jf two or thrce, or even morelinkingfomls 
were discovered, they would simply be mnked by many nuturalist.:s 
Wi 80 Illany new species, Illorc l'81'CCially if found in ~liff{'rent ~oo­

logical sub-stages, let thcirdiffercncOil boever 80 slight. Nunu'ruus 
cxilltingdoubtful formsoould be IlIUlletl which are I'roooblYYRrie­
tics; butwhowillprckild that in futurellgt1l bOmany fO&>il links 
will be dillCOycrOO, that natumli~ts will be able to uccide whether 
or not these doubtful forms ought to be ealll-d varieties? Onlya 
smaU portion of the world lias been !!:culogically explored, Only 
or}!anicboingsofccrtairl c1a.s:;es can be preservc<1 in a fo~il con­
dition, at least ill any j!l'Cat number. :Many species when once 
formed never uudergo any furtuer chango but 1.M.:comc extinct 
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f~~~~~~~~fl;~~~~~f2:~~Jig;!:t~~2~j~~ 
:=r::~~ :I~~::~le I)!?~~~, ~;l~ ~~:e~IIl::~ :t~a~~iO~UI~Il::~~ 
nature is 0. strictly limited qUillllity. Man, though nctin~ on 
c-'twrnnl chamcwrs nlollc and often cal'riciously, call produce within 
ushort period a great result by atlding up nlero illilividualdilTeren<. .... ' 
in his domestic productions; and ovcry one admitlilhat IIPCCiCll 
Ilrcscnf, intlividual diiT~l\'nces. liut, oc'SidcK ~uch diiTer(,IlCCll, aU 
lUitumlblS admit that natuml "arieties C.J:iH, which are ooll,id(·Teo.l 
suflicielltly distinct to be worthy of record iUlly!>tcmatic works. 
1\0 oue hu drawll allyclmr di:!litoetioll bttWC('1l indi\·idlJaldilTcr. 
encc:sandlllight,"arieties;orbctwoon m<.ore plainly markoo \"arictiea 
lind sub--sfX'Cics, and species. 011 !!1Cpamtc contincllts, and on 
diffcrcntparts of the same oontinentwhcn di\"itleJ by barriers of 
(Lny kind,andolloutlying isJanlis, what a lIIultitudeof fonns exist, 
which some experienced natumlibts mnk as YllI"itJtie8, othtrs as 
g:oogmphical faces or su\)..spccil.'8, aud othcrg as di~tillct, though 
cllltitllyaUit'dspccil:s! 

Jr then,animals and pia.ntsdovary,iet it be ever 80 slightly or 
slowly, why should not'"ariatioos or individual differences, which 
are ill any wily beneficial, be ptefJCtI·oo ~Ild accUIllUlated throu~h 
llaturaJscil'(:tion,or the survival of the fiul'St? 11 man call by 
pa.tience select-vllriations useful to him,wlly,untler chatlJ.(iuj! and 
complex conditions of life, should not \'arintiOIlB useful to lIatllre'~ 
b\'illg Ilrucluctlloften arise,and be prtb£:rYl'<iorbCll'(:ted? Whllt 

:~~~i~~:n~ ~I~! ~~h~~~8~~I~'~~'1I~:IIII:g8~r~~::~e~o:~da~J~b~tl~d:ri~t~~ 
fi::~U:'~~l;;~~~gir~I~~o~\~ a~l~dl:;!I~:;~n)~I~~~~!g !:I~(~~ll:~ 
~~~I:n~~\:r~~x :l;~!~::r O~~~I:. t1:~~I:!:;rto o~ail~I~~;~~~~IJ:~ 
;1~~ll:::b~~fr~\T~;~·ea~~n:~,=%~~UI~~~, I~t f:l~u: I t:~l~; 
spccilllfucUlnooa/b'lllllenuillfn\,ourofthctheory. 
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one country, althou~h 011 tho ordinary ,'iew 8Uppo!'Cd to bal'O beel1 
Cft'ntoo alld specially adaptL'<I for that country, bein,!!; benten all~l 

:,~~r:::.to:s:J:.°r~~~~I::~ 1~;;0z~:;:~~;;:~~:;:~~:~~:o~,~;: 
hll!lll'lu eye; or if IJOme of them be abhorrent to our ideas of 
fitne!'S. We need notman'el at the ~ting or tho bee,whenused 
Ic:ainst. an eneI11~',caI18ing the bee's own death; at drones beill~ 
I'roUuced. in such great numbers for one sin~leact,and beingtheu 
I!!au;,:ht(>roo by thei r sterile sisters; at the Mtonishing wll.lJte ()f 
pollen byourfir.troos;atthe instinctivchatrcd()fthequeen_bee 
fllrherownfertile daughters; at ichneumonidru fee<lingwithi ll tIle 
livin~ bodies of cateqli!lllrsj or at othcr stich CR..'<es. 'rhe wondcr 
inileedis,onthethooryofna.tumlselection,thll.tmorecaseaoftho 
Vo'llntorabsohlteperfcctionhavcllotbeendetectcd. 

'l'ho complex and little known laws go,'enling the production 
of varieties are the StullC,1UI far lUI we can judge, with the laws 
which hal'e governed the production of distinct species. l nboth 
ctlSCS physical conditions seem to have produced some dirf'Ct 
Rnd definite effect, but. how much we cannot say. 'l'hus,when 
\'o.rieties enter auy new Btatiou,thf'yoccnsionally assume some of 
theeharacters propt'r to the Bpecics of that statiou. With both 
"lIridies and ~pecies, usc and distifIC seem to haye produced a 
ool1~id('ro.ble ell'ect; for it is impossible to resist this conclusion 
when W6 look, for in~tancc, at tho l o:!,~cr-hcaded duck, whieh has 
wings incapable of Ilight,in nearlytiJo same condition lUI in tIle 
dOIlU.'sticduck;orwhellwe look at the burrowing tucu-tncu,whic h 
isocc&sionallyblind,andthcnatccrtaill molf>fJ,which nre habitually 
blind and havo their eyes covered with skin; or when we look 
!It the blind animals inhabiting the dark CAves of .AmeriCA and 
Europe. With varietiessnd species, correlated I'ariation seems to 
llal'e ]llayed an important p.'lrt,so thatwhell OliO part 11l'UI bef.'n 
modified other parlshave been neces&Lrily modified. With both 
"nrieties and species, roversions to long-lo~t characters occasionally 
OCCur. Howincxplicablooll the Ihoory ofcrClllion is theocca.siollnl 
appoaranoe of stripes ()n theshonld('rs and legs of the scyerai specics 
of the horae-genus alldof theirbybrids! Jlowsimply is this fact 
cxplainedifwebelievo that thcscspeciesarenlldescended f!'(lmn 
atrired progenitor, ill thc same manner as tho severnl domestic 
b~ofthopigeonarcdcscelldedfromthoblueandbam.odrock­
Jtlgoont 

On the ordinary view oreaeh species having been indepc~dcntly 
crt'ntcJ, why should specific characters, or those by wblch tho 
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i~:t.~{~}~2~:f~~~~I~~;~~~~ 
If 8pociell are only well-marked "nricties,of which the characters 
have becomo ill a highdegroo pcrmanent,wccanulldersta11l1 this 
fact; for theyl.lIwe.alrea.d~v!lricd since theybraiched off from 1\ 

common progellltormcertalllehnraetera, bywhieh theylmvecoffiQ 
to be spci:ificaLly distinct from each other; therefore tlleee samQ 
chamcterswoulnbemorelikelyagnintovarythautllegeueriecllfl_ 
mcters which hal'o been inberite(t without ehanp;e for all imrnellM(l 
period. It is inexplicable on the theory of creation why a part. 
developed in a very unusual mann!'r in oue ~peciesalone nfn j,'<'llus, 
and therefore, as we may tUltumlly infer, ofgrcat importance to 

Ihnt specice,shou\cl be emiDCutlyliable tovariatioll; but,on our 
viow, this JX'rt has undergone,lIince tho Ilevemlspeeicsbmnebed otr 
from II common progenitor,an unusual amount of variability and 
modificntion,aud thereforewo might eXpci:t the purt gelll'milyto 
00 stiU variable. But a purt may bedevelopcd in the most III1U8t1al 
manner, like tho wing of a bRt,t1nd yet not bc more voriablo thnl\ 
any other !!tmcture,if the part be common to many 8ubtlrdinaw 
forms, thRtis, ifithasbeen inberitf'd for a very long period; for in 

~!~~~I~~se:~:~~~I. bave been rendered constant by long-eoutinueil 

Glancin;,( at instincts, mnn-el1ou8 I\S somo an-, they offer no 
greater difficulty than do corporeal stmetures on the theory of tho 
natural selection of 8uC<X!Sllive, slight, but profitable modifielltion~. 
'Veel\n thns understandwhynnturo moves by graduated stept! ill 
endowing clifferent animals of the samo c1nss with their ICveTRI 
instincts. I hl\\'e atkmptl.:d to show how m\lch light the principlu 
ofgmdntion throws on tho admirable architectural powers of the 
hive-bee. IIabit no doubt often. COllles into piny in modifying 
inl!tincts; but it ccrt.'\inly is not iudil!pensable, as we see in tho 
ce36ofneuterinsects,wbicb leave no progeny to inberit theeffect& 

r.:~s~~;~~r':~~:::;"~;i~~::i~~;~,~;:~~S; 

!2~~~~~~~~~!;F:~~~~~i~~?h;1t~~~:~~{~ 
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.t .... me in.:itiucts being not perfect and liable to mistakcs, and at 

m~~)~::~~:: ::~n!.;~~::a~~:a~:dto ~~~:;~ent varieties, we can 
at ooce aee why their crossed offepring should follow the samo 
complex laws in their degTOO8 and kinds of resemblance to dH.ir 

~~~:-a-;li~~ :!~~g ~:~~a~n~: ~~~\;~:~ 7ff:;::~~e~~~: 
led;;OOI'arieties. 'l'hissimilarity would bea,strangefad,ifllpt'cies 
bad been independently created and varieties had been produeed 
through secondary laws. 

If we admit that the geological rccord is imperfect to an extreme 
degree, then the facts., which the rocorddocagive, stron~ly lSu)Jport 
the theory of d(!ljCtnt with modification. New species have como 
on the stagclSlowly and at successive intervals; andtbeamoullL of 
ChallgC, after cqual illtcrvals of time, is widely differellt indifferent 
groups. '1'he extinction of species and ofwbole groups of specie 1<, 

which has IJiayed 80 conspicuous II. part in the history of the 
organic world, almost inevitably follows from the principle of 
naturalscloction; for old forms are supplnnted by new and im· 
prol'ed funns. Neither single species nor groups of species re­
appcar when the chain of ordinary gellenuion is once broken. 'The 
gradual diffusion of dominant fonna, with the slow modification of 
their descendanls, causes the fonns of life, after long inwn'RI8 
of time, to appearM if they had changed simultaneollslythrou~h. 
out the world. 'Ihe fact of the fossil remains of each foollation 
btingin BOlne degree intermediate in character between the fOl!$ils 
in the formations above and below,is simply explained by theIr 
intennediate poe:ition in the chain of descent. 1'he grand f~et 
that all extinct beings can be classed with all recent being:s, 
naturn.llyfo!lows from the living and the extinct being the off· 
Bprill:LOfcommon parents. As species hll.ve generallydivcrgcd in 
character during their long course of descent Rndmodificatioll, we 
can understand why it is that the more anci",nt fonns, or l'Arly 
~nitorsofeachgrollp,90oftenoccupyaJXl6itionin90l1le 
degree iutennediate between existing groups. Heoellt fonD8 are 
general1~ looked upon as being, on the whole, higher in the sc:I,le 
oforgantsaiion than ancient forms; and they must be higher,ln 
liOfaras the later and more improvod fomlS haveconqueredlhe 
olderandl('ssimprol'ed forms in the struggle for life; theyhavo 

:;~ct;:~i:~:;:;,1~; ;::~'~:~rt:~~~:~~:::1i:~~::~:3S:: 
Ilwllie conditions of life; it is likewise compatible ;'l~h aom~ 
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'l'be similar framework of bones in the hand of a man, winj:( of 
a oo.t, fin of tbc jXlrpoise, and Jegoftbe horse,-thcl!llmcnnmber 
ofvertcbrreformingtllCnookofthcgiralfcnndofthcclcphnnt,_ 
and innumerable other such facts, at OIlCO cxplnill themselves on 
the thoory of descent with slow and slight I!uccessh'o modifica­
tions. 'fhe similarity of pnttcm in the wing and in the leg of 
a bat, though used for sucb different pUTpoae,-in thejaw81lnd 
legs of a crab,-in the petals., BUrnem, and pistils of a flower 
is likewise, to 1\ largo extent, intelli~ible on tJl(~ "iew of the 
gradual modification of pnrts?T organs, wllich were aborigiru\lly 
alike in an early progenitor III each of thCfl(l CiIl.8SCB. On the 
principle of successivc variations not always supervening at an 
earlyage,andbcinginhcritOOatacoTl'<!spondingnotearly 
period of life, we clearly see why the embryos of mammal", 
binls, reptiles, and fisbes should be 80 closely similar, and flO 

unlike the adult forms. We may cease marvelling at the em­
bryo of an air-breathing mammal or bird havin!?: branchial slit. 
and arteries running in loops, like those of 1\ fish which hM to 
b reathe the air dissolved in water by the aid of well-developcd 
brnnchire. 

Disuse. aided sometimes by natuml 8elootion, will onen ha"e 
reduced orgaru when rendered useless under changed habits or 
conditions of life; and we can understand on this view theml'aning 
of rudiment."ry organs. But disuse and selection wi\lgenemUyact 
on caeh creature, when it. has come to maturity and has to playitll 
full PAtt in the struggle for existence, and will thus luwc little 
power on an organ during earlyiife; hence the organ will n(ot be 
reduced or rendered rudimentary at this early age. 'l'he calf,for 
instance, has inherited teeth, which never cut thron~h thegumso{ 
the uppcr jaw, from an early Jlrogcnitor having wcll-de\'e\oped 
teeth; and we may believe, that the teeth in the mature snimal 
wcrc fonne rlyrcduccd by disusc, owing to the tongue ami palate, 
or lips, havin~ become excellently fitted tllroUgh natural sele<:lion 
to browse without their aid; whereas in the ca.lf,the teeth have 
been l(·ftunaffectcd,andon theprineipleof inheritancentcoJ'oo 
re~pon(1ing n~C8 havo been inherited from a remote period to 

f~i~¥~~~:t~:;if~:~~~~~~~~~;~~~;i:;~~:~~~ 
:£'~f~~£ii~£~':~~~::!':~~~~~;~;:!;;o~,:¥n: 
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br~'ological and homologous structures, but we are too blind to 
uuderstaudhermeaning. 
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f:s~0~~~~;~~:~~~::i~~%:~Jl:~;j~~!;~I~ 
"do\'C!\opmcntintoothernndnecMul fonna,8sto bclieve that 110 

:: =S~~~r nH~r8~~\:B~~ of creation to supply the voids cl\uStod by the 

Why, it may 00 asked,until roccntiy did nearly all themOllt 
eminent living naturalists and gooI0',.:i~t8 di~bclicY6 in tlle muta. 
bility of species. It cannot be as.;ertcd that organic bein!!!! in a 
state of nature are subject to novnrintionj itCrulnol be proved 
thnt the amount of variation in theoounsoof long a~esis a limit«l. 
quantity; uoclear distinction hns been,or can be,drawn betw('en 
8pc<liesand well-marked varieties. It canllOt. be maintained that 
species when intercrossed nro invnriably sterile,and varieties in­
variablyfcrtilcj or that stuility is a spccinl endowmcntalld ~ib'll 
ofcrcn.tion. 'l'hc belief that species wcro immut.'\ble productions 
WI\8 almost unavoidable as long as the history of the worJd WI\S 
thought to be of short duration; and nowthatwo havo acquir<-'<i 
aomoi(leaoftbe Japse of timc, we arc too apt to assume,witbout 
proof,tlmt the geological record il80 perfect that it would hlwe 
afforded uspl'lin evidence or the mUlationofspeeies,iftheyhaJ 
uudcrgonoUlutation. 

But tbo cbicf cause of our natural unwillingness to admit that 
one spccics has given birth to other and distinct species, is that we 
are always slow in admitting great changes of which we do not see 
tllCstep8. 'l'hodifficultyis the sarneas that felt by so many goo­
logist..s, when Lycll first insistOO that long liucsof inland cliffs ha(\ 
been formed, and great valleys excavated, by the agencies which 
we see stili at work. 'l'he mimi cnnnot possibly grasp the full 
menningofthetennofevenamillklllymt8; itcannotaJd up and 
perceive the full cffcds of many slight variations, accumulated 
during an IIlmost infinite nnmbcrof(!:cllcratioIlB. 

Althou~hlllmfullyconvincedofthetrutboftheviewl!givenin 
this volume under the form of an al'stract, I by no mCllns eX!'l(d 
to convinooexperienced naturali~1.$ whose minds are s10ckcd with 
a multitude of facts atlviowcd,during a long courso ofyflU'S, from 
a point of view dircctly oPJlOl'ite tominc. ltis 800lUIytohiJo~llr 
iJ,lnorllllcollndcrsuchcxl'rcssionli RS tho "plan ofcrention," "umty 

:1t';!.;i~~~ ~t:~:~~;,~~~:~~:~!:;~~~oE~~~~;:£!::;::,~~ 
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to be capable ofde6nilion j and ifde6nable, \\llCtherthediff~",nra 
be 8ufficiently impOflant to deserve a specific name. This In\t('r 
point will become a far morc essential cl)n~idemtion limn it is nt 

:~r~:~t~le~~Ji~;r~~I~:~~;:e~~~~~'n~~;~ecl~~:;; !:'~l~I;~~~ 
Daturailsts8Ssufficienttomu;ebothfonnstotliernukofsperil'l1. 
He~fter we sball he compelled to 3!'knowlcdge that the only 

distinction betwccn species andweU-mflrked "arieties is, that Ille 
latter are known, or believed,to beconnectoo at the presentdayl,y 
intermediate gradations, whereas species were fonnerly thus oon. 
nectad, Hellcc,without.rejectingtlle consideration of the prCSl'nt 
cxistenccof intermediate gradations between nny two forms, we shall 
be led to weigh more carefully and to "nine bigher tbe nclunl 
amountofdifferenoobetwecn them. ltisquiteJlO!'~iblethatf{>nlll 
now generally acknowledged to bemercly varieties may hen'ahcr 
be thought worthy of specific namCSj and in this case scientific Bl,li 

C(,mmon language,vill come into accordance. In short,we shnll 
have to treat spociu in the same manllCfl18th06e naturn1i~ts trmt 
genera, who admit that ~ellera arc merely nrtificial cOlllbillatioliS 
made for convenience, 'rhis may not bc a cheering llI'OllIll'Ctj but 
we shaU a.t least be freed from tbevnin search for the undillCo\'cr(:J. 
and undisooverable C8SCnce of the tenn Brccies. 

The other and more generaldepartmtDt.B of natuml bist.ory will 
risegrcatly in ink'l'mIt, The k'nns used by naturalists, of affinit~" 

relationship, community oftype,JXlternily, morpho\op:y, arlapth"e 
chnrack'rs, rudimentary and aborted organ~, &c., will cease to he 
metaphorical, and will have a plain signification, When we 110 

ionger look a.t an organic being as a s."\Vage looks at a ship,:18 IIOme· 
thing wholly beyond his comprehension; when we regard e"ery 
produclion of nature as one whicb has bad a long history; wlll'n we 
contemplate every complex stnlcture and instinct as the summing 
upofmanycontri"anoes,each useful tottle posscssor,inthcsame 
way as any great mechanical invention is the summing UI) of the 
llloour,theexpcriencc,therea.son,andcven the blund{'rsofmlffic­
rous workmen; when we thus view each organic being, how far 
more interestin~,-l speak from expcricnce,-does tbe study of 
nntural history bcoomcl 

th:~:: a~'t l::~; ::r~~::,n O:e~:I~~?:~:~:!~e~:~::'u:: 
anddisll.se,onthedircctflctionofexternaloonditions,alldsoforth 
'1'he study of domestic produ~tions will ri~ immensely in "a1ue. " A 
ncw vnriety raised by man will be II- more Important and int~rcRhng 
SUbjl'Ct for study tban Olle more 8peclCS added to the iufillltudeof 

Darwin Online: By permission of the Trustees of the Natural History Museum 
(LoQ@n)~. ______ ~ 



r"_"_o'_"o ____ Co_"c_'u_si_o,,_o ____ 427 

alre:u1Yl'('C(,rdCtI species.. Our cla!<sificntiooswillcometobc,asfar 
IlItb€ycan besomadc.~cn('alogie8; aud will then truly give wbat 
maybe callC'd the plan of creation. 'rho rilles for classifying will 
no doubt become simpler when wo have II definite object in vicw. 
We p;lSSC88 110 pedigrces or annorinl bearings; and we have to dis­
coveraud trace the mnnydh'erging lines ofdcsccnt in Qnrnlltllral 
geoealogies, by characters of any kind which have long been in­
herited. nudimcntary organs will speak infaltibly with respect to 
thenatuTCOflong-i08tstructul'Cs. :)pccicsl\odgroupsofspecies 
which arecnlled abcrrnnt, n.ndwhicli mayf:l.llcifu1!y be callod Hving 
r"dis, will aid us in forming II pictUre of the ancient forms of life. 
Embryology will often reveal to us the structure, in some degree 
obecured,oftheprototypesofcachi/:l'Catciass. 

When we can feel MSUred that all the individuals of the same 
8pecics, and aH the closclyallioo spc<:ics of most genera, have within 
a not very remote period descended from ono parent, and ha\'e 
mi~ted from some ono birth-place; and when we bctt(!r know 
theruallymealls of migmtion, then, by the light wllich geology 
now throws, and will continue to throw, on former changes of 
climate and of thelevcl of the land,wo shall surely be enabled to 
tnu:einau admirable manncrthe formcrmigrntionsof thoinhabi­
tants of the whole world, Even at present, by comparing the 
diffo!'encesbetwecntlleinhabitauts of thcse30ntheopp08iwsides 
ofaoontinent,andthennturoofthevariou8inhabitantsonthat 
oontinent in relation to tbeir apparent mean.s ofimmigration,80me 
light can be thrown on ancientgoogmllhy, 

The noble science of Geology loscs glory from the extreme 
imperfection of tho reoord, 'l'hecrust of thc carth with ill em­
bedded remains must not be looked at as a well-filled museum, but 
Mapooroo\lectionmadeathazardandatrareintcrvals.. 'I'heaccu­
Ululation of each great fossiliferous formation will be rooognisedns 
having depended on an unusual concurrence of favourable circum­
stances, and the blank inkrvals between tho Bucccssive8tagcs 1\8 

havingbecn of vast duration, But we Bhall be nble to gauge with 
lOme seenrit.y the duration of thcse inte"al8 by a compari80n of 

:;:=ii~~ :dc:~I:l=i:~ o~~~~I~f~~:·ml~~n::S: ::af~~~~ 
tions,which do not include many identical speciel!, bythegcneral 
lUCcessionof the fonna of life, As speciC!S are produced and ex­
terminated byslowlyncting aud still existing causes,and not by 

:I~:~~~~s ~:.::! c;:a~:~1 ~v:~! ~8 t:~m:o:\:q:~d:~~f ::1 a~~~:: 
and perhaps suddenly altered physical conditions, namely, the 
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~':::gd!~:I!~ofthebodyfiah-like,tbeskinnaked,andOnlythefore­

ClLEwsu .. -An order of Reptiles including the Turtles, Tortoiees, kc. 
CIRRlI'~oES.-An order of Crusta~a\l' including the Barnacles and Acorn_ 

~:~ll~he~h%:i~o;:U~I::;:~I:i!.~;~ O~t7:cu[~t~:r ~h~~t:~re~~! ~~~:::; 
!!I:~\l:r.~!tl :~I~:o,,:~ ao/~II~;ra~D!ie~,:!r t:li:r ;~c~n:~Je:Yt: 
~~~~lIIIue to a bunch of curled, jointed tentllclea, which I'eI)lUent the 

Coocus.-The genus of in!\(!ch including the Cochineal. In th~!Ie the male 
:~k: :~.te, winged fly, (ond the female generally a motionle .... berry-

Coooos.-A<:Ue1L'!\lIIl\yohilkymattriaI.inv.·hichin!IeCbaN!frequently 
eunlOJled during the lleconu or re-ting-fitage (I)Upa) of their uistence. 
The term "co<:oon-sllIge" is here Ulied lIIIequil'lIlent to "pupil-stage." 

:L~:;tE~~~rEo~:;:~:;D,~2~:£~~: b:~n:h:o::~~:f::~ 
fintlJairof wings1J)or(! or leu horny, forming .heaths for theseeond 
L:~~. and usually meeting in a .traight line down the middle of the 

CoLUxs.-Apeculiarorgan in thefiowenofOrehid.,inv.'hich the Jtamens, 

Co:!;;!~T~do~t~a!~~~: re::::t~~::n~)i:reW~:;~~he inflo~nce 
Con$i5U ofnumeroWi 5mall flo\\'l'l'1I (floreu) brought together into a 
deuse head, the blue of which b enclosed bya common envelope. 

Cos~X:~;:~;::ee ~::~~t~~d~.:; ~;;~h water. 
Cosm.l)Xt:R.ATE.-A rock made up Offragmentt of rock or pebbles, 

eemenled together by IIOme other rnaterial. 
CoROU,A.-The ~cond cnnlope of II. flower, luually composed of coloured, 

leaf-likeorgal!5 (petab),which may be united by their edge. either in 
the ba.t.al part or throughout 

CoR:~~A:~~~:;:The normal coiucidence of one phenomenon, character, &c., 

CoR;~~~~h~u:oc!e;f8t~f;':~ ~~p7~1;~~ ~:io::~il:~~~g50f:~o V:: ~~~f; 
ouaiel'el with the ul'peroue.<. 

CoT"'LEOOss.-Thefi"'tor~-lean.ofl)lanta. 
CaL1lTACt;ASII.-Aclll5Iofllrticu!ated lIuima!s,hlll-ingthe $kin of the body 

f;:::r~:~ ~;rl~::n~e~f ~:l7!~ne(~~U~,~~(~e~~i,O:~~:~~S~;i~~I:~~t:g' 

:~!~:i~::F ~:r~;~~j;l:t:~l~!~:r,;~t:~r~h:~:!~~~i;~? 
CUTA.Nt.oU8.-Oforbelougiugtothe~kin 

DEOltAOATlos._Thewea.ringd()l'\·uofJaud by tbe actioll of the sea or of 
meteoricagellciet. 
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I'lr~IJ'O,lTJO~.-The wearing away of tho ,u rfaco of the Innd by watcr. 

Ih;\~;I~~ ~~T&~d:~o~~~matillD.-A aeri~ of Pal.:ozoic rocks, including 

DIC(JTYIXOOSg OR DWCtTYI.l:OOSOC8 PLA .... 1'8.-A c1 .... ofplanu character-

:he' :rkh:::~~::~I~~a(~~~n~~: !~~~~~i)~nOJ ~;~h:O;:ti=j~:: 
:o:;i;l:;:i:r ~~.:.he leal·os. The paru of the Howen are geuerally in 

DIF:~~:h'7::T~~~~-;-ro;~1.~I~r;r~i:':.e o:':~~:!~!:~~~t:'~ part. or organ. 

DUIORl'lIlc.-III\.I'ing two di~linct forDl$.-Dimorl)hi6m i, the condition of 
theappeftranceofthefllmelpeciesuuder lwodi8.$imilarform8. 

DI<J!;Clocs.-Ha.·iugtheorgalUlofthelOxelupondiitinctindiyiduait. 
Dlvl!rr&._AI)('('uliarformofGreenstone. 
DCmg,u .. -Oforbelongingtotheback. 

[OE~TAT,l._ApeculiarorderofQuadru]leds.characterised bytheabllence 
offtt ]n.;t the middle inci!lOr (froot) teeth in both jaw •. (Ezampkl, 
the Sloth~ anti AnnadillOi.) 

f.l.\'TR.~.-The h:mlened fore_wings of Beetles, serving as sheath, fo r tha 
memhrnnoulhintl-wing3, which constitute lhe true organs of flight. 

r.:,(Il:;~b:'"The young animal uodergoiog del'elopmentwithin the egg or 

f.lIIBR\·Oi.OOy.-The ,tudy oftha development of the emhryo. 
r.-';DElIIIC.-l'oculiartollgivenlocality. 
ESTO)1081'IIM'A.-A division of the c11\8.11 CrustaCl!ll, havill~ all the 109· 

Eet~]~:~l~,::; th:u;~r trii~~~t~l;~sfi:~tb:li': tOT~e~ f~~ ;::;!Ilir; 
F.ocE~E._Thl'e:o.rliClltorthethl'e4!diviBiollAortheTertiaryepochorgeolo­

gi~t,. I(".:k~ of this age COlltain a 8mnll proportion of .hella identical 
lI'ith ~ped(l3ll!)w living. 

EPIIICKEROCS IsqECIB.-huecu allied to the lIP,y-/ly. 

FAt~:~~~:r t~~li~!, :~ ~~~c:n~~~~ Ifvll~u~~~ill~n~b~ti~~e~ ;eo~~~ 
l>eriod 

~'[UDA~-The Cllt-ramily. 
FtlLu .. -Hal·iul: become wild from a stllte of cultivation or domestiCAtion . 

• 'I.o~~~::e~:~!:l~!ol:~i~~ ~~~~~ growing naturally in II country, or 

:~~~;:72;:;~:;~::'d;;::~~G::~~~~ ~~?;:£~,:::::: 

"O]I~:::~~~fil~jl~;~~~~i~~~:~}~:}~~~~~~~ 
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FOSSILTFF,noua-Containingf.-11s. 

F~~~:~~~~I~k~~~%t~~ !.~i~ttlr~~ !O:O:~~1 !;fn~~~~~:~!~ 
FRENUll (pI. FR£SA).-A small Imnd or fo}d of ,kin. 

J.'trn;~:~~is~·~::'i.:~~~, ~!~a:I:I~::nl;11:~' of which Mushrooms, 
FURCULA.-The(orkedboDefoTIlledbytheuDioDofthecol1ar~bonelinmany 

binls,luchas IheoommonIo'owl. 

GALLINACEOUS BmD8.-An order of Birds of which the common Fowl, 
Turkey,lInd PhellS3ot, are well-known eumples. 

GA.LLU8.-The genus of biNi! which includes the common Fowl. 
GA..~~:~:.-A 811'elliog or knot from which nerves are given off M from a 

GAN~:t ~~8~:,:~~~~s;::in~~ered with peculiar enamelled bony scale.. 

GERMINAL VEBICLE.-A miDute vegicle in the egg$ of animals, from whkh 
thedevelopmentoftheembyroproceeda. 

GLACIAL Pp.R1oD.-A period of great cold and of enormoUll utension or 
iCi!uponthe8Utfa~o(the earth. It is believed that glacial periods 
bavl!occurredrepeatedlyduringthege<Jlogicalbistoryofthetarth,bnt 

~:r\~~bei!w~!I:r:Ptu~i~e;:I!~j~~:e t~ at::!~~!i:li~:~h, when 

GLA . .'iD.-An organ wbieh 5(!cntes or separatell some peculiar product from 
the blood or sap or animalB or planu. 

GlhI'T15.-Theopeningoftbewindpipeintotheresopbagu50rgullet. 
GSEISS.-A rock approaching granite in eolnp<HIition, but more or leu 

Inminated, and really produced by the alteration of a sedimentary 
deposit after its consolidation. 

GnAU,ATOR.ES,-The w-c.aJled Wading_birds (Storks, Cranes, Snipes, &c.), 
which are generllllyfurnished with long legs, bare of feathen above 
the heel,and have no membrane. between the toes. 

GRA..'flTE,-A rock coru;isting e5sentially or crystals or felspar and mi~ in 
a mass or quartz. 
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El;!~2~~;~~:~~::1t~:f'ge~~f!~ft'~= p;~ ~~ ~;~f;~ t: 
HOllOl'n:ru..:-An order Of sub-order of Insecta having (like the Hemi-

;iE~:'n:o~:Il;'~:~r:~~~s~~h ti~!/o~ ~~;:g~~~~h:I~~ 
JI,{DItm.-Theoff~ilringof the union of two distinct spooies. 
IlYllJ,:SOPTEltA.-An orderof l8.ie<!t.s J>OSIIessinghiting jaws and U'lually 

four membranous wings in which there are a few ,"ciUll. Bees and 
WaspsarefamiliarexaIDllicsofthia gruup. 

HYPEUT"ItQPIlIED.-E¥cesth·elyde,·eloped. 

JC"SEUllOSII>",~-A family of Hymeooptel'OuS insecta, the members of 
which lay their eggs in the bodiea or eggs of other iO.'le<:ta. 

hfAoo._Theperfect(generallywioged)nproductivestateofaniO.'le<lt. 
ISD:~E:;-;o-;;:The ahorigiual animal or vegetable iuhabitauts of II. country 

ISPLOIl.ESCE!'1CE.-The mooe ofarrllngemcut of the fiowers of plaota. 1 
j:;PUIDRIA.-A cla.u of microscopic Animflicule!l, so called trom thei r 

havingoriginallybeenob:lervediniotusiuosofngelablematters. They 
consi.stofa gelatinous material enclosed iu a delieate membrn.oe, the 
whole or part of which i~ furnished with Ihort vibrating hairs (C311ed 
cilia), by means of which the animalcules Iwim through the water or 
con~ey the minute particles of their food to the orifice otthe month . • 

I:;srerlvoRous.- FeedingoIl. IO.'leeb. 
INVERTEBRATA, or I 'V~:RTEBR"'TE ANnULS.-ThIMe 30iIMb which do not 

IIOlISe.U a oockbooe or spill&l column. 
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1.ITTOn,u .. -Inhabitingthe-..hore. 

LoE8'J.-A marly deposit of rec~nt (Poat.T~rtiary) date, which ~uI'iu a 
great part of the vallcy of the Rhine. 

lIA~-=r~.A~~;~":ba~~e~h~:~i:!:n&:.~ t!~:th~~~~~~hei~~.:!il~~ !~1 
Sand.hoppe:n. 

MA~:aAd::;I:ht~:i~hh~~~I=d ;';a~~i=dl~;~:~:~::!e1h:y ~~i~II~U~~:~ 
of lil'inll; young which are nonri"hed after birth by milk from the 
teats (M(WlI11«, Mpmm(lfY gt.:mds) of the moth~r. A siriking diderence 
iu embryollicdevelopmeut has led to the dh'i~ionof thi& cll\:;ll iutotwo 
grel.tgroups; in one of these, when the embryo has attained IIcertllin 
.talte,avllSCularcollllf'Ction,calledthe/il<lctfltu,iJ formedbetwl'\!uthe 
embryo and the mother; ill the other thi! i! wanting, and the young 
Are produced in a very incomplete state. The fOrnlH, illclu,liugthe 
greater part of thedru.a. are called PZ.l«Rtal""'fwlllll!; the laltcr, or 
AplauntalmammaJ" include tbe llalliupiai! IIDJ Mouotreme. (Omi. 
thor-hyncJnu). 

M,l.loIl1IF.:nous.-Having mamma! or teau (see liAllllALIA). 
MASDIBLES, ill In8ecta._The first or uppermost pair of ja1n, which lire 

generally soliJ, horny, biting organ~. In Binl~ the term i~ IIpplied to 
both jaws with their horny 00\'erillg5, III Qlladrllped5 the malldible 
is properly the lower jaw. 

lIMI8t:J'IAUI.-An order of Mammalia in which the young art! borll in a 
"ery inoomplete~18te ofde\'eiopmellt,ao,\ ellrrieJ by the mother,"'hile 
sucking, in a \'entml I)(\ueh (maIliUI,jum), lueh as the KangarOO&, 
O~ums, &e, (let M,l.X)I,l.Ll,l.). 

M,I.;~~I:7/s::::~j:i:~ea=°:U~n~~h~t!,~tbil::!lt:r'7~i~~:t~P~:de;~; 
called pa1Ili,orfedel'll. 

1I1~:U.slSlI,-TheoJlP{Mjiteofalbinism; 8nunduedel'eiopmentofoolourillg 
mllterial in the ~kin snd iuapptnJage¥. 

Mt."'UXORI'IIIC ROCK8._Sedimentary roeb which ba\'1! undergone .ltera. 
:~~,c!::~I~ii07. the action of beat, sub.Pquently to their dep08iti"n 

"OI~~~£~"~;i~~~~~;f~,~~~l:f!~€f~:~r~l~:Ei~ 
muuels, and ooekle., may sen'e lUI uample. of them. 

IIO:SOOOTYLEOO:Sil, or lIos000n'u:OOSOUS l'L,I."1'8.-Planu ill whieh the 
~ed sends upolllyllaingle seed.leaf(orCtJtylooon); eharaeterilledby 
the absence of cvn.eculive layer'll of woo.! ill the stem (enJI'!;eIloU,l 

f~;~t:2' t~~ ~~:':~II.~?!gt;~:;'~y ~:~!u~:~el:l7r 8:~!:~t, (E~};:j;:': 
Grru;su, Lilies, Orchid~, Palms, &c.) 

lIoIUINt:s.-'l'ht aceuUlulatioWl of fragm~nll of rock brought dOWIi by 
glaciers. 

lIulU'llOI.OQY._TheJ&1I'oCformoritructureiuJcpeIlJentoffundi"n. 
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N~£..''"T.--Commeneing development. 
NATATOllv.-Aolal)ledforlhe!)urposeofawimming. 
NACI'Llt.'IH'OlIlI.-Theearliesthlagein the ole\'elopmentof many CrustaC*a, 

~~i~:~~:!li{i:::S~~~:ol~~:!~;:r:n~:i~~lv~~~l~~;::t~:~; 
Cyciul',wude&<:ribedasadistinctgennl ullderthenameofN(l.uplilU. 

X&~:::~ .... -The arrangement of the \'eillll or nervure. io the winp ot 

NUTt:'M.-lmperfcctly ~eveloped femal et: of certain fIOCial insecb (such .. 

~::ceat~V=~I:~~~ed':~':8.all the labour. of the community. 

Nl('TlTAT1SO Ah:,\IlJRASE.-A 5('mi-ttllluparent membrane, which c.n be 
drawn acrOA the eye in Birds lind Reptiles, either to moderate the 
elfectsofaitrongligbtortolweepparticlet:ofdlUt,&<:.,fromthesur_ 
fllC4! of the eye. 

OcELLl._Theaimpleeyesorstemmatlloflnsecu.,usuanYlituated on the 
crown of the head betwecn the greatoompound eyes. 

<E8orllAOU8.-Thegullet 
OoLlTlc._Agreat&l!ries ofseeondllryrockt,1O ClIlledfromthetutureof 

lOme of its memhl!n, which appear to be made up of a IllUII of Imall 
rg!J"fiA.c.lc.teOusbodies. 

Or&IlCl:l.Ux.-A c.lcareoUll plate employed by many 1I0llusea to d_ the 
aperture of their ,hell. The opucldar flaiNf of Cirripedes an those 
which doeetheapertureofthelhell. 

OIUllT.-Thfl bony owity {or the re«ptionoftheeye. 
ORGASISlI.-Anorganised hl!ing, whether I)lllnt or animal. 
OI\TIIOI!rt:nJolOU8._A term applied to those fruita of the Umbellirertie 

.... hiehha\'etheMeed.trllight. 
OacuusT._Form. or groups apparently inte\'1Tlediate between and eoll­

ncctingothcr group. are said to be oscuiant. 
O\'A._Egga. 

OVAo~~: o;rth~vft~:~r~:n~~:i~~ili!::~~::~r f:~p~:n:h~~ilb;r g::a~~ 
~Ile:e~~ r!~~h:r~::i~. of tbe ftower have fallen, it Wlually become. 

(h·IOEROl:8.-Egg-bearilig. 
O\'ULllI(of lllanu).-The&eeds in the earliet:teondition. 

P.C~~Di~~~~i;: t~:o[re;:a::~~~:~r:, ~i~~;:a:u~~:.thick skina, 
PALAX)7.()lc._Theoldestsystemoffouiliferou. roch. 
P.~~-c!:%:aappelldages to lOme of the organa of the mouth in Insecta 
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PJlilu.ruE&-The(eathers(orming the Upofthe wingofabini,a.ndin6 
serteduponthatprartwhichrepruentsthehandofml.n. 

Pf\.OC~:&s[;5.-PfOjecting portioI13 of bone.!l,UlIually for the att.a.c.hment of 
mUIICIea, ligament.., &a. 

PaoPOLIs.-A resinous material collected by the Hive·Bee. from the 
opeoingbudsofvariollstretl. 

Paaril.L"._EIceedingly\"ariable. 
l'nOTOZO.l...-The lowest great division of the Animal Kingdom. These 

animals Ilre composed of a gel&.tinoUI materi&.l, and ~how scarcely any 
trllCe of distinct orgl\l11l. The Infusoria., l"oraminif~ra., and Sponges, 
with $(>me other forrns, belong to this division. 

PUl'A(pIoPuP£).-Thesecond ,tllgeinthede\·elopment.ofanlneect,from 
which it emerges in the perfect (wioged) reproductive fonn. 10 m01it 
iOiltct.i thep1'pals/age is piWed in porfect repose. ThechrJJ!alu iathe 
pupal lllate of Buttedlies. 
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S£I)JU!."T8.-Tbe IraDlftNl! rin~ of which the body of an arlieub.le 

animal or Annelid isc:ompoo;ed. 
S£I'AI.&-The Iu.ves or segment.. of the c:alyx, or OutUDlOllt en1'elc>J'I' of 

::to:~~~ry flower. They are uaually gt't(!n. hut IIOlW!lim. brirhtiy 

SF.RIlATOIt~:s.-Teeth like thos~ of a aRW. 

St1iIIlu:._Not,upportedonastemor fooUitalk. 
SILURIAN S"ST.;)I._Avcryan.::ientby~temoffOMiJiferoUli rockabeloDging 

to the el\rtier part of th~ I'al:eotoic &eries. 
SI>£CIAt.lSATlOy.-Thesettingllpllrtofaparticuiarorganf"rtheperforfIl· 

auce of a particular function. 
SI'IYALCuonn.-The central portion of thenerl'ou'SyJtemintheVer te-

~b~ :~!C:i::::r~e:;~;al\h~h~1'3~:rl~~ro~g~h!h:a~::~r~h:/t~ 
body. 

STAJ.n;.'08.-The male organs offlo1\'Hing planll,ltauding in a circlewithi n 
the lletllk They UJually c:ontii~t of a filament and an Bnther, tbe 
anther being the essential part in which the pollen, or r~cuDo.Iating 

STE~I~~~~~;rh:~~AS~bone. 
STIOHA.-TheapiCliIportion of the pistllill floweriogplauts. 
SlWu l.~:s.--I:)mllllieflfy orgalUl Iliueed at the bue of the foohtalb of the 

lelll'csiumlluyplaots. 
STYLF,.-The middle portion of the perfect pistil, which rise.s lih. column 

SD~:~~~~;3~t~ts:::~::~et~:i~:.at ita lummit. 

SUCTOKIAI .. -Adllptedforlucking. 
SUTUK.lI(inthe,kull).-TheliuClofjunctionoftbeboDetlor",hicbthe 

.kulli.C(lmposed. 

T ... Rllu. (pI. TARBI).-The jointed feetorarticulateltlimals,llIchu IDlIf!cll. 
T£L.:.osTE.AS FlIlilux-Fishes of tIle kind familillr 10 us in the preseotday, 

hll'iugthe8keletonu"uallyeompletely08llitiedundthellCal\lllhorny. 
TESTACt: I.Aor TbSTACLEB.-Delicnle fiCllhy organl of prehension or touc h 

IlOIiI'eOolied by mauy of the iowcrllliimill •. 

n:R~;:~~~~Tohf't~~t~;e!:~I:~C:; :ftI:~~~:medil\teIY preceding the eotll' 

TRAClu:.A._The wiud.pipe or passage for theadmia.ion of air to the lung~. 
TRI~oA~~~~~~=fingered.or cumpoied of three movable partsattathl:ll 

TIULOUITJ?a._A peculiar groupof utinct Cru~tacellll.l, .somewhat ~mhling 
the Woodlice iu uternal form,lIud. like • .,me of them, capable of TI,lIiD~ 
themselves up into a ball. Th~ir remains.re found only in the l'l.la.~ 
loie rock., and mOiltabundautlyiu th(llo6ofSilurianage. 

TRuIOm>liIc._Pre5entingtbreedislinctform.s.. 

UXn.;LLIFt:lI-E._An orderofpluota in which the flowers, which «ontain 
fil'e rtamelll and a pistil with tw08tylu, are,upported upoufootstlllkJ 
which .prillg from the top of the !lowor Btcm "u,j 'I'reildout like the 

• wiresuf llu umbrella, 110 I\0Il to hrillgllil t hefloweMJ in theMfIle hl·ad 
(1I11!btl)uearlytotlte:lDJllele,·el. (l:.;.rufflplt',l'.nleyaudL'arrut.) 
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USGl'LATA..-l loofe<l quadrupe(b. 
Ul"ICt:LLt:LAH.--COLlsi.tingofalingiecell. 

~:=I%~;:.o~i~~~n!O!~·v-'" 
Vt:Rn;IIJUTA: or VERTEBRATE ANUIAIA_The highest division or the 

enim.d kingdom,.o called fro.m the pr_L1ce in m05t cases of .... back­
bone compoeed of numerous Joints orf:(rt86r11tJ,which coLlstitutee the 

ili:t:Il~~lt::r::~~!b~ ::r~u:ts !~:te:~le time lupports and protect.. 

"'nORIA-The cirdee or splrallinee in which the part. of planu are 

wo::r;na:~~;:~e:is of growth, 

ZORA-8TAGf:.-Theearlicstatllge In the development of many of the hig her 
Crustacea,.o calJetl from the Ilame of Zol" applied to th", young 
&nimals when they wer(l SUllpoMd to constituh a peeullargenus. 

ZOoIllIl.-ln many of the lower aoimais (Iuch as the Corals., MeduMi!, &c,) 
reproduction. tak .. place in. two ways, Qamely, by mearu of eggf .... pd 
by a prooeu of bu,ldlng with Dr without Hparatlon. from the l)IIrent o( 
the product of the latter, which is of'tep verydifferept from thAt of the 
egg. TheindivJduaJity of thG Ipecies is repr6>lt'nted hy the whole of 
the form produced between twosuual nlproductiolls; and these forma, 
which are apparently individuai animais, bave beencalledJfooil.4. 
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Baet, ,'00, embryonic 6imilarity of 
the\'ertebrata,387. 

Baker,SirS.,oDthegil'1llre.178. 
&lancementofgrowth,117. 
Baieeo,182. 
Darbury,Howtrlof,77. 
Th'~9~~de, AI., on Silurian colonie.., 

299.°0 the .uccession of apecies, 

-,onpanlilelism ofpahcozoie 
furmatioo",SOl. 

002,onallinitie.ofancientlpeciu, 

Barriers, importanOl! of, 317. 
B.1tes, Mr., on mimetic butterflies, 

375,376. 
BatraehiIlDlonis!ands,350. 
ll.lta, howltructureacquired,l.w. 
_,distribution of, 351. 
Ueilt,catchingwater-in.ecU:, 141. 
Be~uty, how acquired, 15~, 414. 
Bee,.tingor,163. 
-,queen,kiHingrivab,164. 
--;;: Australian, extermination of, 

Beufertiliaing f1owen.,51. 
--;:hive, not aucldng the red clover, 

-,Ligurian,75. 
-, hh'e,cell.mail:ingilllltinet, 220. 
-,vatiationinhabita,Z08. 
-,pal'1\liitie,216. 
-, humble, cellaQf, 220. 
Beelles, wingleu., in lbdeira, 109. 
-withdeficienttarsi, 109. 
Bellthaln, Mr., on Briti.h planb,37. 

~:~;.,~~rr~:f~C:~i:;s~:9~lt water, 

Bermudll, birdJI of, 348. 
Birdlll<'quiriogfe.n,208. 

='II':~:ByO!~r!!I~he Atlantic, 329. 
-, oolour of, 00 oolllillellt!<, 107. 

~:~~~~kl:r;tB4-~maill5 of, in 
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-, I>Ong of mllles, 70. 
-transportinglleelb,32B. 
-,wllden.,345. 
-, wingl~lOB.l40. 
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-,affinities of, 379. 
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cattle, 14 
-,oollripedhemiouu',128. 
-,oocro.,;edge~,240. 

Bo2~w, ,Mr., 00 the :;p",nl~h )lOinler, 

BorySt.Vincent, 00 Batrachirms,3:.o. 
~~~~t, M., on fnuit Chthamahu, 

Boulden. crratic, on the Azol'I!I, 328. 
Brauchlre,H8,H9. 
-ofCru8laceaIlI,152. 
Brauu,I'rof.,oo the seeds of "·uma. 

riacell',l74. 
B~ot,Mr.,00hou5t--tumblers,210. 
Britain, mllmmals of, 352. 
B~O.Prof., on Natural SelectioD, 

Brooo, Prof., on duration of Ipecific 
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_,I'lIrioulobjecti(lIU by, 170. 
IJr(lwll,Hobert,ouc1M11ificsti(lIl,3fJ6. 
-.8equard,ouiuheritedmutit,. 

lionl,IOB. 
UIl$k,lIr.,outhePoiyzOll,193. 
Bllttcrlties, mimetic, ~75, 376. 
Bu;;~ioguea,oosteriliI1of\'&rittiH, 

C,bbage,varietiesof, croued,7B. 
Cal«l0Iaria,239. 
Ca~~tbird81 literility of hybrid., 

C,~:eVerdeisland"produCti(lo.of, 

_,planbof,onmouotllios, 337. 
Cal::7~f Good Hope, pl,otl; of, lUI, 

Carpcntcr, Dr., on foraminifera, 50S. 
Carthamus,173. 
Cal!u\<'lum, 155,372. 
Cats, with blueeyCII, dellf, 9. 
-, variation io habila of, 2Q9. 
-curling tailwheu gQiog to 

I I,ring,lG:! 
Cattledestroyingfir.trees,56. 
5e.dbtN)'ed bytiiuin I'llraguay, 
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_, on winged $eeds, 117. 
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_,ondislributiono(plllnta .... ·ith 

lar,eRedt,326. 
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-, mellDB of, 323. 
DbuM,effretaof, under 0Ilture,108. 
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~i,Si~~ll~:~oC;ila: i:;ot~~t8:r 
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~, h:~~:~J:t~r~:r~~c:r~~et~'i~d 
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-,fertilityofb~dstogethu,241. 

-,-ofc~".256. 
-,proportionsofbodyindifl'crent 

breeds, when young, 392. 
Domc.tiCtition,variationuoder,5. 
Doubleflowetll,230. 
Do"'ning, A1r., on fruit·treet in Ame-

rica, 66. 
DfIIgon.flies,intestinellof,I47. 
Drifl..timber,326. 
Dril'er-ant, 232. 
Droneakilled uyotherbees, 164-. 
Duck, domc.tie, wings of, reduced,8. 
-, beak of, 183. 
-,iogger.headed,140. 
Duckweed,344-. 
Dugong, affinities 0(, 365. 
Dung-i!eetic.withdefieienttatlli,108. 
Dytiscul,S45. 

ERri,Mr.W.,on the),faillyArchipe. 
Ingo,351. 

ERn,drooping,indomeaticanlmali,8. 
-,rudimentary,400. 
Eilrth,lIeedlinrootaoftreu,326. 
-chargedwithlltedl,328. 
~~nl~ennllta, their pedioellariR, 

Eciton,230. 
Economyoforgani5ation,117. 
&ientata,leethandhllir, 115. 
-,to..ilapecic.of,417. 
Edwardl'o Milne, on l)hyaiological 

divi.iono(laOOnr,89. 
_ ,ongradation50fatructnf'l',156. 
--sG8.on embryological characten, 

~~~~~~~u~~~~ ~l'~~f ~:ifi~: 
ElectricorgIlDll,l50. 
Liephant.,rnteofincn!IllIt,51. 
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Embryology, 386. 
EoxoonCanaden.se, 287. 
Epilel"y inherited, 108. 
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