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OX TlIE ORIGIN OF SPECIES. 

IXTRODUCT I OX. 

Wlln on boord H.Jl.S. '13eagl~,' M nntumii."t, I WM 

much ~truck \lith ceruin facti! in th" dbtrilmtion of the 
inhahitants of 8011th America, amI in the geolOb-icnl rela
tions of tho 1)rt't!{'lIt to the past inhabitants of that COIi

tini·nt. Th('lS(l fnets seemed to mc to throw !lOme light 
on the origin of spc<lies-that my~tcry of mp.tcrictI, as 
it has been called by one of our greAtest philoso)lhers. 
On my return hOlllO, it occulTod to me, in 1837, tJmt 
80111cthing might perhaps be made out 011 this quCtitioll 
by pati('ntly acculIlulating and reflecting on all sorts of 
facts whirh eould ilO@>;iblyOO,-e any bearing 011 it . .After 
liH~ ycal'3' work 1 allowed mr,;e1I to speculate on tho 
liul~t'('t, and {Ire"' up !!Owe short notes j thC86 I enlnrge<l 
in lbl-l into a ~ketch of the conclusions, whidl then 
N'{'llwd to mo I)robable: from that period to the }lre!II.'nt 
day J h",-o ~tt'adily pursuffl die Slime Obje<'l lllope 
that I may be exclI.';('(! for entering 011 these personll.l 
detail .... M J give them to bhow thatl have not Ix.'i:ll hasty 
in coming to a deci~ioll. 

) Iy work ill now !learly finished; but lUI it will wke 
me two or th~ more years to eomplete it, aud fllI my 
lu-alth iiJ far from strong, I hQ,-e bN·u urged to llUblish 
thi.'l Abbtraet. ] have more e..-pecinlly Ueen induced 
to do thi~ as lIr. Wallace, \lho ill lIOW studying the . 



nntural Ili"tory of the Malny arehilK'lngo, has am\'cd 
at alrno.;t ulICtly the IlIlllle gt'nl'ml oondusiOll8 that 1 
hn\'e on t he origin of sIle('ie~, Ln.~1. renr he lleut me a 
m('!ll()ir 011 this subject, wi th a reqn('~t Ihllt I would 
fonmrd it to Sir Charles J ,yell, who scnt it to the Lin
Ilf'nll Society, and ii is llllbli~hed in the third \'olume 
of the Journul of thnt SOl,iE'ty. Sir C, Lyell nnd Dr, 
lI ook('r, who roth kne'l' of my work-tho IlItlN hllying 
",lid my sketch of 181·1-honOllf'l'<i mc by thinking it 
adlisnble to Iluulish, with )1r, Wallace's exccllcnt me
moir, 80IIIe brief extracts from my 1IIB1l11l1Cripts. 

'Ibis Ab:;tmct, which 1 now publish, IIIIISt necessarily 
be imperf,-'Ct. 1 cannot here gi,'c references and auth~ 
ritiE's for my sc,'eml statements; and f Inw:!t trwt to 
the rt'Qller reposing sollie confidence in my accuracy, 
No doubt errol'S will have crept in, thou~h I hope l luwe 
nh\ll.ys \.K>('n cantious in tnl~ling to good authorities 
Illone, J ('till here gil"e only the general conclusions at 
wh ich I have arrired, with n few fnets ill illustration, 
but wllieh, I hope, in most cases will 8uffi('(', No one 
CIIII (l,d Illl1ro scUliiblc thnn I do of the nt.~ty of here
after 1mblishillg in dHail all the faeu, with refcrences, 
on which my colldUi!ions han) Jx.en ~'1"Olmded; IUId I 
hope ill a future work to do th~ For f am well aware 
ihat I<'art'ely a single point is di~u,,-,<,<l ill this ,-olllIlle 
on \\lli('h facts cannot be addu('cd, O(t('11 appareutly 
leading 10 '-'Oneiu;rions directly 0ppOi:litc to thQ;j(! at which 
J hnve flmn'd, .A fuir rt:fIult can be obtained only by 
fully stnting and balaneing tile fnets and ilrgUlllcnts On 
bOlh sillc8 of euell question; und this cnnnot llOl:!l:libly be 
Iteredone. 

I lIlul'h regret thnt wnut of ~I)I\('(l ptel'Cll ts my having 
till' 8I\ti~r8('tion of twkllo\\ ledging tIm generous as:;i.!tauce 
'Ihidl J hnnl reeeil-ed (rom ,'cry many unturnli~ls, SO\lIC 
uf them 1I1.'l'\jI)nnUY,nnkno'l"J!. to mc, J cannot, howel-er, 



It·t tld.i opportunity IllIS8 witllOut cltprcBtiing my deep 
ubligntions to Ur. Hooker, who for the last fift\X'u yeun! 
h"", aidt .. 1 me iu e"l"cry possible way by IliB largo ~tore6 
of ku!)wit'tI;,'C aud hb! excellent judgment. 

In ('on,;u('ring tho Origin of ~1X.'<::ielt, it is quito con· 
cei\'nhlo that a. natul'iltist, reflecting 011 tho mutual 
affinitit·g of orgauic beings. on their embryological rell!.
tion~, their gror.,'mphicai distribution, geolO'oo1cal ~ucces· 
J:l.iun, and ollll'r ~uch facts. might como to the conclusion 
that t'lwh 1I11('C'i('~ had not bc-en ill,!t'jlCndcntly crcnted, 
lmt luul dC5l'<'wl{'(I, like I'Il.rictietl, from othf'r RJ)(.'Cics. 
:Scn:'rth.I,~ Bu('h a ("(luchl,ion, c\'en if well founded, 
wouM 00 un!<t\ti~fal1.ory, until it coultJ 00 ijho\\'u how 
tilt' innunl('rnble spocies inhnbiting thiil world havo ~n 
modilk .. l, 110 BlI to acquire thut IlCrfection of strueturo 
ami l'OO(inptation wwciJ mO$t justly excitCII our admi
ration. Nntul'illi."Ls coutinually refer to c:<tenlnl con
dition~, such us climate, food, &c., us tho only possiblo 
eau.i(l of variation. In 0110 n,ry limited SCIl!!C, El8 wa 
IIhllll hereafter S('C, this may 00 true; but it is pre-
1"",lcroIl8 to attribute to mere extenml conditions, tlla 
IItrn(1ur(', for illStauce, of the woodpeck('r, will, iLl feet, 
tail, beak, amI tongue, 60 admirttbly adapted io ('(Itch 
in.....-JCL~ uud"r the 00rk of treo:!. In the ea",' of tha 
mi. ",·Itoe, whit'h drttwg its uouri~lllnent from certain 
tn'el\ whi('h has III!ftis that mll~t 00 transl",rtoo Ly 
certaiu Linl,., and \\ hil'h hili flowcn! with il(' l'amta 8C:lcg 
abMolulciy requiring the agency of certain iu!;(X:ts to 
brin:,:: poUt'U from one flower to tho otlu;'r, it i8 equally 
pn'I)("'tcroll~ II, a{''COlint for tho strUtlllTO of lliie parasite, 
with iLl l'elation~ to several distinct organic bciuf,'M, by 
tlw ('lTl.ocLi of uterual conditions, or of habit, or of the 
"olitioD ofthf' plant it.:~1f. 

The author of the' rCbligc;l of Creation' wOllld, I 
1,n:,.ul1lc, bl\y thai, after a certain uuknowll number of 
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genelll.tions, some bird had given birtll to a woodl~ker, 
and some plant to the miss!etoo, and that these lind 
bc<! 11 produced perfect IlS we now !ICC them j but this 
1UlS1Imption seems to me to be no explanation. for it 
lean::s tlle case of the ('()fl(]ll.ptations of orgnnie beings to 
each other Slid to their lIlly-sica] conditions of life, un· 
touched and llIu!llllaiued. 

It i ... , therefore, of the highest importance to gain a 
clear insight into the means of modification and co
adaptation. At the commencemcnt of my obscnatiOIlS 
it soomed to me probnble that a careful study of domes· 
ticated animals and of cultivated lliants would offer the 
~t chance of making out this obecuro llroblem. Kor 
h.Q\·e I been disappointed j in this and in all other 
perplexing Ctl.'l('8 1 have im'ariably fonnd that ollr 
kno\\ledge, imperfect though it be, of "ariatiou under 
domestication, aflordro the best an(1 8I\fcst clue. I may 
WlIlture to eXI1TC>l8 my conviction of the higll value of 
slich studiCfl, nlthoug-h they have been \'ery commonly 
neglected by naturnlisl8. 

}'rom th ... ;.e con~iderntions, I shall de\'ote tile 6rst 
c1lRllteroflhis .\lntnICtto Yariation under Domestication. 
We shall tln1iJ f!('(l that a largo amount of hereditary 
modification is at lcn.:;t possible j and, what is equlllly or 
more important, \\e 8hall see how great is the power of 
lIIan in ncculIIulating by llis Selection slicces:sil'e slight 
variations. 1 11i1l tben lJaSll on to the nlriability of 
lpecies in a Htate of nature j but 1 shall, unfortunately, 
be COmlK!lled to treat this subject f,lr too briefly, IlS it 
can be treated jlroperly only by gh'ing long mtalogues 
of fncts. We shall, however, be (lllabled to discuss 
what circumstan('Cl! are most fn\'oul'l\ble to mriatioll. 
I n the n(lxt cilapler the Struggle for ExiJjtcncc amongst 
all orguuic beings throughout the world, which inevi
tably follows from the high geometrical ratio of their 



in,'",Il.'IC, will be treated o( 'l'his is the doctrine of 
~ [nlthull, applied to tile \I bole animal and yegeMble 
kinf,'l.lolUs. As llIany more iudil"idunls of eaeb species 
are born thun cun possibly sUfvivo; and liS, couse
qu(>utiy, there ia a frequently recurring stnlggle fo r 
cxi~ten('e, it follows that allY being, if it ,'ary however 
slig-htly in any mauller profitable to itself, under the 
complex and IiOmetimes ,'arying ronditioll8 of lifo, will 
ha\·o fl better chauce of sUITidng, and thul be lIaturally 
ttkcUtl. .From tho strong I,riuciple of inhcritance, any 
1..I.,·t('(1 ,·ari,·ty will tend to propagate its new and 
motlifl,oJ fonn, 

Thi..! fundamcntal 8ubjeet of Xatuml Rele<>tioll will 
be 1n.·al(. ... 1 at IiOmc length ill the fourth chaptcr; and we 
shall thcl\ h{'C how Xatural Selet·tion almost ine"itnbly 
cnu ..... '8 much .Extinction of the Icse improvcd fOfms of 
lift" and leada to what I hal'O called Divergcnce of 
Character. 1n tho IIcd chapter 1 ~Imll discuss tIle 
compl('x amllittlc J..'lIOll"ll laws of mriation lind of corre
lation of growth. J II the four lluC('C('(lillg chapters, the 
m()~t apparent and gml'C5t difli('ultirs on tho theory 
will be giyell: namely, firrl, tho dimculti~ of tran,;i
lion., Or in uudl.'rstanding holl' II. ~implo being- or a simple 
organ can be changed and perfeded into a highly 
d,·,·cloped being or elaboratcly oollstnlcted organ; 
IKlrondly, the subject of Instinct, or the mental powers of 
II.llimaLi; thirdly, lIyLridism, or tho infertilityof~I»ooies 
aud tho rf:rtil ity of mrietics when int('rcI'OflS('(I; and 
fourthly, tho impcrfection of tho Goological Hecord. 
1n tho next clllliiter 1 shall oou"i(\er the geological 
~ll!'C('~,i(JI1 or orgnnic beingtl throllgllout time; ill tIl(> 
ci('\"cnth and twelfth, their goograJlI,iclIl db,tributioll 
throug-Iwut 8Il/1,('(!; ill tllethirtceuth, their cJo.s;;ification 
or mutual aflill.itiCil, both wh('11 mature and ill an em
bryonic condition. In the last cJ1allter I shall gi\'e a 
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],rief recapitulation of tIle whole work, and a few con
cluding remarks. 

No ono ougllt to feel surprise at much remaining as 
yet unexplained in regard to the origin of spc<:ies and 
varieties, if he makes duo allowance (or our llrofonnd 
ignortln('o in regard to the mutual relations of all the 
beings which li\>o around U8. ·Who can explain why one 
species ranges widely and is very numerous, all(1 why 
allother all ied species hus a narrow rtlnge and is rare? 
Yet these relations fire of the highest importance, for 
they determine the present welfare, and, as I believe, 
tile future SUC<:CRS and modificatioll of C"cry inhauitant 
of this world. Still less do wo know of the mutual 
relations of the innumerable inhabitants of the world 
during the many past goological epochs in ibl history. 
Although much remains obscure, find will long remnin 
obscure, I can entertain no donbt, after the most de
lilJ.cmtc study and dispassionate judgment o( which I 
am capable, that the view wllich mO"t Ilatumlists enter
tain, and which I fonnerly entertained-namely, that 
each SI)()Cies Ims been independently created-is erro
neous. I am flllly oou\·ineOO that sj)()Cies are not im
mutable; but that those belonging to what are called 
the same genera are lineal descendants of some other 
and generally extinct sptlcies, in the same manner as 
the acknowledged \>arieties of anyone species are the 
descendllllbi of that sj)()Cies. F llrthennore, I am con
vinced that Natural Selection 11l'lS been the main but 
llotexclllsire mcans of modification. 



"AlIIATIO:S- UXDER D03I£STICATIOS. 

CHAPTER I. 

V ... lIIATION UNDER DcJ"r.8TICATIOlf. 

Cllll1M1 ofVariabiUly_Hfects of llahit-{'orreiBlinn of Growth
Inl,~ritanee-t.:baracter of PllmClltic YariNiet- Dilliculty of 
di.[ifllllUi.hi .. ll:bet ........ \'.rictielland~rll'Ci........ori"inofJ)om"tic 
Y.ri<lIoa frum one Of more SI'O'ciE'll- rton-lic Pil(OOllt, their 
])ja..rne. and Ori;ti .. -I'rioclrle ofl'<owli',n anrienlly followoo, 
ita t:,l...:t.!- )leth .. :!ica! .00 l'DcotIoo;:;oo. Sd«Iioo- U .. k11Own 
()ri~i .. of OUT U"m..lic ProductiOllll_Cireu~ ravoun.bIc 

WilES we look to tbe il)<iividuah. of tho 8Ilmo "ariety 
or 8ub.mricty of our older eultivflted plants and ani
mlll~, ono of the first points which strikes n~, is, thllt 
Ill<'y ~en('mlly differ more from each other than do the 
individlUlls of ally ono spccir;, or "ariety ill a stato of 
nature. When wo reflect Oil tho vast diwlTliity of the 
plants all(i animals which IUl'·o baNI euttivated, and 
"hi,-h hll'-o "aried during all 1Igt.'6 under the most 
different climlltes ami treatment, J think 11"0 are driven 
10 conl'iude that dill great variability is simply dne to 
our dom('Stie pnxluctious !Ja,"jug been rnked under COD
dition.~ of lifo 1I0t !'O nniform as. and 80mewhat different 
from, thO!ll'to whie]} tIle pal'('l\t""Jleei('~ 11Il" 0 been exposed 
und('r MtUI'('_ 'rhere is also, I think. fIOmc Ilrobu.bility 
in the "i('w Ilr('ponnded by Andrew]\nigllt, that this 
mriubitity lIluy be partly connected ,lith exC'eS8 of food. 
It !lloenlij Ilretly dMf that oTglmic ix'ings must be ex-
11O!«~1 during t;e"crul generations to the new conditions 
(,f lif" to ('ft1ISO any appreciablc amonllt of mriatioll; 
and that II-iwu the orgauibation has 01'100 begun to mry. 
it generally colltinucs to \"Dry for Illllll)' gCllcrntious. 



No case is on record of a variable being ('Casing to be 
\Il.rill.blc unuer CUltil'lltion. O\lrolde~teulti\·ateu pln.nts, 
slIch as wheat, still often yield new mrietiCII: OUT oldest 
dOIll{>sticatod animals are still capable of mpid improve. 
melltormo<lification. 

Jt has been di.qjllltro at what period of lifo the caUse!! 
of variability, whaton~r they may be, genemlly act; 
whctllcr during the early or late period of development 
of tho embryo, or at the instant of conception. Geoffroy 
St. Hilairo'~ cxperiments show tlmt 1I11uatnrni treatmellt 
of the embryo oonSCII monstrosities; aud monstrosities 
calillot be IICjlRmted by any clear line of distinction 
from mere yariations. But I am strongly inclined to 
J<lllllle<lt that the mQllt frequent cause of ,·ariability may 
be attributed to the malo Ilnd female r(:)rodueti,·o 
elements hl\\"ing been afl'ected l)rior to the act of con
ception. &l,"em) fCasollS make me bcliC\'o in this; but 
tho chief one is tile remarknble effect which confine
lIlelit or cultivation has on the function of the repro
durti,'e system; thii! system appearing to be far more 
811SCcptiblo than any other part of tho organisation, to 
tho llClion of aliy change in the conditions of life, Xo
thing is more ensy than 10 lame an animal, and few 
things more difficilit tlmn to get it to breed fredy under 
confinement, o,'en in the many casos wIlen the male and 
fl'mnle unite, I Low many animals there nro which will 
not breed, though living long uuder not very close con
finement in their nati,'o country! 'l'hia is geuemlly 
nltributed to ,' itiatcd instincts; but how many cuiti,'ated 
planlil display tho utmost vigour, and yet rorely or ne"er 
1IfflIl! In BOrne few snch cases it has been discoyercd 
that wry tnHing changes, such as a little more or lCi18 
watN nt somo particulllr period of growth, will detcnnine 
whether or not tho plant sets a se«1. leunnot Ilero 
enwr 011 the COl)iollB details which 1 lun'o collected on 
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tllis curiOU!! subp.-t; but to sliow how singular thc laws 
are \I hi .. h tictenllillc tho reprodllction of IUlimnls under 
confil)(,III(·nt.l may ju,,;t mention that ('nrni"orous aui
mals, even frolll thc tropics. breed in tbis country pretty 
rrt.~ly 11!Ider oonfinement, \lith tho exception of the 
pJantigTndes or benr fumily; whereas cnrnivorous binls. 
with the rnre~t exceptions, IlImlly e,er lay fertilc eggs. 
Many exotic plallts Ilnl-e pollen utterly wortlllC8B, in the 
smile <'''net eOlHlition as in the most sterile hybrids. 
Wh,-n. fin the olle haud. wo soo dom('f;ticilted animals 
amll'lan~. thoug-h oilcn weak and sk-kly, yet breeding 
qu.ilt· f.-.·dy under C(lufinemcnt i and when, on tho other 
Mnd .. 'KC 110'0 indi,-idllals, thou~h laken young from a 
slaV> of nature. pcrfcetly tamed, long-li\"l'(], and healthy 
(vf \\hi,·h J could gi"e numcrous i1u;tauCCII), yet having 
till·ir rcproductil'e system 80 seriously affected by UIl
IK·l'C\·iH ... 1 CatL-ICI! 88 to fail in acting, 11"0 llood not be 
burpri,.;('(1 at this system, when it dOO8 Il('t under con
fiul'In('nt, acting not quite I'('gulnrly, and llrodueillg oft:. 
spring not ]"J('rfcetlr liko their pal'('ll'-~. 

fo.;teriiitr hna heen so.id to be the lnme of horticulture; 
l!llt on tI;ill "iew we owe I-ll-rill-viiily to the SlIme cuuse 
,,-hidl Ilroduceg sterility; and Hlrinbility is the !'Ou.rce 
of RII the ~hoicest productions of Ihe gnrdell. I ma~· 
ad(~ that as some organisms will bre«l freely uml{'r 
tli(' IIltm unnatural conditions (for install(,(" Ihe rabbit 
alld ({·m·t kept in hutelulI!),sllOwing that t:lcir repro
dUl1.il"t' 8y~tcm has not beeu thus aft't'('tcd; 80 will somo 
animal'! IImi ]lltlula with~tand dom('f;tirfllioll or ruitil'll
tion, ami \"Ilry 'Ny slightly-pcrhllps hardly more than 
illaMlatoofnlltu~. 

A long li~toon!rl rruily be given of "sporting- plllnla;" 
b~' this I('nll gardeners melln a single blUr or oll;";t, 
whil'll ~l\(]d~'nly 8SS\Imes a new lind !:IOJnctirues wry 
ditr~·rt:nt eharattcr from that of Ihe rest of the Illont. 

" 3 
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Such buds call be propagated by grafting', &c., nn(1 
80IlletimCil by !ICed. 'rhcse" sports" nre extremely 
rom under nature, bllt (nr from r(lro uuder cuhh'ation; 
ami in tllis CIUIO we soc that the trcabnent of tho purcnt 
JlaB affected ft bud or olT~t, ond lIot tho o\'ules or pollen. 
But itis tbeopiniollofulost ph~'siolOf?iS18 timt tJlcre is 00 
essential difTcrt'n~ between a bud slid an o\'I1le ill their 
enrii",,;' IItnges of formation; 80 tl,nt, in fact, "sports" 
""111IOrt my ,.jew, that ,-ariability may be largelyattTi
IJuled to tlie ovuiC!l or pollen, or to botll. having been 
affected by tho trcntmcnt of the parent prior to tIle act 
of oonecptioll. These CilSCS anyhow sllOw that variation 
ill not Ill'Cel:!l!arily OOllucded, Ill! some authoril Iltwe 1lUp
posed, willi the act of generation. 

Seedlings from the salllC fruit, ami the youlig of tho 
MillO littt'r, 8Om(ltim('S differ ("()u~idcmbly from each 
other, thougll both the young and the parent.;l, us YUller 
has remarked, hll\'o apparently been eXIXJSe(1 to exactly 
tho sarno oondiliolls of lifo; Rlld Illia shows how IInim
IXlrtallt the dir('('t e/Tects of tho ('()nditiona of life (ITO 

in comparison with the laws of "'production, of gtOll1h, 
and of inl.erit.mco j for had tho action of tho conditions 
been dir(!(1, if nny of the yonng had \-aried, all ..... ould 
)lrooo.l>ly Im\-o mriod in the SHme manner. To judge how 
much, ill tIle CII_'<O of auy ,'arilltiOIl, we should attribute 
to tho dil'('('t action of hent, moistuft', ligllt, food, &e., 
is mOfrt. diffi('lzlt; my impression i~, Ihnt with animals 
such agencie;! ha\'C produced vcry littlo din.'Ct e/Tect, 
though a]I])(Irentiy moro in the cru;e of plullli!. tTuder 
this point of ,-jew, )Lr. Uuckman's n"Cent experiments 
on )llants are cxtremcly ,·aluable. When aU or nearly 
all tile imli"iduala exposed to ccrtaiJl conditions are 
affected in tile !\lImo way, the cl~llgc at fil')o;t appears to 
1)(' diroetly (\110 to 611Ch conditions j lout ill some cases it 
rail be showlI that quite oJll106ite conditious produce 
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~imil8r change'! of structure. Nm'erthclC88 lOme slight 
IlnlOnnt of c1langc may, I think, be IlttriLuted to the 
llire<1action orthe couditious of life_II, in some cases. 
int'11'fI1M'(1 ~i:oo from Ilmount of fQoll, colQur from par
H"lIlar kind" of food or from light, und perhaps tho 
th il'lm<"<-ioffnr from clilllatc. 

IIuhit abo has R docidcd infinence,1I8 in tIle period 
of ROIlcring with plaut.'! WhCl1 tmnsporte<.\ froOI one 
dilllat{' to Illlothcr. III animale it JIM R mOore marked 
dJ;.1. j fur in~lnn('e. I find in tho d"m{'~ti(' du{'k that the 
l~IJtt'" {.f the wing weig:ll lC8.i nnd tho OOU('ij of the leg 
mon.', in I'roportiou to tll" whol" !'keleioll, than do the 
Mm., L",u~ in the wild-dut'k j and J prei'lITne that this 
clllI.ll~ Il\a~' be safely attributed to the domooic duck 
jl~'inA" llIul·h It-AA, ami walking more, ihnll its wild pnreut. 
Tlu' b"feat and illlicritcd de\'clo(lllltilt Oof tho udders in 
CVIH and gOIlt.'! io coulltriee \I here they fire habitually 
milkNI, in rompnril>01l with t ho stRte of these orgallS 
in otli('r t'(luntril'~, is flllother iustnn('o of the dfect of 
11,..-.. Xot a Hingle Ilomcslic auimnl ean be llumed 
Ilhidl hl\ll uot iii soma country drool)ing CIU"iI; and tllC 
"i('1\" 811~~ ·tt'O by some Ilnt"o"" that the drooping is due 
to tilt' di.~II!'c of tbe lIlu!!ciee of the ear, from tJle animals 
not I.M illg much alanued by dau~'r, Jle('ms Ilrobable. 

Th"re are llIlIlIy laws regula\ing l'Ilriation, some fell 
of 'A' hid I ('8n be dimlv seen, and II ill be htn>o.ftcr briefh' 
11It'lItinned. I will ilcrc only allude to \lhat may IX
('&I1"d (,(>rJ'I·I,ltion of g:roIl111. A ny change in the elUbryo 
or Jarva lIill ahuOi!t certainly ('utail chanj.!('iI in tLo 
mahlrll animll i. I II lUoustnl~ilit'R, tllft corrdlltions k-
11I"\'1l (jUitll di~tinct partl! are wry curious j ami muny 
in~tl\l\('('~ are gin'lI in hidort' (lcofl'roy ~t, Ililaire'M greut 
lI'ork tlU thilt ~lIbj,,("t. nre<:~lt'N !.ot,lit'l"t tlll1t long limbs 
are almoo;t 1l1wa~'11 81-comllllU..it.,<1 by an (·loll)!nit'd head. 
:-omo ill tallC'CII of correlatioll are quite \\hilru!i{'ai: thus 
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£'ats with blu6 eye!! are innlriably dcaf; colour and 
oon~titutionlll peculiarities go ~thcr, of which mallY 
rcmarknble cases could be gi\'en amongst (lII im,,1s and 
plant~. :From tho ft\Cts collected by Heusingcr, it np
l)Curs that white sheep and pigs fU'O differently affected 
from coloured iu(Lh'iduals by certain "cgetable poisons. 
Hnirless dogs III\\'e imperfeet teeth; long.haired and 
conrsc·haired animals are apt to llan', lUI is tlSI;Crtcd, long 
or mnny horns; pigeons with featlier<!<l feet ha"e skin 
hetweel\ their outer toes; )ligeous with short beaks lla\'o 
small feet, and th080 witll long beaks hugo feet. Hence, 
if man goes on 8Clecting, and thus augmenting, any 1»
culiarity, he will almOilt certainly unconsciously modify 
oth(:r ]llIrta of tile stnlctllre, owing to the mysterious 
laws of the correlation of growth. 

Tho result of tho \'arious, quite unknown, or dimly 
8('('n laws of\'ariatioll is infinitely complex ami di,·ersified. 
It is well worth while CilI"()fully to slndy tllO Be\'eral 
trCflti..es published 011 some of om old cultivated Il\auts, 
liS on the hyaeilltll, potato, e"ell the dahlia, &c.; and it 
is really ~U'1)riSillg to note the endless points in IItrncturo 
and conlltitllt1ou in wlli('h tho "arieties and 8\1b-\"I\.rieties 
diff~'r slightly from cadI other. 'I'he wllolo organisation 
8('('ln~ to ha\"o bct'>ome plastic, ami tcndg to d~part in 
90010 ~ma.ll Mgrt'<l from that of the parentlll type, 

Ally \'ariation which is not inherite<l ia unillll)()rtant 
for Il~. But the number and dil'erllity of inheritable 
dc\iatiOllS of stnl('tun', both those of slight AmI thOilo of 
COllsid('rnblo IliJysiulogiool importan('(', is endlC6S. Dr. 
l'rosper Lucas's trootil!C, in two large "olum('fC, is the 
(u\IclSI. and the best. on this subject. No bn'('(Ier doubts 
how strong ia tbo teuf\('ney to inheritance; lik(' producee 
like is Ilis fumlalliental belief: doubts have been t}lroWIi 
on thi~l)rillcillie by tliooreticnlll"ritcrsnlollc. \rhen any 
dC\'iation of stru('turo oRcn appears, ami we 8W it ill the 
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fathcr flUd child, we cannot tell whether it Dlay not. be 
duo to thl' 8CLme calise ha,"ing acted on both; 001. when 
amon~t iuclh-idua!.s, apJIfll'{'utiy eXpo8C(l to the llallle 
collilition~, any vcry rare deviation, dlle to IIOme (':llrao1'
dillary combination of circumstallCCS, appcal"$ in the 
pal'l'nt--MY, once amongst sevcml million individuab 
-ami it reflppca1!l in the child, the mcre doctrine of 
ciUUl('CfI almOl!t compels us to attribute ita I'('appearancc 
to inhcritnn('('. E,"cry ono mnst hnyo Ilcard of cases of 
all>inism, Ilrirkly skin, llairy bodies, &c., appearillg in 
/;\l,"eral Illcmbers of tho IIIImo family, 1r strange lind 
rare .d(wiatiolls of structure II.TO truly inhcrited, 1e8B 
strange and comlllonf'r d('riations may be freely ad. 
mith><1 to be inheritable. Perhaps tho correct. way of 
,"iewing the whole subject, would be, to look at the in. 
heritan('(> of c,'ery rhamct('r whaterer lUI tho rule, and 
1I0n"inh('ritnnceastheanomnly, 

'1110 law$ g<I,"crning inheritance aro quito unknown; 
no ono can say why a peculiarity in dillCl'('lIt incliritiuals 
of the 8flmo specie", or in indi"idlUus ofdilTCl'('nt sl)Odes, 
i.I sometiul{'s inherited and sometimes lIot 80; why tho 
chiltloftell rQ,"erls ill certain charnctCr8 to its grand· 
father or grandmother or other more ",mote flllccstor; 
... hya peeuliarity is onen tnlllsllliUed from one IlCX to 
both 8CX"8, or to one !)Ox alone, more commonly but not 
eJ:cIlI~in~h' to tho like sex, It is a fact of (jOUle little 
importanc"o to us, that pe<'uliaritiCfl appooring ill tile 
mail'S of our domestic breeds are oftell transmitted dthe ... 
e:l;(·lullin·I~·,or in a much greater tl('gre<!, to IIllllesulone. 
A Illuch lUore important rule, which I til ink may be 
t ruated, ia tilat, at whatever period of lifo a poculiarity 
fin;t 1l.1lI'1.'ars, it tends to appear ill the om.pring at a 
('Orr('~ponding 1Igt', thuugh 8(Jllletilll('8 ('arlieI', J II many 
c~('Jl this could not be otherwise: thus tho inherited 
1)(,(,lIliariti, ... ill the bonlS of eattlo could flppenr only ill 
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tho offspring wlu,n u<'>(lrly mature j peculiarities in the 
ailkwonn arE' known to 8)lpear at t116 rofl'Cllpondillg 
catcrpi\ll\i" or cocoon sroge. But bc~lit liry diseases 
and some other facu. make me bclio\"o that the rule hM 
R wider cxtell ~ion, and that when there iii no IIpparent 
reMOn why n I>«,uliarity should appear a t any particular 
age. yet that it does tend to appear ill the off8Jlring at 
the same period at II h.i{'h it first 1I11)X'nrro in the parent. 
J believe this rule to be of tl10 hig'u~t import8lll'6 in 
explu.illil1g the lnws of embryology. '1'11(>1;(\ remarks are 
of course confined to tho tln;t appearml(:~ of the pcculi. 
arity, alld 1I0t to its llrimary C(llllle, which may hme 
acted on tho ovules or male elementj in nearly the 
!<arne manner os in tho crossed of[~I)ring from a short
homl'(l cow by a long-horned buU, the !-'Teater length of 
hom, though appearing Inte in life, i8 dCflrly due to the 
male clement. 

1laving alludrd to the ~ubjed of \"('version, J may 
hero refer to a statement often mado by naturalists
namely, tllllt our dOlll('Scie vnri eti('~, when Mill wild, 
gradually but certainly re\-ert in c\L(lradcr to their 
aborigiLlalstocks. li enee it hR8 bc>en argued that no 
dedurtiolll! can 00 drawn from domestic raCCII to .species 
ill a ~tat6 of nature. 1 ha,-e in ,-ain cndt'n'"Oul'-'<I to 
diSCO"cr on what deri~i\'e facta tile abovo stAtcment hns 
80 onen and!lO boldly been made. There would be 
grellt difficulty in prOl'ing its InltiL: we may safely con
clude that '-cry lIlany of the most strongly-marked 
dOme~tic Vllrietic8 could lint i)()l!i!ibly IiI"(' in a wild state. 
In many C1lSC8 we do Ilot kllOw what the aboriginal stock 
WM, and !IO could 1I0t «-II wllcther or not nearly perfect 
rercrsiou had ell~u('d. It would be quit(' ncceSi0.9.ry, ill 
on:i('r to pre"elltthrl ctroci8 ofint('r('fOAAiug', tlultonly a 
Aiug'lo vuriely should be tunled 100.-;0 in ita now h[)me. 
Ncycrthcless, £LlI Ollf Hlrictics certainly do ooca&ionally 
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ren·rt in some of their {'haracterfl to anceatrnl forms, it 
SCO"ms to me 1I0t improbable, that if we could su~ in 
Ilaturnli~ilif:"' or were to CUlti"BW, during lDallY genera· 
tiolllO, the severnl mces, for instance, of tho cabbage, in 
"cry poor soil (in which case, howen'f, somo effect would 
luwe to be atlributed to tIm direct action of the poor 
soil), that they would to u lurge extcnt., or ovon wholly, 
reH'rt to thc wild aboriginul stock. Whother or not tllC 
f'xp<'rimcnt would succe«l, is not of groot importance 
for our line of urp;ument; for by tho eXI)Crimcnt itself 
till' (,()lIdiliollS of life ure changed. If it could be shown 
that our dom('l<tic yarietiee manifl'8{(>(\ a ~tr'Ong tendcllcy 
to rerc1'I'ion,-that is, to 10116 their arquired c1mmcters, 
\\"hil~t kl'pt under the same condition~ and whilst kept 
in a con~idcrnblo body, so dUlt fl'('6 intl'rcros:;iug might 
dU:'('k, by blending togethor, any ~ligllt dcviations in 
tlwir atnll:·turo, ill such case, 1 gnlllt that wo could 
dl'll\ll'o nothing frolll domestic mrictics in regard to 
IIp<<·ips. J)lIt lhero is not a shadow ofevidenco infuyour 
of this \ i(!w: to ll.'<SCrt that we ('(mid not breed our eart 
and lll('e-lio]l;ClI, long and sllort,.hornl'<l ('ultle, and poultry 
of nlriou.~ breeds, and esculent l"('g~:t"blC6, for an almost 
infinite UIIIl.l\x>r of gencmtions, would be opposed to ull 
experience. 1 may add, that when under nature the 
CQllditi(IIUI of life do cilange. \'ll.riatiOll.9 Ilnd rel-ersioDS 
of cilan\('t(!r probably do occur; Lut natuml selection, 
1\8 will ilNX'after be eXJlluincd, will detennine how flU 
till' Il('l\" dlarBf'tCr8 thns uri~ing @hall be prCllCrvcd. 

WlH'n we look to the Ilereditary mri('lies or n\('es of 
Ollr dOlll('~ti(' auilllais and I)lant.., fwd COmpare them 
with dOliCly allied spceies, we genpnilly per('('il'o in 
l·!lt'h donu·~tic mce, as o.ll'l.'ady remnr\;('(I, 1C6S uniformity 
of dlllra('ter than in tnw ~I~il-!j.. llmne!<tic races of 
II,e Kllmo IIpc<'i('s, ulso, oft'(:ll han' n (.;()m('what monstrous 
cJlIlrBf'tl'r; by which I menu, thai, although differing 
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from ef1('h otll1:'r, and from other speciC$ of the 8tl.me 
genus, in several trifling respects, they often differ in (Ill 

extremc dcgrc<l ill !;Orno ono PI,ut, bolh when compared 
0110 with another, lind more especially when compared 
with all the speei<'8 in nature to wllich th('y flrc nearest 
allied. With UIC86 exceptions (and with that of the 
l>erfect. fertility of ,·nri<'ties when eroesed,-Il subject 
hereafter to be dillClls<;('(I). domestic mces of the same 
spedCll differ from ('R('h other in the SlIme IllRnller as, 
only in most CAAeII in a It'!;l;Cr dr;;roo than, do closely
allied species of the 8C\mo genus ill (l stato of ll(lture. I 
think this must be admitted, when we find tlmt tlwre 
nre hardly any domestic roees, either amongst animab 
or planli!, which 1111.\'0 not been ranked by competent 
judg:es !IIi mere mricti~, and by other eompctcnt judges 
M the descendants of (lborigillally di5liuct "1)C)('ics. If 
any marked di"tinction ('xisled bel ween dom('~ti(' mces 
antI species, this 80urce of doubt could not 80 perpetu
nlly rC<'llr. It iHlil onen bet>n stated thut dom(';!lic races 
do not differ from cueh other in chamclers of generic 
mlue. I think it could be shown that this statement is 
hnnlly correct; but Illltnrnli.,;la differ widely III deter. 
mining whnt Cilarll('teN are of ge-llerie Talue; all such 
mluRliolls being at 111'('IICnt empirical. Moreover, Oil 

the \'iew of the origin of genefll, whicll 1 elIll1l 1)re:;enlly 
gh(', we llO.\'e no right to expect ollen to Illeet with 
generic diffeTCIl(."eB in our domesticated IlTOduClioll8. 

When we attempt to estimate tho amount of slmc
turnl difference bctl\"('(!n the domestic T8(."CB of the IIRIDe 
~(lc('i(';., we are eoon im'ohed in dOllbt, from not knowing 
whether tlley ha\"o dClJC('nded from one or 8C\'eml parent
spoc..iCi!. l1us point, if it could be cleared UI), would be 
inteTc~tiug; if, for instnn~, it could be shown tllnt the 
greyhound, bloodhouud, terrier, ~palli('l, nnd Lull-dog, 
which wcall know l'rvpagnte their killd 80 trnly, were tIle 



C" .. r.l. 17 

offilpring of any single species, then such factll would have 
great weight in mnking U3 doubt about the immutability 
of the IIInny H,'ry closely allied nllturul 8pecios-for in
/juncc. of the lIIany foxes--inhabiting different quarters 
of the world. 1 do not believc, as we shnll l)rescntly 
600, that tIlO wholo amount of difference between tho 
8O\"cml Lreeds of tho dog III", been produced under 
dom(l;;tication j 1 belieye thnt !IOmo smnll part of tho 
diO'l:tcuCO ill due to their being deiiC(>uded from distinct 
"I~'f'ie~. 1n tlle ca-;e of some other (iom<'Stieatoo SIK!(!ie!<, 
Ilwrt' i8 Pl"C8uml)ti\-e, or even stroug evidence, that all 
tll(l bn'(!()a han~ descended from R llingle wiltllrtook. 

It has oftcn been a.s.-.llmed that man has chosen for 
dOmf>stiealioll auimals and Illalltll ha\"jllg lUi c:ltm
ordillAry inhcrent t endency to Hlory. and Iikelli.se to 
with~taJl(1 dil"crse dimates. T do 1I0t diijllllto thnt tllCSO 

cupadti(>8 ha\'e added hugely to tho ,'aluo of most of 
Ollr c\oJllc~ticated productions; bllt how could a 811.1'age 
I)(»\.-(ibly knOll', when he first tamed an animal, wllethcr 
it would \'ary in succeeding generations. and whether it 
would endure other dimatCII? JlUil tho lillio variabiLity 
of tlH'l1Ul8 or guinea-fo,"J, or the SIllall power of endumnoo 
of wll.nnth by the reindeer, or of C(lld by the C(llUmon 
cumel, pre\·cnt.cd their domestication? 1 emmot doubt 
Ilidt if other animals and plaula, equal in llumber to 
our dOllll",ti"'ated prOOuctiollll, und belonging to equally 
dilcn;e dn.<iCfl and CQuutrics, were tak(·n frOlll a state 
of nature, and could be made to breed for an equal 
Illlm1.x·r of b'Cneratiolls under dom(~tieatioll, they would 
mry on fill n\"erage us largely as tho I)arent species of 
our t·xi.~ting domc!!ticat.:d Ilrodlletiou~ Inwe ,'aried. 

1n the ('1180 of mOiSt of our anciently dOlllC:8ticated 
allinlal~ aIHI plant",. I do not t1link it is l>OMible to come 
to any ddillite C(ludusion, \\llether they 11111"0 descended 
fr'(>m one or 1I('\'l,rlli ,,-ild speeiell The argument mainly 
relid ou by thUIIC who beliel'e in tho multiple origin 
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of our (lomestic animals is, !llnt W6 find in the mo..--t. 
nncient records, more eo<pecinlly 011 the monuments of 
Egypt, much diversity in the breeds; IInlllhat !lOme of 
tho breeds c10lldy resemble, perhaps are identical with, 
thOl:lO 8till existing. Even if thiB latter fact were 
found more strictly lind generally tnlC Hum seems 
to me to 00 tho case, what dOCi:! it show, but that some 
of our IJI"{,>eill! originated there, four or fh'c thou&lud 
years !\gO? liut Mr. Homer's rescan.:hcs h(l\'O ren
derod it in some degree probable that man sufficiently 
civilized to have manufactured pottery existed in the 
nlley of the .Kilo thirteen or fourteen thousand yean 
".,"'Qj ftnd who will pretend to sny how long before these 
all('iellt periods, S8\'nges, like thoee of 'rierm del Fuego 
or AU:;tmiin, who possess a semi-domCfltic dog, may not 
hare exi8ted in Eft'ypt? 

Tho whole subject must, I tllink, r(llnaiu vague j 

nev(>rlhelese, J may, witilOut here entering on ~Iily 

details, stotc tlll\t, from geogmJlllieal and other COII

sid('rntion!l, I think it highly 11I'obnble that our domestic 
dogs IUH'fl tlescendClI from 5C\'cralllild spcei('8. Know
ing, as we do, that sam.,tre8 are vcry fond of taming 
animnls, it seems to me unlikl'ly, in the case of the 
dog-~nus, which is distributed in a wild stote through
out the world, that since man "r.,t fll)penreli one single 
species alonc should have been dOIll{'!<tieatoo. In re
gard to sil('('p and goats I can form 110 opinion. ] 
should think, from fncts communicated to me by Mr. 
Blyth. on the habits, voiee, nnd constitution, &c., of the 
humped lndian cattle, that these hnd descended from 
a different aboriginal stuck from our BurolX'-Iln cattle; 
und 8('\'eml competent judges believe that these latter 
have 113<1 more thun one wild parent. With re<pect to 
hol'M'!l, from r('O.8()llS whirl! I cannot give llcre, T am 
douhtfully inclined to belie\'c, in opposition to !ICycml 
authors, that all the racee 11/1\'e dC8Celldt.-d from one 
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... ild stock. Ur, Blyth, whose opinion, from hill large 
and ",nied stores of knowledge, 1 I!.hould "nluo more 
tban that of almost anyone, tJlinks that all the breeds 
of poultry have proceeded frolll the common wild 
Indian fowl (Gallus bankil'a). 111 rcgnrd to ducks lind 
flllJ\)illl, tILe breeds of which di(ff'r c()Usiderobly from 
eru'h other ill structure, I do not (Ioubt that tlley have 
all (\(,iiN'nded from the common lIild du('k and mbbit. 

'1'he doctrine of tlle origin d onr 8Cv('ml domestic 
mt'. from '''I'('ml aboriginlll gtoc]"., hM \.Je(>n carried to 
an alJolunl extreme hI' 80me autilOr:!. '1'I11'v believo thnt 
even ml'e which b;eeo:l3 true, let tho distinctil'e chao 
mct:'1'11 he (""('r 80 glight, hag had its wild prototype, 
At thi~ rate there must hal'e exi..!ted at least a IICOte of 
8]l(!('iC>I of wild cattle, a.~ many IIheep, and fIC,'cml gootll 
in Enrol)(l aiono, und sc,'eml {l"en within Great Britain, 
One author beliel'cil that tll1,re forlllerIy e:ti:;te<1 in 
«rent Britlliu cleven wil{1 sp(wics Off!ll('{'jl peculiar to itl 
WI\('n IVO bl"\~ in mind that llritain 1l(1S now hardly onc 
I)('('uliar llIammal, lind }'rallce bllt few distillctfrom those 
of (h'rmany and convcrsely, and 80 with lJungary, 
Spain, ,\(", but tllat each of these kingdollis J~ 
sen-ral I)('culiar breeds of caUle, shC<'11, &e., lI"e mlbi. 
atImit that wany domestic breeds have originated in 
Euruj'll'; (or whC'n<'e could they Im"e been deri\'ed, as 
tht1l8 (w,'crnl oountriP.il do not I~ a Illllnbcr of 
I)!'('niiar ~pl'cil'8 aa distind Imr('nt-l'tlX'ks? So it is in 
Ind~L t:\,cn ill the caS(! of tho tloUl..."tie dGgII of t]l(' 

whole world, which I fully admit hnl-u Ilrobably de-
11("'1)(1('.-\ from 8("'cml wild SIlC{'il'.~, I cannot douLt thnt 
tlu' .... • IUIII b..'('n an immense amount of iuherited ,'aria' 
ti()i1, Who cu.n belie,"e that anilllllhi c\O;.('ly rcscmbli~g 
1110' Italiau greylumud, the bloodllOund, the bull-dog, 
(.r UI{'nlH'iw spaniel, &c,-!;() unlike all wild Canidro 
--{,,'('r cxi;!\I'(1 fn'('h' in R 8"110 of nature? It has 
often lII'('lI l~ly ~id thnt all ollr roCeiI of dogs hal'e 
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been produood by the crossing of !I. few aboriginal 
speeiCII; lmt by crossing we call only get forms in !!Orne 
degree intennediate between their porents; and if we 
A('COunt for our sel'eral domestic rnee8 by this process. 
wo mllH Admit the former existollro of tho most e"trcmo 
forms, fUI the I talian greyhound, bloodhound, bull-dog, 
&c., in tho wild state. ~[l)rooH>r, tho possibili ty of 
making distinct J"aCe$ by crossing IlfUI be<>n greAtly e"
ag-g<'rn too, Thcre can be no doubt that 8. Nice may be 
modified by occnsiOllAI Cl'088eII, if Aided by the careful 
seleetion of those indil'idllill mOllb'rdB, which present any 
desired character; but that A rAce could be obtained 
neArly intermediate between two extremely different 
l'A('(oB or 8peciCII, I can IlBrdly belicl·e. S ir J. Rebriglit 
e"pre8s.iyexp<'rimcntiscd (or this Objtlct, nnd faile<l '1110 
offsprint\" from the finlt cross between two pllre breeds 
is tolembly and sometimes (Uil 1 have found witl l 
pigeons) extt"<'mcly unifonn, nnd everything seems simple 
enough; bllt when these mongrels nrc c~ olle with 
anOlher for scI'eml gcucmtions, IUHdly two of thcm 'will 
be a likc, aud then the c"treme d ifficu ltv, or mther utter 
hopclCfl.,qlC&, of the task Ix-comes appa~ellt. Certainly, 
A \)1"('0(1 intermediate between tlCO !~r!l di,tind breeds 
could not be gut witllOut extreme cnro and long-eon
t inued st"1ect.ion; 1l0r can I find A I!<illglo ease on record 
of A pcnnnnent race having been ,hu,\! fonned . 

On 1M Brudt of tile })omutic PIge0Il.-Bclie,·illg 
that it is always best to study lOme special grou p, I 
have, II/ler dclibcmtion, trlken lip domestic IJigeons. 
1 hal'o kept every breed whieh 1 could ]JllrclJa.se or 
oLtain, And hAI'e been most kindly fUI'oured with 
~k'lns from ~)I'cral qllartcre of tll0 world, more CSJlC' 

ciAlly by the lion. W. Elliot from jndi!\., and by the 
Hon. C. )(urmy from l)ersilL :llnny trenti,*"" in dif
feft'ut lnugungea liaye been publi.~hed on pigeons. anll 
somo or them are \"{'ry important, lIS Laing of cou-
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lIi,ltml>le antiquity. I have ll8!IOCiatoo with IICferuJ. 
eminent fancir!'!!, and h.ln"o been permitt('(l to join two 
Clf th,· London Pigeon Clubs. 'rhe di,-cf'8ity of the 
Ln~l.i is 10IlIrthing astonishing. Compare tlle Engli.sh 
eam"r aud til(> ~hort-faced tumhlrr, and sec the won
derilll dif1't'~lIce ill their beaks, entailing corresponding 
diffcn'nc('~ in their skulls. Tho carrier, more especially 
thl' male hinl, is aL!o remarkable from tho wonderful 
de\"clolllllrnt of tho caruucliIated skill nbout the IIClld, 
ami thi~ i~ aerompnllied by grt'atly c1ulIgat(.'(1 eyelids. 
,-, ry 1M').. .. • tx!(·rnal orifices to the nOr<trils, aud II wide 
~IMl (If mouth. 'Ille I!hort-fa('('(1 tumhltr has a beak 
in outlinf' alw'>!!l like that of a linch; and tho common 
tumlrlj·f' hfl-i tile 8illgular inherited habit of flying at 
• ~t lu·jght in a compact lIock, nllrl tumbling in the 
air 111'8<1 onor 1iC('1s. 'l"he runt is a bird of great size, 
lIIith Inn)!, ma.s.;i\"e beak and largo fOC't; !lOme of the 
Imb·lrffi.J$ of rUllts ha,-o very long 1lC(:ki!, others very 
IvnA' win!-,," aud tnj]~, others singlll .. rly short tails. The 
illirh is allil'fl to the carrier, hut, inslelltl of a vcry long 
~"lk, hilS a H·ry short and very l>rood Oll('_ The pouter 
ha~ a IUul'h clollb"llted bOOy, winj:.,'1l, nnd 1('.';8; and its 
tn"nlloll~ly d('wlolX'd crop, which it glori('8 in inflating, 
1M)" M'1i excite Il.!;tolli~llU1ent nml c\-en laughter_ The 
turl'it 11M II n'n- I!hort lind conieal beak, with II line of 
n'\ \ N~l f"alhl'n down the lt~t; and it has tho habit 
uf '"()lltinllall~· upanding lllig-litly th(' 1I111)(,r part of tile 
(Bljo'I,11aj:!'\1!l. The Ja~Lin 11M the fc!lth('rs 80 IlIlich 
"wno:-d alollR the back of the Il,'('k thflt they fonl! 
a Lo",I. ami it hIlS, proportioll!llly to itl! lliz(', llu('h 
"IUIIJ,.'Rtl'(l \liliR and tail fcathen<_ ~rhe inunpcter find 
lall~IL(-r, 8.!1 till'ir nallIes expl"{'~ Illl(' r II wry,\iIT('roJlt 
(,(~I from th(' oth('r bre€d..... ~'ho fllniail has thirty or 
en'lI funy tail fL'8t1u_'~ ill.Stead of twell-e or fourteen, 
the "unDalnllmUer ill all memt..t:'rs of tile great IJigoon 
Camily; and thC3C feathers are kel,t expanded, and are 
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carried so erect that in good birds the Lead and tail 
tOllch; the oil.gland is quite aborted. Several other 
less distinct breeds might be specified. 

In the skeletons of the seveml breeds, the develop
ment of the bones of the fnce in length and breadth and 
Cllfmture differs enormously. 'fhe shape, fI8 well as 
the breadth find length of the minus of the lower jaw, 
varies in a highly remurkable manner. ~1le number of 
the cuudal and sacral ,-ertebne Wiry; as does the IIll1n

ber of tilt) ribs, together with tllcir relative breadth and 
tho presence of processes. The aim and shape of the 
apertuI'CS ill the sternum are llighly variable; so is tho 
degree of divergence Bud relati,"c size of the two arms of 
the furcula. The proportional width of the gnpe of mouth, 
the proportional length of the eyelids, of the orifice of 
the nostrils, of the ton~'Ue (not always in strict corrcla
tion with the lcngth of beak), the si7.e of tho crop and 
of the ullper part of the cesophagtIS; the development 
and abortion of the oil.gland ; the number of the primary 
wing and caudill feathers; the relative length of wing 
and tail to each other and to the body; tho relative 
len~,'th of leg and of the feet; the number of seutcllw 
Oil tho toes, the de\'elopment of skin between the toes, 
are all points of stmeture which are variable. The period 
at which the perfect plumage is IlCquired ,'aries, M docs 
the state of the down with which the nostling birds are 
clothed when hatched. l'he shape and size of the eggs 
vary. l'he m>lnncr of Right differs remarkably; as does 
in some breeda the "oice and disposition. Lastly, in 
cerUin bree<b, the males and females have como to 
differ to a slight degrw from each otller. 

Altogetller at least a score of pigcons might be 
chosen, whieh if shown to an ornithologist, and he wcre 
told that thoy were wild birds, would certainly, I think, 
be ranked by \Iim a.s well·defined species. Moroover, 
1 do not believe that any ornithologist would lliaeo the 

Th I W r f h rl ~ r i lin 
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EIlrf.:'li.h ("um"r, the silort-fiwcd tumbler, the nmt, the 
Larb, p"ukr, ami (/lutail in tbe 88me genus; more 
etlpt'('itilly &II in cach of these b",('d~ f!\!vcrnl lru1y
illiw'rit,od IiUlrl'l'('c<is, or species as he might baH) called 
them, ('Q1I1tI be IIhO\\11 him. 

Great as llw llifTl·r.;nces are between the breeds of 
piw'Onlt, I am fullYOOIiVillced tllfltthe common OI)IOioll of 
naturalitota ill ('<lrNJ('t, namely, that all IUn'e descended 
from tbe rock'l'ig"l'OIi (Columba. lida), including under 
tWa knn len railll'op"upbieai faC(:S or !<ulHop<-'eil'S, "'hich 
wlfer frum f'AC'b vth.·r in the runst trilling fC.'<j)(.'('t& A.s 
IleTCral ortbe M'IIIuDII "'weh han.l ltd me to this belief 
are in lOme d~'roC' api'liI:able in otht·r CW;C~, [ will here 
briedygivethelll. Jfthe,;ercral ute(.><isnrenotvarietie:;, 
an,1 han~ not IlnX'OOdcd from the rock-pigeou, they must 
have delll:enuetl from at Icw,"t IIC'ren or eight aooriginal 
Rocke j (or it ill imllO/<llible to mako tho Il~>l('nt domestic 
bret-d8 by tlw cr()tiljing of auy Ie."'ier lIumber: how, for 
illlltAnCtl, ('Qulol a pouter be llrOOurou by tl'08!ling t\\O 
hrooJtl Ullll'Olll one of the ll;iT(:nt-~tO('k8 pO~5(>ssed the 
c1laJ'8(.wri.<ti,' l'U('mIOUS crop? '1'110 ~uppo' •• -d aooriginal 
.tork>! IIlUlit all ha\'c ~Il rock-pigl.'OUS, that is, not 
l.ore«Jillg or ,,-jilin)!iy p.:n:hillg 011 tl"t.~ But besidf'fJ 
C.li'"ia. lIitb itll gf..'O'f:>rnl.phical sui)..;.lJeeiCl'l, only two or 
throoothcr 81"'''l"il'8ofrock-pigo..'Olisareknowllj &,llIlthesc 
have lIot 1Ul'" or tlld cllll.raCkI"!! of tho dOlJlf·"tic breeds. 
Henee till' ;U\'II( .... .-« aboriginal ~t()(.'k~ mu,;t either atill 
exi.!t in tile countries will-re they lI(:Tu origillRlly domes
ticated, And yet be nnknown to ornilhol(lgj~L1 j and this, 
ooJUlidering till'ir si:I.(', haltit!!, and rt=ll\ilrkablo dlal1lCters, 
teems very imllfl:oooltle j or tlll'y mu"t h1\\"o Uoc'OlllC 
extioct in thtl ,,-ilol 8tate. But Lirds bn..-oding 011 prcci
pWc. ... and good Oil'l"><, are unlikely to be extl'rminatOO; 
.rt<J the <"Ommon f()('k-I'i,!,'eoll, which hrus tho &41ll0 hllbitil 
wita the domf..'l!tic L~ J.w.s not lot.OCIl l'xwnninated 
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even on SIlveral of the sma.lIer Britisll isletg, or on tile 
SllOrcs of tilO JlJediterranean. Hence the 8\lppose<l ex
terminntiol\ of 80 many spceies }un'ing similar habits 
with the rock-pigeon 8('Cms to me a n,ry msh llSBumP"' 
tion. Moreo\'er, the se\'eral nboVl'-nalllod domesticated 
bl'Ce(b hn\'e been trausported to aU parts of the world, 
and, therefore, 8OIlIO of them mu.,,-t have been carried 
back again iDtO their Ilnth'o country; but not oue haa 
m'cr become wild or feral, though tho do,'ccot,})igeon, 
wllieh is the rock-pigoon ill a ,'cry &lightly altcred sUIte, 
has becomo feral in lII.weml places. Agnin, all recent 
experience shows thnt it is most dillicult to get any wild 
allimal to breed frody under domestication; yet on the 
llypothesis of tho multiplo origin of onr pigrons. it must 
be asswned that at least 8O\'Cn or eight IlIM'lCies were 80 
thoroughly dom('8ti('tl.ted in slIcient tirnes by half-ci\'i
Iizcd man, aa to 00 quite prolific nnder eonfinemellt. 

An argument, aa it seems to me, of great weight, and 
applieable in so\'oml other cases, is, that tho above· 
specified breeds, though agreeing generally in constitn
tion, habits. ,'oi<:-e, colouring. and in IllQl;t pRrtiI of their 
structure, with th(' wild rock-pigeon. yet arc certainly 
highly IlLnOflllal in other parts of their stnlcturc; we 
may look in "aill throu~hollt the whole great ramily of 
Columbidre for a l>eak like dlat of the English carrier, 
or thut of thQ 8hor~fflCoo tumbler,or barb; ror J'(jversed 
f('tlthers like those of tho JtlCobiu; for a crop like that 
of the pouter; fo~ tail-feathers liko tliOllO of tho fantail. 
J-lellC'e it must be llNiumoo not only that half-ci,-ilized 
man 8IIcceedcd in thoroughly domesticating i!e\'eml 
species, but that 110 intentionally or by chan<:-e picked 
out cxlmoroinarily abuonnni spceies; and fllnher, that 
these very species Itaye since Illl become extillC't or un
known. So ma.ny strange contiugencieB BCCm to me 
imllroooLle in the highest degree. 
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&Jm" fadil in regard to the oolonring of pigrons 
_ell ti( .... ne ('01l$iueratwu. The rock'l)ig'L'01l iii of a 
elaty'!.Iu", and 11M a white rump (the lndian sub
~'i,.,., C. int{'nDedia of Strickland, Ij,wing it bluish); 
the tail has II. h'mlinal dark bar, with the bases of the 
onter f,'I1th£'1'8 externally edged with lI'hile; the wi!lg~ 
han' t~·o black bal'8; some semi·dOlllcstic breeds a11(1 
80mI' al'Pftl'(>!ltly truly wild bret'(liI have, Jxo.s.idcs tho 
tWI) MW'k ban. tht' wings ehequered with blnck. 'J'h~ 
1I.'\·eral mark. dO) not occur togetller in any oth"r specil"!! 
of the whole family. Xow, in everyone of the domf.'l'tie 
bn-t>ols, talr.in~ thomll~hly wdl·bN:d birds, all the above 
markt,. en'n to the II hite e<lging of the outer tail, 
ft'athf'f'I, .. ,m.'limcos coneur perfL'Ctly dew!ol)(!(\' :More-
0\,('1', 1\'h"11 two Lird! belonging to two dL~tinct bllX'd~ 
""' en_-d, n"it!l('r of IIhit'h is blue Or Img any of the 
abon .... pt~·iti(~1 marks, tho mongrel off~prillg are "cry 
apt lIull'\l'nly to a('quire theso ehametel1!; for in~tance. 
I cro,w~1 !'Orne unifonuly white fnntllils with some 
unir.,"DI~· bi(l('k barbs, o'lId tlley )lrOOUee<l mottled 
bn,\HI an,1 LllU'k birds; there 1 again CI'OI:iIiI"d together, 
and on ... p-and,·hiltl of til(' )lUfC white fantail and IlIlre 
bla('k '-'lIrt! WIUI (If lUI benlltiflll " blue colour, with the 
whit" nlmp. d"uhle black wing,oor, nnd oorred find 
whitt-"'t~I" .. '\1 tail-fO:Qthcrs, lUI any wild rock'iligoon! We 
o:'aD \lIul"l'!Itllllll thc;oo> fll('L.., on the lI"ell·koolll\ principle 
or re\"'Mon to ane('!\tral c1mra('tcf!I, if all tho dome~lic 
bl'el'!Li mn'tl d('lt('cnded from the l'Q('k·lli~e(m. But if 
we d,>ny thi!l, WI' mUJjt make one of tIle two following' 
hi,::-hly iml,rol.lAhll' suppositions. Either, firiltly, that all 
tbt' 8e\'eral imagined aboriginal stocke weN <.'Oloured 
ami markt>d like the rock'l'igt-'On, ahhough no othcr 
(>xiMtin~ ~))('('iMl ill thlU! oolouM) Ilnd marked, 80 that in 
Ml·h 1(·lofI.nIte brt.>('(1 t11l'fC might be n t!:udelley to "Wert 
to the wry same colours and markings. Or, lICOOudly, 
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tJmt ooeh breed, e,-en tile purest, has witllin i\ dozen or, 
Ilt most, within a 800m of generations, been tt<lIli!Cd by 
tho rock.pigrou: 1 SIly within a dozen or tweuty genera
tiOI\8, for wo J..-uow of no fact countenancing tho belief 
thnt tho child o\'or re\'erta to somo ono aneestor, removed 
by a grcntcr number of generations. In a breed which 
hns been crotl8C'd only once lI'itil some distinct breed, the 
tendellcy to reversion to nny character derh'cd from such 
Cro&I will naturally becoille lC:811 and )<'88, ft8 in each suo-
cooding generation there will be le8iI of the foreign blood; 
but whell there htu! boon no Cmll with a distinct breed, 
and thcre is fl tendency in both ptu'elltil to re\'crt to a 
character. which has been lost. during &Orne former gene
ration, this tendency. for aU that we enn 800 to the 
l'Ontmry, may be transmitted undilllilli~hed for an indefi
lIite number of gencratioll!l, 'L'heso two di~tinct cases are 
(often confounded iu trCillieeson inheritnllcc. 

Lastly, the hybrids or mongrels from between all the 
domestic breeds of pigeons are perfectly fertile, I can 
state tllia frolll my own obsermtiona, purposely made, 
011 tho most (listiuct breeds. Now, it is difficult, per
Im)l!l impolI!ible, to bring forwanl ono case of tho hybrid 
OIfS)lring of two animals ckarllJ dUtiFlct being theinseh'cs 
perfectly fertile, Some flutllOf8 belie,'o that 10ng-OOll
tinued domestication eliminates this strong telldency to 
8t~rility: frolll the history of the dog I think there i~ 
sollie prohRbility in this hY]>othesis, if applied to species 
elOICly relnted togctllcr, though it is unsupported by n 
single experilllent. But to extend the hypothesis so 
far Il8 to suppose thnt spc(lics, abori~,'inally Il8 distillct 
fill cnrriers, tumblers, pouters, nnd fantails now are, 
should yiei(1 offspring perfectly fertile, 111ttr Ie, flCCms to 
llIe ra..~h in the extreme, 

}'rom tllese llC'I"cralrcasons, namely, tIle improbnbility 
of llIall Ilfl\"ing formerly got IlCven or eight slIllpoeed 
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"p.'(-i¢8 of Ilib't'Oll& to breed fret>ly under domestication j 

Ib."Ie t'uJ'JooeOO 8pecieil being quite 1111).-nown in a wild 
tat.', ami tht ir btlooming nowhere feml; these species 

hA'l'ilig H"ry abnormal characters in certnin re~pecUt, as 
.'Ompe.n~1 with all otlier Columbida:. though 80 like in 
ID/lllt other f('",>N'ts to tlte rook-pigeon; the blue colour 
nn.1 vurious marks occasionally llppel\ring in all the 
Ion~~"'- both when kept pure and ",11('11 cl'O!l8ed; the 
mllll" .... ·) off~).ring killg perfectly fertile ;-frolD tlHl.iC 
k-wru.i "--llUl, tdkeu t~retber, I ('un f •. -'f·\ no doubt that 
all (lur d"mMic Ln-ros ha\'e d('I<CClldt'd from tbe Co
luml", li"la .ilb ilJ! g..oogrnphienllruiH<pecies. 

In f","""r t.' lhi.~ vi,-1\-, I may add, firllliy, that('.li"ia, 
t>f tllu r .. ('k'l'i~"I. has been found capable of dumestica
tion ill EUM.lIMl and in India; IIml that it agree! in IllIbi~ 
and in a gr.·at number of l)()illlS of 81.ru('turc wilh all 
the d"mc-o<tic brools. &comity, although all English 
carri. r c.r ~hf)rt- r!lc«l tumbler differs immensely ill ~r

lain chAn\l'((·rt! from the rock-pigeon, yet by compuring 
Ii ... IIt'H·ml ~ub-brools of these- \-aricti~ moro C:8)C>Cially 
thcl!te IJT-olI~ht from dktant countries, we call mako all 
almO!<t I,,--rft'('l I'('riCl'! betwe<-n tho utremetl of structure. 
Tlunlly, th • ..e ('harncters which are mainly distincth'o of 
M!:·h Lon 1, fur in~tance the wattle and length of beak 
of t1~. ('8.rrl, r. til!' shortness of that of tlle tumbler, and 
the numlM r (If tail-feathers in the fnutail, al'(' in each 
breed l'miDf'ntiy variable; alld the ClI:planation of this 
raM .ill 1 .. \ oh"ioU8 whl-n we ('omc to treat of selection. 
FoIltthly. pi~'118 have been watched, and wndod with 
tb .. utml.ll!t ran'. ftnrl lon>d by Illany poople. They havo 
bet-n .JoIUt...til .. u>d for thouSlillds of years in severol 
'Iuart.·" (If thfl "'orld; the (·artiest known record of 
lli,lt'",,,~ ill in the fifth .. l:gyptian dynasty, ftoout3000 B.C., 
M .as 1-.int''11 Ollt to me by Profe&llOr lA:>pt;iu~; but 
Hr. llircb infOrtllll me that pigroll8 are gh'en in a bill 
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of fare in the previous dynasty, In tbe time of the 
Romans, as we hear from Pliny, immense lJriccs were 
gi\'en for pigeons; "nay, they are como to this pass, that 
they can reckoll IIp tllcir pcdigree and race," Pigeons 
woro mIlch Ylllued by Akber KlUlll in India, about tllO 
year 1600; nover less than 20,000 pigeons were taken 
witll tho court. "The monaf"('hs of lOIn and Turon sent 
llim some Yery rare birds;" and, continues the courtly 
historian, "His Majesty by crossing ille breeds, which 
method WIIS no\'er practised before, has improyed them 
astonishingly." About this same period tile Dutch were 
!l.II eager about pigeons as wero tho old Romans. 'I'he 
paramount importance of these considerations in ex· 
pluining the immense amorult of variation wllich pigeons 
hayc undergone, will be obvious when we treat of Selec
tioll. We shall then, 0.180, see how it is that tho breeds 
so often IUl-vo a somewhat monstrous chllmcter. It iii 
also R most favourable circumstance for the production 
of distinct breeds, that mille o.nd female pigcons call be 
casily mated for lifo; aud thus difi'erent breeds can be 
kept together ill the some aviary. 

I have discussod tho llrobo.blo origin of domestic 
pigeons at somc, yet qnite insufllcient, lengtll; becausc 
when 1 first krpt l)igeons and watched tho scvernl kinds, 
I..-nowing well \\011' true thoy bred, 1 felt fully as milch 
difficulty in belie,-ing that they could have descended 
from a eommon parent, os any naturalist collld ill coming 
to a aimilur conclusion in regard to the lIlany species of 
finches, or other large group" of birds, in nature. One 
circumstance has strllck me much; namely, that all 
the breeders of the ,'arions domestic animals and the 
cultivators of plants, with WIIOIll I have c\'er conversed, 
or whose treatises T havo read, are firmly convinced 
that the sc\'eral breeds to Wllich each luIS attended, aTO 
descended from so lIlany aborigiunlly distinct species. 
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Ask. 8lI I ha\'e asked. a celebrated miser of TIerdord 
cattl(.', whdber hi;} cattle might not iun-a dellCCuded 
from long-honl~, and he wilL laugh you to IIOOrIl, 1 
haHl lIen:r met a pigeon, or poultry, or duck, or 
mbbit fanei(lr, who was not fully convinced that each 
mail) broed was dCilCended from u di~tinct .. pedcs. Van 
lion!!, in his treatise on peal"il aud apples, shows 11011' 
ulttrh" he dubelicves that lhe sc\'ernl tiOrta, for instance 
a Ri~toll-I'il)pill or COOlin-apple, could C\'er have p~ 
et'eth .. 1 rrom tilt.' 1It."IlIhI of the I!oillue tree, J ullnmcrnble 
otht'r !'Sam!,l .... could 00 gi\'cn. 'fht.' CXI)Iuliution, I 
thinlt, hi fiml)lt.'; !'row lon;;-CUlltinued study they are 
IllU1l1tly iml're_'<i with the diff ... rt;nCCiJ between the 
",·teral r&I't.'OI; and though they well know that each 
rare Ulrillll ..lightly, for they will their prizes by solect. 
ill!( Hu,·h I5lit,:ht differences, y ... t they ignore all gcueml 
_",,"UWt ubi, and refw;e to slim np in their Illiuds slight 
diftt'rt'l)('t~ aeo.;ullll1lated during lIlany 81w('"Cl:I8ive genera
liulill. )Iay not those natumlb\..i who, knowing fur less 
or tilt' Jaws of inheritauce tlum doc! tho brcroer, and 
kn"wiu~ no 1U0re than he doe;! of tho intermediate links 
in thtl Iun~ lill('s of dt::.;C(:llt, yet admit tim! many of our 
dum.~" nil'''' haye d6!!Cende-il from tllO 811.mo l)an!nts-
may tll,'y nnt 1\'anJ a Iesoon of caution, wbell they de
ri<1'1 til<' i<1.,1l. of Bpceies in a state of IlIlture being lineal 
~'lUlunt3ofoti)(.'rspeeif'S? 

•. z..rl.o..-kt us now briefly consider the steps by 
.hi .... h lIu1O,-.(io n\CC8 have been pl'()(Il1cell, either from 
une \'r rrom ""feral allied species. Mmo little dfed may. 
~rbaJ'" J.".. attrilmh-d to the direct action of tho Ol:tcrnal 
t'OU.litiOflll or lift·, and !!(lllll' little to habit ; uut he would 
be a wid man who would !l.<'OOllllt by llU('h agellf'iC8 for 
the diffi'n!D('('8 of a dray and rnco hon;e, a greyhound 
and bloodhuund. a carrier aud tumbltr pigeon. One of 
the lDu.;t I'I:lllark.uble f'.'8tures ill Ollr dow~tiC8ted. races 
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is tllRt we soo in them adaptation, not indeed to the 
(ll\imal's or plant's own good, but. to IIlUn's use or fancy. 
Some variations useful to him hrwe probably arisen 
suddenly, or by ono ~tep; many botilnists, for iniitance, 
believe that tho (uller's teazle, with its hooks, which 
canuot be riHltllod by any m~hallical colltri"ance, is 
only a variety of the wild DiJlsncus i and tbis nmouut. of 
change may luwo suddenly IlriS('n in a IIl'Cdling. So it 
luw probably been with the Illrll~l)it dog; and tllis iii 
knowll to Illwo been the case with the alleon shoop. But 
when we compare the drny-horso alld race-horse, the 
dromedary and call1cl, tlu~ various breeds of sheep fitted 
either for cllltivat('(\ land or mouutain pasture, with tho 
wool of ono b~ good for OliO pUtpO&I', and that of 
nuother breed for allotber purpose; when we compan.~ 
tbe lnany broods of dogs. eRcli good for lIIall in very 
diffcrent. W,1)'1I; whell we compare the gamo-cock, 80 

pertinacious in bnttle, with other breC'ds 80 littlo quarrel-
8Ome, \Iith "overlll.'lting layers" which never desire to 
sit, and with tho oonhun 110 small and elegant; whell 
we compare the host of agrieultuml, culinary, orchard, 
and flower-garden mcea of plant$, most useful to man at 
different 8etl.901l8 alld for different purl)('l8('S, or 90 beau
ti(ul in his eyes, we must, I thiuk, look (urther thaD to 
mere mriability. We eallllOt Sllpp080 thataH the breW.; 
were suddenly produced as perf.;ct lind flS Ilscfula8 we 
now see th('m; indeed, ill several C/l.8Cil, we know tllut 
this has 1I0t been their history. 'fhe key is man's power 
of accumulative selection: IlIIture gi\'e8 successh'e ,·o.rio.
tions; mall add3 them op in certain directious useful to 
him. In this 8en.se he may be said to Wilke for himself 
u.seful bre('(\& 

'I'he great power of this principle of selection is not 
ilYI)()theticaL Jt is certain that severnl of our eminent 
breeders ho.ye, even within fl single lifetime. modified to 
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a largo ('xU!nt some bree<h of caule and shoe)). In 
unlt·r fully to realise what they )IIWO done, it is almO€<t 
Dt'('CMl:l8.ry to rend several of the many treati8C8 demtcd 
to thi, ~ubjret, and to inspoct the animals. Drecden 
hahilUlllly ~1)(,i1k of an animal', organisntion as some
thing quite plnljtic, which they oon model nlm06t e./J they 
pl('I\.~I" Jf ) had ~pllee I could quoto numerous pnasagftl 
W thi~ dr.'('t from higMy competent 8uthorit.iCi!. YOllatt, 
who Wa>! Ilrobably beu('r ncquaiut('(l witJl the works of 
agricultuml .. thau almost any oth('r ill(liridual, and who 
W&II wWIjt·lf a wry good jlldg:o of 1111 allimaJ, spcaks of 
tho prill("il,l(' of Ik'leet.iou 8..i "that which ('nables the 
agr1t·ulturiMt. not only to modify the charact('r of WI:! 
flock. Lut to ehange it altogctll('r. It i8 tho magician's 
111"8011<1, l,y mt'll.l19 of wliiC"h be lIlay summon into lifo whnt
ewr fonn and rllould he plea.'!E'8."Lord Somerville, 
8JM.'akinA' of what brreders havo dono for sheel), says;
.. It would IIt:'eIll Ill! if thoy had c1l8lkod ont upon a wall 
a form (X'rfC<'t in itself, and then had ghen it oxi~teneo." 
Thnl mlloJt skilfu l breeder, Sir John Sebrighl, used to 
88y, with t"("!Ipt'Ct to pigeous, tllIlt .. ho would Ilnxiuce 
IIDy gi\"t n f~'ath('r in three years, but. it would take llim 
Iii: yt"1lnI 10 obtain head and benk." 1n Saxony tile im-
1"lrtanNJ of tilt' prin{'iple of sel('Ction in reganl to merino 
sb~'p ~ !II) fully recogtllied, thal men follow it. fI8 (l 

u.u.~; tlw ~hl~'Jl are placed ou a tablo and are stndied, 
like a pio1lll"ll by a connoi:;.,;eur; this ill dollO three times 
at in1~ t"V1I1" of months, and tho she('p arc ('neh time 
marked and dlil<!<OO, so that the very best Illay ultimately 
ooIl'I0'(.1 • .J for J.n.'I.Jing. 

What Englj,lil Lreederg havo /I('fll/llly effected is 
proved loy the {'nonnous Ilritu. gi,'en for animals witJI a 
good ,Je<ii,,'t"('t) j and tlle:;e ha,"o ilOW been exported to 
IlimOlft t'\"t'ry quarter of the world. '1'lIe improvement is 
by no m('8IlS W'!nernUy duo to ef'O&illg different breeds; 
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fill tlle best bree<len are strongly olll>OSCd to this pmc
tice, except sometimes amongst closely allied sub-breeds
A nd when a cross IHl.~ been mnde, thc closest selection is 
far more in(iispcnsable even than in ordinary C(IljCS. if 
selection consisted merely in scparating some very dis
tinct \"ariety, and breeding from it, tho principle would 
be so obvious as hardly to be wortl. notice; but it.'l im
portance consi~ts in tllO great effect produced by tl.e 
aceumulation in one direction, during successive gcne
rotions, of differences absolutcly iuallPrecinblo by an 
l!Ueducated oye-difteren<'"es which I for one llal"C minly 
attempted to appreciate. Not ono man in a thousand 
has accurocy of eyo and jlld~,"ment sllmcient to become 
an eminent breedcr. If gitled witll these qualities, and 
he studies his subject for years, and devotes his lifotime 
to it with indomitable perseverancc, he will succeed, amI 
may make great improl"emcnts; if he wants allY of these 
qualities, he will nssuredly fail. Few would readily 
beliol"c in tho natural capacity an(i yean of practice 
l'equisite to becollle evell 1\ skilful pigeon-fancier. 

'rhe SIUUO Ilrilleiples aro followed by horticulturists; 
but tho varintiouil aro here oftell more abnlilt. Ko ono 
supposes that our choicest productions have been pro
duced by a single variation from the aboriginal stock. 
We hal'c proofs that this is not so ill some cases, in which 
exact records have Leen kept; thus, to gil"e a "ery 
tl'illing instance, the steadily-increasing size of the com
mon g()()!lCberry may be quoted. We we an Mtonishing 
illlpro"eruent in many florists' /lowers, when tllo flowers of 
tho prescnt day are compared with drawings IllUdo only 
twenty or thb·ty years ago. Whell a race of plants is 
once pretty well estal..lishe<l, the seed-raisers do not pick 
out IlIO best phmts, but merely go over their seed-beds, 
nnd pull lip the" rogues," as they call the plants that 
deviate frOlD the propel' standard. With animals this 
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kind or 8e1~tioll is, ill fact, also f<,)lIoll'oo; for hardly auy 
one i8 110 eareh_'l!8 as to allow hi8 worst animnl~ to brood. 

In rt'garo to plants, there is another menns of obsen-
ing the accumulated effeda of seleetioll-namc]y, by 
rompnring thl' din!r..ity of Oowers in the different varie
tit!fl orthe !lRmo "1\C('ics in tho flowl'T-b"llnlen ; tho dil'ersity 
or Il'ilf(,1I, ,lOlls, or tubers, or whatoycr pllrt is valued, i ll 

the kikhpn-g:anlell, in comparison with tho flowers of tbo 
llame "aril,tics; Rnd the divefl;ity of fruit of tho /!Ilme 
IlpeciUfl in tb~ oreluuJ. in comparison with tIle leaves and 
flowers or the tame set of ,-ariHil:s. &>e how different 
tho leaT" of tho eabb6ge are, Rnd how extremely alike 
the nullrCl'lI i how unlike the f1oll-en of the hCllrtBell.se are, 
and lwwalike the (('an!a; how much tho fl'\lit of the 
dift'en'lIt kind" of AOO~berries differ in liir.e, colour, ahape, 
&nil hairilll'lltl, and yet the flowers pl\."'IICnt very slight 
diJl'cn'lIl't.'>!. Jt is not that the Yllrieties which differ 
largely in !IOnle one l)Oint do not (lilrer at nil in other 
poin"'; this is hardly Cloer, perhapij never, the casco 
Th.l 1"11'8 Hf correlation of growth, the iml)Ortnncc of 
wili('h "huuld nover be overlooked, will ('1\Sure !lOUIe dif
fCreDC('!!; but, as It geueral rul;>, I cannot doubt that 
the eontillu.>d Ik'leetion of slight \-ariations, either ill the 
Iew.ft'ao the flowt·rfI, or the fruii, will produro moot! dif
fering (rum (-'4<·11 other chiefly ill tht'l!O chara('tcffl. 

It may ooobjo'Ct .. .J that the Ilrinciplcofscle<'tion lias 
been n>duoOO to Dlethodical pmctieo for 8Cllrecly mon.: 
than throe-quart(,fl1 of a C('Uhll'Y j it has ('('rtainl)' been 
more atwudoo to of late ycars, and many trcatiliCg have 
been puLiWied 011 the suLjI.'Ct; and thl.ll'c~lIlt hlUl been, 
in • l'JO!1'eIipou<ling dt'gtCC, rapid lind iml)Ortant. nut 
it i8 v{'ry far from tnlC that tho prilH'iplo is 1\ model'll 
d.cmery, 1 t'Ould gi,'o 1!C"cml ref"'r('ncCoI to the full 
aeknuwlt .. I;""UIcnt of the iml)()rtall~ or the principle in 
.orb uf high antiquity. III rolle and baroorous I~riods 

c3 



31 METIIODIC.\!. SELECTIOS. 

()f English hist()ry cll()ice animala were onen imported, 
and laws were Ilas80d to Ilrevent tlleir exportation: the 
destnlCtiOIl of horses under 0. certnin 8il~0 was ordered, 
and this mlly bo comparod to the "roguing" of "Innts 
by nurserymon. 'l'ho principle of selection I find dis· 
tinctly given in al\ ancient Chinese cn!'ycloprodin. Ex· 
plicit rules are laid d01l"1\ by iOlllO of tho Homan classical 
writers. .From paBSIlges in Genesis, it is clear that the 
('Olonr of dOlUetltic animaL! was at that early period 
attended to. &wageg now somctimCil Cr0s8 tllcir dogs 
with wild canino animals, to imlll'Ol'e tllO breed, and ther 
fonnerlydid so, as is nttetlted by passagO/l in Pliny. The 
SRmgcs in South Africa match their (traug-lit cattle by 
rolour. as do SOlDO of tho EiiKluimaux their teams of dogs. 
Livingstone IIhows how much good domCl>tie breeds are 
"aluod by tho negroes of the interior of Africa who have 
not tISSOCiateil with Ellro(K'aus. Some of these facts do 
1I0t show actual selection, but they show that the breed· 
ing of dOIllClltie (luimaL! was carefully attended to in 
flllcient time~, and is now atlendell to by tho lowest 
8Il.mgCII. It would, iudeed, have been a Btmngo fact, had 
attelltioll not ~n paid to breeding, for tho inhcritance 
of good Illld bad qualities iii 80 obvious. 

At Ihe pre;I(!nt timc, emiuent brt"Cders try by me
tlIOdical seioction, II-itlt B distinct object in yie ..... , to make 
A ncw strain or SilO-breed, superior to anything c:listing 
in the country. But, for our purpose, a kind of Selec· 
tion, wlLieh may boeall(<{] Unconscious, anei whieh results 
from e\'eryolle trying to poBSeS8llnd breed rrom the best 
indh"idual animals, is more imlJOrtant. Thus, a lUall 
who intends kel!(ling pointers Ulltumlly tries to get as 
good dogs IlS ho can, and afterwards brecdil from iLia 
O\\'n best dogs, but ho has no wisiL or el:poctation of 
permanently altering the brood. No,·orlhele88 J can· 
1I0t doubt that t1Li8 process, oontiuueU during centuries, 
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would impro\"e 8mimodify any breed, iu the !!arne wny 
as Bakewell, Collins, &e., by thill very llame proecs;;, 
only carried 011 more metllOdically, did greatly modify, 
e,'en during their own lifetimes, the fomlS and quo.lities 
of th(·ir cattle. ~Iow and insensible changes of tbiB 
kind could IlHer be recognised Ilnll:S.ll neturu. measure
m('nts or cnn:fu l drawings of the breeds ill question 
had ~'n millie long ago, which might servo for (,'om
ltari"IlIi. In 8Omo cases, however, Ilnchnngr<l, or but 
littl!' dllmged individuals of tile same brroll mny be found 
in" eh·ili.oed districts,. ... ·here the brood htlll been less 
iml'ro,",...l. Tb"re 18 reason to belif·,"e that King Charlcs'lI 
lIpIUli .. l baN ~D uocolll!CioU:!ly modified to a large extent 
aio<~ the tim(> of that monardl. Some highly competent 
autJ.<>rilk-ol are cOIl"ioced that the scHer ill diroc.-Uy de
ri" .. 1 frUIIl thl' 8paniel, and haA probably been slowly 
aikr. .. 1 {n>lll il. It is l..'"1IOWll that t he l':ngliBh pointer 
hwI '",,·n grt:atly chI\llged within tho IflSt century, and 
in thb! Cl\lle th(' change hIlS, it is believed, been chiefly 
.. ffo¥t ... 1 hy cro!SiK'!'l with the fox·IH)Und; but what COil' 
~nu UA i,., that tho change luIS be<'n effected ullconaci· 
ouaIy anrl ~ually, aud ret 80 effectually, tilat, tho\\gh 
the old f"11IlIli.sl1 I)(lilitcr certainly came from Spain, Mr. 
U ... mlw ha.! not seen, lUi I ani iuf ... nnod by llim, any 
native dog iu Rpaio like our poinkr. 

By a similar I'~ of selection, and by careful train· 
ing. 1M .. h .. le (,ody ofF.ngli:d1 ra('€horse& hfi\"e come to 
1U1l- in ft~'dut'!\$ aud size the parent Arab sleck, 80 
\bat tht·lattf'r, by the n>gulaliom for the Goodwood Races, 
are fanlllred ill'the weigbl.8 tlwy carry. Lord Spencer 
and olhl;'" ha,-(> ~hml11 how the ('oUle of J~ngland havo 
iDC'rc_..t in weight and ia early maturity, compared with 
thl' .(,,·k fornnrly kept in thill country. By comparing 
thE' 8('('()unu gin-n in old lligoontn>ati.tst'.llofenrriel'8aod 
tumLl~n wilh 11l(...e breeds 88 11011' eri&ing in Britain, 
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India, lind l)ersia, we can, I think, clcarly truce tile stages 
tbrough which they have insensibly passed, and come to 
differ so grcatly frolll the I'()Ck-pigcon. 

Youaft gives an excellent illustration of the effect8 of 
a course of selection, which lllay be collljidered as un
consciously followed, in SO fill' that the breeders could 
nel'er havo expected or e"en han~ wished to hayo pro
ducc<l the result which ensued-namely. tllo production 
of two distinct strains. The two flock;. of Leicester shcell 
kept by ) [ r. Buckley and Mr. 13urgess, as ~Ir. Youatt re
marks, "haye been Ilurely bred from the original stock of 
Mr. Bukewell for upwards of fifty yearn. There is not 
a suspicion cxisting in the mind of anyone at all at.:
quainted with tlle subject that tile owner of either of 
them hns deviated in any ono instance from tho pure 
blood of Mr. nakeweU's flock, alld yeL the difference 
betweell the slloop possessed by these two gentlemen i~ 
so grent that they lUH'O tho appearanco of beillg quite 
different varieties." 

If there exist savages so barbarous as neyer to tllil~k 
of the inllCrited character of the offspring of theil' 
domestic animals, yet anyone animal particularly IISCful 
to them, for any special purpose, would be CArefully 
preserwd during flllllines and oUler accidents, to which 
savR,;,<YCs are so lillble, and such choice animali would thllil 
gcnemUy lefwe lllore off~prillg than the inferior ones; 
so that in this case tllcre would be a kind of uncou
scious selcction going on. "ro IlOO tIle nUlle set on 
animals e\'Cn by the barbarians of Tierm del Fuego, by 
their killing aud de\'ouring their old women, ill times of 
dearUl, as of less value than their dogs. 

In lllants the &lIue gradual process of inl ilrovemenl., 
through the occasional presel'\'ation of tho best indi
\'iduals, whether or lIot ~ufficiently distinct to bo ranked 
at their fin'-i. ullpcArance as distinct varieties, (1m' whether 
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llr not two or more speciCfl or mceil have become 
hlended together by crossing, mny plainly be rccoguiaed 
ill tbl' incl'\:llbC(l sire and beauty which ..... e no ..... 800 ill the 
l'8rictit'S of the heart.ileflS(l, t'OtIe, pelllrgouium, dahlia, lind 
oth,-r I)lanl.i!, when compared with lhe ol(ler varieties or 
l\ ilh their pnrent--stocks. X 0 0110 would over expect to 
gd n fln.t·ralo henrt.'lcilSo or dahlia from tho seed of fl. 

lIiM plaut. No one would cl:pect to l1Ii~ n first--nlte 
melting POM f",111 the seed of the wild penr, though 
lill mi~ht ~uC'fi.'cd from a poor seedling b'TOwing wild, 
if it had l''''IUQ from a gnrd..,n.~tock, 11u:! penr, though 
Milc.ivatffl ill cJa,.,.ical time;., IIPI)eUl'II, from Pliny's de
IIl'l'iJotiun. to lum,l been a fnut of ,'ery inferior quality, 
IluU"cM. ... nf.:TtRt sllrJ1ri:!ee~Jlrc.;.;cd in horticultural works 
at tilt, \l\ollderful !okill of ganlt-nel'll, in II/H-ing Imxlnced 
IIl1t-h splendid n'!lults from such poor materinLB; uut tho 
urt, I ('lInnot doubt, has been ~impJe, and, lUI fur ns the 
tinal rc~ult is collcemed, lma been followoo (lImos! Ull

collJj(-i()u~ly_ It hlUl cousi~ted ill IIlways cultivating tIlC 

lx-lit kno\ln ,'ariety. sowing its 1ICC<Ls. and, when a lllightly 
Letter ,-arit-ty 1I1U1 chanced to appear, selecting it, lind 
110 onlliln.!,j. Bnt the ganleners of the clnS!!icnl period, 
\\lio ('ultivAted the best pear they could procure, nc,'er 
thought "'hat sJllendid fruit we should eat; tllOugh we 
oll-e Our excellent fruit, ill some smal[ degree, to their 
ha,·inf(' nutumlly cllOW'n and 1)rc;!Cf"l'(llho bc;;t varieties 
tht'y ('Quid an,-v.ilere find. 

A IArJ:.,'l.! AUlount of ehange in our ('ultivated J)lallts, 
thll~ ~Iov,.(y aud IUlcoIbtio\l~ly accumulnted, expluins, lUI 
I bclit'n', t110 wcll-kno\lll fn('t, that in A n~t number of 
('~~ we Cillillot T('('Qgni:;e, and therefore do not know, 
til(' lIiltl pan,uf,.stockil of the plalltil whi('h havc ~n 
IOIl~·..t eultimtcd in our flower and kitchen gardens. 
If it hM tak{-Il ~ntllries or tholl;;nnd~ of )'CQI'l:! to illl' 
rron' or mOllify Illo:;t of our plallll! lip to their pI'C:Ient 
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standard of usefulness to man, we cau undorstand how 
it ill that uoither Australia, the Capo or Good Hope, nor 
any othcr regiou inhabited by quite ulI(:i"ilised man, has 
affordod us a singlo plant worth culture, It is not that 
tl1080 COUlltril.'9, so rich ill BpcciOl!, do not by a stmng<! 
c\UUI(,O IKl&SelJ,$ the aboriginal stocks of auy useful plants, 
but tllllt tho native lliants havo lIot been improved by 
continued selection up to a standard of perfection com· 
IlRrablo with that given to the plants in countries an· 
ci£'ntly ci"ili.sed, 

]\1 regan! to the dOlilestie animals kCI,t by Ilncivilised. 
Dian, it should not be o,'crlookod that thoy alDiOllt 
always hM'e to struggle for their own food, at least 
during ecrtnin Ilell.SOns. And ill two countries \"Cry dif
ferently cireumstanced, indh;duals of the sarno speciC8, 
having slightly different ooDstitlilionsor structure, would 
often succeed better in ille olle country than in the 
other; and tl\uB by a pr0ce88 of "natural selection," as 
will hf'N,'aftcr be more fully explained, two sulrbreeds 
Illigllt be fonned. This, perhaps, )lRrtly cxlliaius what 
has been remarked by 80me authors, nan,cly, that tllO 
varietiC8 k<'llt by savages ha"o more of the character of 
species than tho ,·ariotios kept in civilised oounuies. 

On Iho view hore given of tho aU.imlJOrtant part which 
selection by mall has played, it broomes at onoo ob,-ious, 
how it is tllat our domestieracefl show adaptation in their 
structnre or in thcit' habit.. 10 man', want.. or fancies. 
We can, I think, further understand tho frequently 
abnormnl charncter of our domestic mcOll, alld likewise 
tlleir diffetCnces being 80 grent in external ch/U"ll.Cters 
all(i rolutiyoly 80 slight in internal l)I\rt8 or organs, 
Uall cnn hanlly 8(l1ect, or only with milch difficulty, IlIlY 
deviation of structure excepting 8uf'h ft9 is Cl:ternally 
,·isiblo; ami indeed he rarely c&.res for whut ia intcl'll/ll. 
lie call oe'·o1' act by selection, uC(!pting on ,-a1'iatiollS 
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lI'hich are lil'i!t gi,'en to him in /JOllie fllight degree by 
nature. No man would ewr try to make a fantail. till 
h6 IlaW Il pigeon with a tail developed ill 801ne 8light 
df'gree in an uUllSual manner, or a pouter till he SQW (\ 

pig-eon w'jth a crop of somew'hat \lnuSUId size j and tile 
mol'(l abnormal or unusual any chal'llcter was wben it fU'l:it 
alllll.l.!\t('(i, tho morc likely it would be to c!ltch his atten
linn. But to IlSO such an e:tpre~~ion as trying to make 
a fnntnil, i~, 1 hn.\'e no doubt., ill I110St CMCS, utterly in
rom"-'!. The l11an who first selected a pigron with a 
1I1ij;l'htly larg('r tail, n('ver dreamed what the d('8C('lldallts 
of thltt l,i~'On would berome through long-continued, 
l18rtly un('On,o('i"u~ and Jl8rtly mctllOdicnl selection. Per
haJw the pnrent bird oC all fantails had only fourteen tail
fcatlw" ,ollll'w'hat (':tpanded, like the pl't'8l.'llt Ja"a Can
tAil, (or li],(\ indi"idnala of other and di,;tinet breeds, in 
which M many as Be,-entcell tail-feathers have been 
{'()uuted. }lC'rlmpe tlle first pouter-pigoon (li(1 not inflato 
its crop much lIIore than tho turbit now d(){l8 tllC upper 
l)9.rt oC il6 OO8OJllmgus,-a habit which is disregarded by 
all fanciel"ll, as it is IIOt one of tJle pointa of the brood. 

Sor Id it 00 thought that !lOme great dovialion of 
~trn{'turo would 00 necessary to ("fttch tlle Cancier's eye: 
he pt'l'C(!in'8 (,:ttremely IImall dilf~J'('n('(.'8, and it is in 
hllman 11IIhu'e to "alllo any nO"elty, howen .. r elight, in 
Olle'iI 0~11 llOI-<",-,:;.,;ion. Nor must the valuo which would 
f<mueriy be BetOIi any slight differences in the individua6 
of the MillO ~JlN'i('!O, be judged or by tho mille which 
would now 00 set on them, after s(wernl broods have 
onco fairly lx'Cn C8t.ablished. Uany slight difl'crcllccs 
mi/-:ht, and indl'CU do now, arise amongst pigooll~, wllich 
are rejodcd as fnulte or deviatiol\s Crom tho standard of 
Iwrrl'C'tion of ('ach brood Tho COlumon go<lIIO has not 
given ri.-to to any marked \'arieti('8; hence the 'l'houlousc 
ami the common breed, which dilTo:r olily in colour, tlmt 
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most fleeting of characters,llave lately been exhibited 
as distinct at our poultry-shows_ 

1 think tllese views further explain what has sometimes 
been noticed-namely, that we l..-now notlling about the 
origin or history of any of our domestic breeds. nut, in 
fact, a breed, like a dialect of a language, can hardly be 
said to have had a definite origin. A man preserves and 
broods from an individual with some slight de,-jation of 
structure, or takes more care than usual in matching hi3 
best animals and thus improves them, and the illlilroved 
individuals slowly spread in the immediate lIeighbour
hood. But as yet they will hardly have a distinct name, 
alld from being only slightly vailled, tlleir history will 
be disregarded_ When further improved by tllO same 
slow and gradual process, t11ey will silread more widely, 
and will get recognised as something distinct and \'alll
able, and will then probably first recci'-e a provincial 
llame. In semi-ci,-iliscd countries, with little free com
munication, .the spreading and knowledge of any new 
sub-breed will be a slow process. 1\JJ soon as the points of 
value of the now sub-breed are once fully acknowledge<l, 
the principle, as I ha,-e called it, of unconscious selection 
will always tend,-perhaps more at one period than at 
another, as the breed rises or falls in fashion,-perhaps 
more in one district than in another, according to the 
state of civi]iJ;atioll of the inhabitants,-slowly to add to 
the characteristic features of the breed, whatever they 
1ll!ly be. But tho chance will be infinitely small of any 
record having been preserved of such slow, varying, and 
ill.SCnsiblo changcs. 

1 must now say 1\ few words 011 the circumstances, 
favourable, or the revcrse, to mau's power of selection. 
A hig!\ degree of variability' is ob,-iously fsyourable, 
lIS freely giving the materials for selection to work 
011 ; not that mere individual differcnces are not amply 
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IIIlfficient, with el:treme care, to allow oCtho aceumulation 
ora lafl.,"e amount 0~modi6cation in almOiit anydCllired 
lIirt'Ction. nut n8 variations manifetltly UllCful or ]llensing 
10 man appear only occasionally, the chanco of their 
appcarnnC(l will be much increased by A Inrge number 
of imlividuflls being kept; and hence this OOllles to be 
of tho hiA:hc~t importance to success. On this principle 
lfandu\lllmJl remarked, with respect to tho Sit<''C]1 of parts 
01 Yorhhirt', that "as they generally belong to IKlOr 
1"""1,1(', and aT(' mOl>tly in ,mail bit" they never can 00 
iml'ron .. -d." On the other hand, uUl'SC'rymcn, from rai.;ing 
larJ,re Ito.·k, of the I18me planti, are generally far more 
8U.""'t.'lllful than amateurs in getting new nud valuablo 
Tllrieti..... The keeping of a large number of indi,-iduals 
of a .!!114.'('i.'tI in any country require.!! that tbe species 
shouhl be plfICed under fayourable conditionil of life, so 
as to breed freely ill tllat country. When tho individunls 
of any ~llOCies III'\! seanty, all tho individuals, wllutever 
thdr (jumity mny be, will generally be IIllowed to breed, 
and thi~ will effectuallyprevellt selection. But probably 
thl.l mo..t important point of all, is, thut the uuimnl or 
(llnnt should be 80 highly useful to mun, or 80 much 
\'II.1tI(:« by him, tJlat the closest attention should be 
paid to en'lI the slightest deviation ill tho qualities or 
etrurturoofeach inuiridual. l..'nless such Attention be 
ll8id nothing Culi be effected. I huro ~Ii it gran!ly 
remarked, that it was UlOilt fortunate tlmt the stmw
berry began to mry just when gardeners began to atteud 
doecly to this plant. 1'10 douht tho stnl\\berry had 
ul""uys wiried sinco it was culti,'ulod, but the slight 
Hlrietie" hud heen neglected. As soon, howover, 8.8 

1-,'lU'dt:nel'!l picked out indi,-idual Illnnta with slightly 
l.uger, earlier, or better fruit. aud raised soodlin{,,'11 from 
them, Rlld again Ilicked out tile best occd1inb'll nud 
Ln..'tl from thelll, theu. there a]llJCru'C<i (aidL'tI by BOlle 
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crossing with distinct species) th08(l many admirable 
varieties of the strawberry whiclt. havo been raised 
during the last thirty orrorty years. 

In the case of animals with separate sexes, facility 
in pre'"Ontillg orosses is an important element of success 
ill the fonnalion of new mces,-at least, in a oountry 
which is already stocked with oth~r mces. In this 
respect cnclosure of tho IfUid plays a part. Wandering 
savages or the inhabitants of open plains rarely 1>OtISCBS 
lUore than one breed of the same species. Pigrons can 
be matcd for lifc, and this is a great connmicnco to tho 
fancicr, for thus many races may be kept true, though 
mingled in tho same ayiary; alld th.is circumstance must 
IlIwc largely faroure<l tho improvement and formation 
of llOW breW-so Pigeons, I may add, cau be propagated 
in great IlIlmbers alld at a yery quick rote, and inferior 
birds mny be frocly rejected, as when killod they serve 
for food. On tIle other hand, cats, from their lIoctunlal 
rambling habits, cannot be matched, aud, although so 
mueh valued by women and ehildren, we hardly eyCl' 
see a di..;tinct breed kept up; such breeds flil we do 
sometimes see are almost always imported from some 
other couutry, often from islands. Although I do IlOt 
doubt that some domestic animals vary less than others, 
yet the rarity or absence of dti;tinct breeds of the cat, 
the donkey, peacock, goose, &e., may be attributed in 
maill part to selectioll not Iltn'iug been brought into 
play: in cats, from the difficulty ill pairing tIlBffi; in 
donkeys, from only a few being kept by poor people, and 
little attention paid to their breeding; in pellCOCks, from 
not beiug "cryeflilily reared and a large stock not kept; 
in goose, from beiug "aluable only for two purposes, food 
and feathers, and more especially from no pleasure hal'
iug beeu felt in the display of distinct breeds. 

To SUlll up 011 tho origin of our Domestic Races of 
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auimah and plants. I belio\'o that tho conditioWl of 
Iir.:, from their a ... tion on tbo rellrodueth'o IIpteUl, are 
.(leI far of tho highest importanco as causing variability. 
I do not btolieH~ that I'ariability is an inherent (In{1 
n(>{~ contingency. under all circumstauOO8, ....-ith all 
o'Wlnic bciuf,'l<, as somo authors JIaI'O thought. The 
effect.! of \'ariability are Illodifi~l by \miou8 degrees of 
illileritan('o and of r(ll'Cr.;ion. Variability is governed 
by many uukuO\I1i lall""8, moro especially by tJlat of cor
relatiun of ptlv.1h. Something lUay be attributed to 
tho din.>ct 8{'til>ll of the conditinns of lift'. Something 
must be attributed to UB6 aud di.,;u..e. The final reflult 
~ llulol n·uol,·n..a. infinitely (-omillex. In 1j()1ll0 cases, T 
do not doubt that the intercro.;;;iug of s]loeiNil, aborigin
ally di><tin('t, Iw Illayed an important part in tllO origin 
of onf domestic productions. When in any country 
tIC\'ernl domCl:;tic breeds hll\"o once been estnblislled, 
tilt'ir occaliional intercrossing, with tl\O aid ofllt!iectiou, 
has, no doubt, Inrgely nided in tho formation of llew 
,ul"..broeds; but tilo importaneo of tho crossing of 
\-aridics has, I bclio\'e, been greatly eXlIggerated, both 
in n-gnrd to animals lind to thoeo plants which nre pro
)NlgBte·d by 8OC'd. In plantil which ~Ire temporarily pro. 
IlagBle<i hy cuttings. buds, .\:c., tho importance of the 
cro.;aing both of d.btinct species lIud of \'Ilrielies is im_ 
mense; for tho culth,ator hero quito diilreganls tho ex
tremo vllriability both of hybrids and mOllgrels, alld tho 
frequent lIlerility of hybrid)!; but tho Ca&CS of Illana not 
Jlropagatcd hy seed are of littlo impol1ance to us, for 
their cndnrance iii ouly temperory. Ovcr all these 
cau8C'll of Chango r am convinced thllt tho D.CCllUlU
latil'o actiou of ~lection, whether applied IlIctluxiically 
and more quickly, or ullcoll8Ciou.:Jy find more slo\\'l)', 
hut lIloro elliciclltly, is by far tho predominant Power. 
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CHAPTER II. 

VABIATION UNOJtIl NATURB. 

Variability _ Individual differences _ Doubtful ~peciea - Wi,le 
ranging, much diffulI<..:i,!\Ild common 'pede!! vary mQl;t~pc<:ies 
of the largcrgenel1l in allycollntry vary more than the6peci ..... 
of the smal1ergener:a-1rIany of the 6peciCi of the larger genera 
rcsemblcvarie\ies ill being very c\"""ly, but unequally, relateol 
toeacbothcT,lIIldiuh!willgreslricte<irange!!. 

BEFOIlB applying the principles arrin"!d at in the last 
chapter to organic beings in a state of nature, we must 
briefly diiICuss whether these latter are subject to Imy 
variation. To treat this subject at all properly, a long 
catalogue of dry facts should be given; but tllese I shall 
reserve for my future work. Kor shall I hero discuss 
the Yariotul definitions which hare been gi"en of ihe 
terlll species. Noone definition has as yet satisfied all 
naturulists; yet crery lIaturalist knows "aguely what 
he mellns when 110 speilks of a species. Generally the 
term includes tho IlIlknown clement of a distinct act of 
creation. 'rhe term "variety" is almost equally diffieult 
to define; but llCre community of descent is almost 
universally implied, though it can rarely be proved. 
'Ve hare also what are called monst£Ot;ities; but tllCY 
graduate into ,'arietics. By il monstrosity I presume is 
meant some considerable dm·jation of structure in one 
part, either injurious to or not useful to tllo species, and 
not generally propagated. Some authors use the term 
"varilltion" in a technical SCIlllC, as implying a modifica
tion direct! y due to the physical conditions of life; and 
""ariatiollS" ill this 8Cnse arc supposed not to be in
hcrited; hut who Ciln suy that the dwarfed condition of 
sheila in the brackish waters of the llaltic, or dwarfed 
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plant;! on Alpine lIummi~ or tho thicker fur of au 
anilllfil from far northwards, would not in tOlne cases be 
inil('ritoo fllr at least !lOme few genemtions? nnd in Illis 
CfIII(l I Jlrt'FllIllO that tbe form would IJo called a \'ariety. 

·\ fillin, In' havo m(lllY sligllt dinerenccs which Illay be 
cal1,'(! indil'idual d ifferences. Buell fI8 aro known fre
qu('utly to al11M'ar in theoff~pringfrom tho Mille parcnl8, 
or ... hi ... h may be pl"('~umed to IlIow.' thus ariscn, from 
hMfll.tfn'qul·ntlyob.,NTcd in HIO indi\"idualit oHlle SIlIlIO 
llpel"it't inhahiting the samc oontlnl'd locality. Ko one 
IUJ'PlIIt'8 that all the individual~ of the samO ~)Cci('8 are 
nut in th .. v ... " Mme mouJd. 'rbeso indh-idual difTer
~ an> highiy importaut for ... .., all they afford mate
rial. filr natural selection to lIC{'ulllulat(', in the sallle 
mann" .. 8.1! man cau IlCCUmnllite in any ~iI'en direction 
individual dilfcreuo'es in his dome~ticated productions. 
The ... ~ indil"idual differences gt'nerol1y affect what un tu
raliMU! ron~i(l('r unimportant partB; bllt I CQuld show by 
a l(lug catalogue OffliCts, tllat parts which must be called 
important, wh('thcr viewed under a physiological or ela!:'
aifil'Rtory point of yiew, sometimC8 l'a'1' ill the indil"i_ 
dual~ of tho Silmo ~pecics. I am convinced that the most 
eJ"I'.·ri(·u('('(1 naturalist would be surprised at tho number 
of thll ca...;('S of ,-ariabilitr, e\'en in imllOrtllut partll of 
IImcture, whieh he could oollect. on good authority, (I.lj T 
ha,'o rollC<'ted, during IL COlll"!!C of y<'llrs. It IIhould be 
"'melllbert>d that systematista are far from plca.sccl at 
findingmriability ill importautcharaeters, and that there 
are !lilt many men whowilllaboriouslyexallline internal 
aod important organ~, and oompare them in mally sped
m('n~ of the Silme species. I should nowr ha\"o expected 
lhat the hmnching of tile main !lerw'S elo..o to the great 
Ct'lItml gn.n~l ion or an insect wonld havo been ytu"iable 
io th ... SIlIllO BIICCi<'S; I should ];al'o ~IICCte<l that 
chango..'fI of this nature could ha\-o been effected only 
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by slow degrees: yet quito ~ently Mr. Lubbock hus 
!;llown a degree of yariability in tllCl:!() main nerves in 
CoecU8, which muy almost be compilred to the irregular 
branching of the Btem of a tree. This philOOlOphical 
naturalist, I way add, lIas also quito roccntiy shown 
that the muscles in the larY(C of certain inseds are 
yery far from lllliform. AutllOfS 80metimee argue ill 
Il circle when they state that important organs llever 
mry j for these same authors practically rank Olat cha.
racterllS important (as some few IlntumliBts have honestly 
confessed) whicb dOCB not vary; and, uuder this point 
of view, 110 instance of 1\11 important ] )(\11 varying will 
ever be fOlllld: but under any other point of view many 
instances assuredly can be given. 

'l'hcre is ODe point connected with indiyidual differ
ences, which 8eelns to me extremely perplexing: I 
refer to those genera which havo sometimcs been called 
"protean" or" polymorpllic," ill which the species present 
lin inordinllto amonntofvariationj and hllrd!ytwo nlltu
miists Cll11 agree which forms to rank Il8 species lind 
Wllich tIS varicties. "'e may instanco Rubus, Rosa, and 
Rieracium amongst pilmts, sc\·eral genera of insecta, and 
several gencra ofllrachiopod shells. In most polymorphic 
genera some of the species have fixed and definite cha
racters. Genem which are polymorphic in one country 
seem to be, with somo few exceptions, polymorphic in 
otller countries, n.nct likewise, judging from Broclliopocl 
shells, at fonner periods of time. These fads seem to 
be very perplexing, for theysccm to sllow that thi!! kind 
of variability is independent of the conditiollll of lif('. 
I am inclined to suspect that we see in these poly
morphic genem variations in pointa of structure which arc 
of 110 sernce or dissen'iee to t110 species, and which con
sequently have uot been seized Oil and rendered definite 
by nntural selection, as hereafter will be explained. 

I W rI< f ~ rwin nli 
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Tho..(> (lInllll which JlOEISt'!>S in 8Omo considerablo 
dt~'" tho character o( ~peciC8, but which are so closely 
.!I;imilllr to somo other (onn!!, or are so c10ecly linked to 
tll('m by intermediato gradations, that naturalists do not 
like to rank them as distinct ~pecies, are in several re-
8f"'Ct .. thp mo~t irnportant(or us. '''OlulVooveryreo.soll 
to I)(·lit·'·c that mally o( these doubtful and clOflCly-nllied 
r.'rm~ luwo permancntly retained their characters in 
tbt'ir "wn country (Of a loug time; (or fI8 long, as (ur 
III 'Iff' knn .. , as ha\"(' good and tnlC speeies. Practi
!!ally •• h,-n a llaturnJk, can unite t1l\'O (omlB together 
bv vlMrs having intermediate charnet.I:" ho treats the 
"~e &II a vari,·ty o( the other, ranking tllO m06t comlllon, 
Lat .xlI1·tim,'S the one fim dE'»<.·ribed, lUI the species, 
.nd tim (>tht'r as tho yariet~'. But cuscg of great difti
cult,·, which I win not hE'r6 enUlllerate, BOmctimes 
~r in dl'Ciding whether or not to rank ono (orm as 
II vant·ty of another, even when they aro cI08Cly con
nerh~1 "l' intennediate links; nor will tho commonly
a.um( ... 1 hybrid nature o( the intermediate links always 
",mcne Iht· diHkulty. In "ery mUlly clUlCS, however, 
0lIf' ("ml U. ranked as a ,'ariet,· of auother, not because 
the illt< rmediate links ha,'e s'etually bc<-n found, hut 
beeauIe analO)..')' It -ads the oh.erwr to sUPl>OiI6 either 
that Illt·y do now 80mewhere exiat, or lIlay (onnerly 
batt' .. xi.tttod; and hero a "ide door for t.ho entry of 
doubt and ronjo'l'turo is opent"d. 

Heneo:o, in determining wh('tll('r CJ. fonn should be 
ranked .. a ...,...nPl!l or II "aricty. tho opiuioD of natural
.. haYing IIOUnd judgment and wido expericlloo l!e(!ms 
the ooly gWde tl) (ollow, We mu~t, however, ill mnny 
~ ~idt> by a majority of nllturalist.;, for (cw well· 
muktod and W' .. ll·known varictil's call be named whieh 
baT~ bOt bt-t-n raoktod as species by at least somo com

..... 'jndg<o. 
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'llHl.t Yl\rieties of tllis doubtful nature are far frolll 
llllOOllllllon cannot be disputed. Compnre the several 
floms of Grcat Britain, of France or of the United 
States, drawn lip by different botanists, lind see what It 
8urpri~ing number of forms hn\"e been ranked by one 
botanist as good species, and by Itnother as mere 
\'IlTieties. l\lr. Il. C. Watsoll, to whom I lie tinder 
deep oblign.tion for assistance of 1111 kinds, has marked 
for mo 182 British plants, wllich arc gcnerltlly eOIl
sidered as Yflrieties, but which JJal'e nil been mnked 
by botanists as species; and in making this list lIe 
has omitted mallY trilling wlrieties, but whicll never
theless \11l.\'C b~n rUllked by some botanists as species, 
and lIe has entircly omitted sc\'erai higllly polymoqlhic 
genera. Under genem, including the mM polymorphic 
forms, Mr. Babington ghes 251 species, whereas Mr. 
Bentham givcs only 112,-11. difference of 139 doubtful 
forms I Amongst o.nimals whid\ unite for each birth, 
and which arc highly ioeomoti\'e, doubtful fomls, ranked 
by one 1-ooiogist as Il. species I\Ild byal\other asll. variety, 
cau Tarely 00 found within the same country, bllt aro 
common in scparated aTeas. How many of those birds 
ami insects in North America aud ]~urope, which differ 
very slightly from ench other, IIII\"O been ranked by 
ono eminent nllturalist as lllldoubt~d species, aud by 
another as varieties, or, as tlley are often called, as 
geographical rnc~s! Uany years ago, when comllaring, 
and seeing others compure, tho birds from the sclJa
rato islands of tho Galapagos Archipelago, both one 
with another, and with those from the American main
land, I was mu~h struck IIOw entirely vague and arbi
trary is the distinction between species ami varieties. 
On the islets of the little l\fadcirn. group there arc 
mltny inseets whicb aro characterized as vnrieties ill 
Ur. Wollaston's o.dmirnble work, but Wllich it cannot 
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be doubt.~1 would be ranked as di..;tinct SI)C('ies by many 
t'Dlum"logistg. .Even Ireland lias a rew animals, now 
gt'n .. raIly regarded as nricties, but which havo been 
rankt'<1 as species by some zoologists. Sovernl most 
"1ICri.·n('Cd omitbologista coll8ider our Brilish red 
gruwoc lUI only n strongly-marked rnco of a Norwcgiun 
tpet'iCM, Vo'hl·l1.'RiI tho greater number rook it as an 
andoubttod specieil )lC<:uliar to Great llritaill. A wido 
diIt.alK'e bet1f(.'1 n the homes of two doubtful forms leads 
1DADy naturaliN to rank both as di"tinct specica j but 
wb.& cIiR.uaet>, it has ~n well asked, will suffice? if 
th.t bH~D Am.·rit'a and Europe is ample, will that 
bet .... the Coot.in.·ut and the Awn'll, or ~fadeim, or 
the Canarn, or Ireland. be sufficient? It must. be 
IIdmitted that many rorms, conOOered by highly-compe
tentj~ lUI Tarietiee, luwe so perfectly tho character 
oI'P«'iN that they are ranked by otlu~r higilly-compe
teat judgl'l All good and true species. Dut to discuss 
whether tb, ·y are rightly called S}lC<:ics or \'arictics, 
w..e any df.finitiun ofthcae tenllS has been gencrally 
~ is TAinly to beat tllO Air. 

Jl.my of tbe cases of strongly-marked '-arieties or 
hbtful -reo-io'tl _ .. ll d(ll!ef\'o coruriderntion j for !Kweml 
a...rn.ting lin.of! of argument, from b"COgrtlpbical dis
tribacioD. anaIngi.-..l variation, hybridislll, &c., IUlvo 
.... brought to bear on the attemllt to determine their 
nak. I will hl'nl g1\"e only a single instau("C,-tbe 
...n.kDowu ODe oUhe primrose and COI\~Jjp, or Primula 
nIpriI aad .. en... Tbe>le planu diff .. r eonsidcrnbly ill 
~; they ba .. e a different It/nour, IIlId emit a 
...... odour; they lIowt'r at alightly (lifiCfCnt periods; 
they pow ia lIOtne_bat difl'crent stati(ln.; j tllOY ascend 
~.., dift't'rt'nt b(>ightsj tli(>y have diJfCfCllt 
popapbiraJ fangI-'I j and lastly, according to vcry 
~ cJ:perimCUtli made during am'eml years by 
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that lUost careful obsen'er Giirtner, they Cil.il be crosse(t 
only Witll much difficulty. We oould Ilnrdly wish for 
better evidence of the two forlllil being specifically dis
tinct. On tho other hand, theyaro united by UlallY 
illtcnnediate links, and it is "ery doubtful whether thcso 
links are hybrids; and there is, as it seems to me, an 
overwhelming amount of experimental c\-idencc, show
ing that tJLey descend from oommon parents, (lnd 001i
sequently nmst be ranked 88 varieties. 

Close investigation, in most CIlSei>, will bring naturalists 
to an agreement how to mnk doubtful forms. Yet it 
must be confessed that it is in the beat-known countries 
that we find tIle greatest number of forms of doubtful 
value. I havo be.:n struck with tho fMt, that if any 
animal or lliant in a state of nature be llighly useful 
to man, or from any cause closely aUract his attention, 
varieties of it will almost universally be found recorded. 
'fheso varieties. moreover, will be often ranked by some 
authors as species. Look at the common ook, how 
closely it has beeu studied j yet a German author 
makcs more than /l. dozen species out of forms, which 
are very geuerally considered as ,·aricticsj and in this 
country the highest botanical authorities and practical 
mell can be quoted w show that the sessile and pedun
culated oaks are eitller good and distinct species or mcrc 
varieties. 

" ' ben 0. young naturalist commences the study of a 
group of organisms quite unknown to him, he is lit first 
much perplexed to dctermine w]lIltdilferences to consider 
liS specific, and what liS ,"arietics j for he knows nothing 
of tho amouut lIud kind of variation to which the group 
is subject j and this shows, at least, how vcry generally 
tllera is some variation. But ifha confine his attention 
to one elMS within one country, lie will soon mako nl) 
his mind how to rllnk most of the doubtful forms. His 

c The Complete Work of Charles Darwin Online 



CIUI'.II. 51 

gt'lleral tf'ndelley 'Ifill be to make many epc<'ice, for he 
.·ilI oc't'OUle imJ)~, just like tho pigeon or poultry 
fau('ier before alhlded to. with the (l1ll()11ut of differenoo 
in tbfl forme which he is continually stndying i Bnd he 
hag littlo gent·ral knowledge of analogic(I] "nnation in 
othf'r b'TOUIIl3 and in other countries, by whiclL to COITN't 
hi" finot impl"(· ..... iolll!. As he extends the ronge of lJis 
t>u...n·atiolll', he will meet "ith more C08Ce of difficulty j 
(01" bf' will elLt'Qun!(·r a grt'atcr numlx>r of c1011Cly-nllied 
(orm&. But if hill obscn-atione be widely ell;tended, he 
.-ill in the eDrI gt·nf'raily be enablod to make up his OW1l 
miDd .hich III eall l"ari{'tiee and which epe<'i('8 i but he 
willlllOl.."Md in lhi.! at the expense of admitting much 
ftl"iatioa,-----.ud the tmth of this admiNIioli will ollen be 
dWputPd by ()the-r naturalists. When, llioroo\'er, be 
00IDeI to Itudy alIiod forms brought from countries not 
DOW' ('(.otinUOWl, iu which case ho can hardly hope to 
bel the inl-*>nnediate links betwe('11 hie doubtful forms, 
he will have to tmet almost elltircly to L1l1Lllogy, and Lis 
difBntlLit1l riI!C to II. climn.."t.. 

Certainly DO clear line of demarcation 11118 D.8 yet 
been dra .. ·n l .. tIH~en llJ)l'Cics Bnd suh-apecies-that is, 
the forDll .hich in the opinion of sollie naturalists como 
Yery neal" to, but do not qnite an-h'e at the rank of 
...,;e.; or, again, oc-twe(ln sub'flpef'ies nnd well-marked 
~()f""'twt'{'DIC/IIICr"arieti('fJa1\dindividl1a1dif

fereDcoL Tbeee difl"t"rence8 blend into ('8('11 other ill an 
~ Ieriea; and a eeri('fJ impret111f'8 tLe miJl(I with 
tM idea of an at:tnal r-age. 

Heace I look at. individual diffcl"('l1{>(,~, tJlougli of 
-U inteTtwt to thf' IY*mati~t, lIB of high importanc~ 
b- ..... being the tinlt IIWp iowards sucl• slight yaricties 
ManI bu-rolythougbt worth recording ill worksollllaturnl 
~. ADd Iluok .tvarieti('fJ~·hil'h aN iu nnydegroo 
.are "ctiItiJk.t and permanent, as sterWi lending to more 
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strongly markcd and more pcnnan<'nt mrictics; and at 
thcsc lattcr, aa lcading to snb-speeics, and 10 species. 
Tlic passage from on~ stage of diffcrence to anollicr aDd 
highcr stage may be, in IIOmo ca8C8, dno merely to lho 
long-continued action of different physical condilions in 
two different r<'gioll!; bul I hal"O not much faith in 
this "iew; and r allribute the 1:IfL'!SagC of a variety, from 
" slalo in which it diffcn '-ery slightly from its IJll.rent 
to one ill which it diffcn more, to the aclion of natural 
selection ill accumulating (48 will hereafter be morc fully 
el:plained) diffcrtmccs of stnlctllre in certain dcfinite 
directions. Hcnce T belio'-e a well-marked ,-ariely may 
be called an incipicnt. specics; hut whether this belief 
be justifiable U1ll8t be judged of by the geneml weight of 
the S(Jvernl facts find views gi,-cn throughout this work. 

It need not be supposed tlul.t fill varietics or incipient 
species IlccC8Sll.rilyaltainlhe mnk of species_ 'l'ILCymAY 
whi6t in thls incipient alate become C".xtinct,or they may 
endure lUI mrieties for "cry long periods, tIS bas been 
shown to be the C/I8O by Ur. Wollaston wilh the varie
ties of ccrtain fOliSil land-shclls in Uadeira. If n variety 
were to flourish 110 aa to exceed in numbers the parent 
SIM:lCics, it would Ulcn mnk tIS the species, and the spe
cies os the "ariety; or it miglit come to supplAnt and 
el:terminate Ihe parent 81M:lC.ics; or 00111 might co-€xm, 
and both rank f19 independent BIM:lCiCB. But we shall 
hereaner have to return to this subject_ 

From these remarks it will be acen that I look nt the 
tenn species, lIS one arhi trorily given for tho sake of COD
,-cuience to 1\ act or indil'idual.s clOgely resembling each 
other, and that it docs not CIliICnlially differ from the 
tcnn Yariet}", whicb is gi,'cn to 1CS8 distinct and more 
fluctUAting forms. The tum \'ariety, a,,""llin, ill com
parisou with mere individual differences, is nlso Applied 
nrbitrnrily, and for mere conrcnicnce' BIlke. 
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(: nidl'{l by thooreticn1 considerntioll$, I thongllt that 
somo inte~ting results might be obtained in regan! to 
th(> naturo and relations of the species which ,'ary mo;;t, 
by tabulating all the ,-arieties in 8e"ferlll well-worked 
fI'Jrn... ,\t first this seemed a simple task; but 11k JL 
C, Wat>!{)n, to whom I 11m much indebted for valuable 
8(1I-i,'(1 alHI nssi~tance on this subject., SOOIi COllvineed 
mo tlint th('rI' were mllllV difficultictl, IlII did suhse
qu,·ntly Hr. Hoohr, e,-cn' in strouger terms. I shall 
" .... ·rYe f .. r my future work the discu""ion of these diffi_ 
CUlll ..... awl the tables theJlL ... ·ln~ of the prolM>rtional 
Dumb. fII (If t10e -ra!)-ing specie1J. Dr, Hooker pcnnits 
me to ad(~ that afti'f ha"fing carefully read my manu
IN'ript, 8n,1 cXAmukod the tableR, he thinks that tho fol
lowing 8tat(·m.'nt8 arc fairly well estnhlished. The whole 
,"1.,;.·<1, hQIH',-cr, treated lIS it llccCfl8Rrily hero is with 
much bh',-ity, i8 mther perplexing, and al1usion8 cannot 
116 a"oidl~1 10 till' "struggle for cxistcnc('," "divcrgence 
of dl8radtr," al«1 other que!o1ions, hereafter to be dis
ctIlIIo~l 

A1J.h. de Candl)lIe and othen ha"fO shown that plants 
whj .. h I,a,-o vcry wide ranges generally i'l'<!S(!nt varieties; 
an,) ti,u might ha,'e OOen el: llCCted, 88 they hooome ex
pok'tl to dil,·ntI! physical conditions. and IlII they come 
ioto (,'"))1"1iti"l1 (wbich, IlII wo shall hereafier Ii«', iii a 
far mOl\! imp"rtant circuilliotance) II-itll cliffcTCut sets of 
cwganic beiDgll. nut my tables further show thnt, in 
aDylinaited couot!)-, tht' "Ill'('iee whirh are 1Jl000t ("QmmOIl, 
&hat u ahoun,1 m(Jtol in indil'idulll!1, and the spccies wbich 
are mo.& _id,·)y difflllll-d II-ilhin their OWII ('oDntry (and 
thl. ia. difft'l'ellt ('on~ideralion (rom "ide mll~, und to 
• tt'rtain ('xt('l)t flUm commonn ..... i). <.-.lcn gil-a rise to 
nrit.-tie. .ufficit·nt1y lII"ell-marked 101ulI-0 IJc.en recorded 
in botanit-aJ works. Jltnce it is the m06t flourishing, 
or ... th('y DUly lx! called, tile dominant 81'0cics,-
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those which mnge widely ovor tilt) world, are the most 
{litrused in their own country, ami are the most numerous 
ill individuals.-which oftenest produce well-marked 
nu-ieties, or, 118 1 consider them, incipient species. And 
this, perhaps, might Iliwe boon anticipated; for, as 
varieties, ill order to become in ally degree permanent., 
IlCOOSSl'lrily hoxe to struggle with the other inhabitants 
of the ooulilry, the Speci08 which are already dominant 
will be tile 1ll000t likely to yield offspring. which, though 
in some slight degree modified, still inherit thOllO fW.,'an
lages that enabled their parents to become dominant 
over tlleircolllpntriots, 

If the lliants inhabiting a country and described in 
any Flora be dh'idcd into two eqUAl ma.sses, all those in 
the larger genem being IJlaecd on Olle side, and all tJlOse 
ill the smaller genera on the other side, a somewhat 
larger number of tho veryCOllimOll and much diffusedor 
dominant specics .... ill be found on the side of the Jarger 
genem.. This, again, might 1111.\'e ~n anticipated; for 
the mere fact of many species of the samo genus in
habiting any country, shows tllat there is 80IIIetJliug in 
the organic or iuorganic conditions of that COUlltry 
favourable to the genll8; and, consequcntly, we might 
have expected to Imve found ill tllO larger genem, or 
those including muny species. a Inrgo prollOrtiounlllUm
oor of dominant speciC& But 80 many caUBC8 tend to 
obscure this rcault, tbat I am SUIl)rised that my tables 
show e.en a slIIall majority on the side of tho larger 
gonem. I will here allude to only two causes of 
obscurity. }'rcah-water and snit-loving plants luJ.\'o 
generally "cry wido mnges aud are much dilTused, 
bllt tIlls seeDl8 to be conncctOO with tho nature of tho 
stations inhabited by them, alld has little or no relation 
to the s.ize of tho genem to which tho specietl belong, 
Again, lliauta low in the scale of organisation (U"C 
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gt'nerally milch more widely diifusc<l tlum IJlaou higher 
in the Iil(-'8.le; alld here "e"'ftin there is no close relation 
to tilt, lIiUl of the b"Coera. 'f he cause of 10wly-orgnnillCd 
I,ianu mnging widely will be discuSi!ed ill our chulJter 
on w.-ogrnphieul d istribution. 

From looking at species as only strongly-marked and 
wcll-ddiw'(l mrieties, I Willi led to anticipnto that the 
~I)OCil'!l of tho largtr gencra ill each country would oftener 
Il't'tIIllt \-ari('ti~ thao the speeiC80f the smaller genera; 
f"r .. b .. renr many c]osdy related species (,', t. sJlocies of 
the Mm,' ~nu8) ha\'e been formed, mnny ,'arieties or 
iDr'ipit'ot '1If'<"i(1I ought., as a gt'neral rnl(', to be !lOW 
foonoing, Wh"f(! many ~ l"-fl grow, wo C%]JeCt to 
Ood M)Jlingll. W here mnny specit'l1 of D. geoos llayo 
t-n f"nDt-d through "ariation, circlllllstallC<!8 llave been 
(.Y"urable for "flriation; and hence we migllt e:tpcct 
that the cin:um~tallC<!8 would gellcmlly be still fln'oumble 
to nMalion. On the oiher Imnd, if wo look at cMh 
~llO.'('il1l as a 811t'('i.~l act of crcntion, tllcre is no apparellt 
">&lUll why more mrict ies should occur in a group 
having many ~pel'ics. than in one Ila\'ing fow, 

To t, .... lhe truth of tbis anticipation 1 lill.\'o arranged 
the pllltlt.l of b'eh'o COUll t ries, ami tho ro!OOpteroUB 

interttll uf t .. ·o IIi..tricts, into tl\'O nearly equal n1aBi1C8, the 
lIJN!C'ie. vf til(> larger gellera on olle side, amI tl108e of tho 
IiD1&lI .. r ~'nl'ra on the other side, and it hns invariably 
prond to be tho' case that a larger proport ion of tbe 
lIJll'Ciet OD tbP side of the iarg('r genera IJN.'SCllt \'ar-ietiCll, 
than Oft the Bide of the smalltr gencra. ?!foTOO\'er, the 
~ oItbe Iqe gt'llem whidl IJfC8(lnt nllY varieties, 
inyariably rr-'nt a larger a,wage number of \"nrietiee 
thaD do tilt' spe<'it'l of the small genr :a. noth these 
rowlta (0110'11' .hen another division is mnde, aud when 
all tbe .mallOllt genera, wi th (rom only .... ue to four spe-
ciee, aro ah80lutely excluded from the tables. 'Ihese 
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facts UTC of jllain signification on the view tllnt species 
are only strongly marked and permanent \'arietics; for 
wherever many speeics of the same genus llare been 
fonned, or where, if we IIlay llSO tllC expression, tho 
manufactory of species has been acth'e, we ought gene
mlly to find tIle manufactory still in action, IIlore espe
cially as we hal'c ol'ery l'C1IS01l to believe the process of 
mannfilcturing new speciea to 00 a slow one, And this 
certainly is tho case, if varietics 00 looked at as inci
pient species j for my tablea clearly show as a genem! 
rulo that, wherel'er many spooies of a genus iltlvc ooen 
formed, the species of that genus present a number of 
I'arieties, that is of incipient species beyond the average. 
It is notthat all largo genera are now varying much, ami 
are thus increasing ill the number of their species, or that 
110 sIIlall genem arc now vilrying and increasing; for if 
tllis had been so, it would lillve been fatal to my tlloory ; 
inasmuch as geology Illainly tells liS that small genem 
haye ill the lapse of timo often increased greatly in 
size; and tllat large genera llavo often oomc to their 
maxima, declined, and diilappcared. All that we want 
to show is, that whore many spocies of a genus ha\'c 
been formed, on Iln a\'Crflge many are still forming; 
and this holds good. 

'l'here are other relations between tho spc<'ic9 of large 
genem find their recorded I'arietics which deservo notice. 
'Yo Il{wo seen tl18t there is no infallible criterion by 
whieh to distinguish species and well-marked I'arieties; 
and in those cases in which intcnnedillte links have 110t 
been fouud between doubtful forms, naturalislll are com
pelled to COIUO to a detemlination by the amount of 
difference betwoell them, jndging by annlogy whether 
or not the amOllnt suffiecs to raise 0110 or both to tho 
rank of species. nence tho nmount of difTcl'CIICO is ono 
HI)' important criterion ill settling whether two fonns 
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should be muked il8 species or ,·aricties. Xow Fri('8 
liM f(>marked ill n-gnnl to llluut.s, and \\'estwood in 
~rd to insect.s, that in largu genera. the amount of 
ditrl'l"{'nce between the .species is oftell cxceedingly small. 
J Illwe en<ic(wourcd to tellt this Ilumcricnlly by a\'crages, 
and, lUI far flS my imperfect results go, thcy confirm the 
,·jew. I IHHo 11180 oolJ.Sulted some sagacious and expe
rienced obeern'MI, and, afte r deliberation, they concur 
in tllis liew. In this respect, tlICrcfol"{', the species of 
tbe larger genera resemble \'arietieA, more tlUlU do tIle 
lIJ"I6I'i,~ (If th~ smaller genera. Or the CfL-<e may be 
put in anoth('r wa~', and it may be 1'Bid, that in tho 
III.Jgt·r ~'nera, in ,,-Iiieh a number of ,'arif'ties or iuci
I,i. lit ~1'I'('i,'$ greater than the avernge arc now ruanu
r.u.-turin~, many of the species al~ady manufactured 
Plill to a Cf'rtaw extent resemblo "aricties, for they 
JilT. r from ooeli other by a less thau IIsllal amount of 
Jifr,'l"<'n('C. 

lloroo\"er, tllO species of the largo g(meru arc related 
to each other, ill tIle sarno manner il8 the \'nrictics of 
aur one spl'Cies nre related to cncli other. No natu
nlli~t I'rdends that all tIle specice of a gt'IiUS lire equally 
di~ijn'"t from each otllCr; they lIIay generally be wl"ide<J 
into ,u!J...gcnero, or IK'CtionK, or lesser grouJIi!. As I,'ries 
hI\!! licit f(>marked, little grou(lII of speeica are generally 
du~kl"l .. llike 80tellites aronnd ('crtnin other speci('8. And 
IIhut nre "lIrietics but groupe of forllls, unequally relate<J 
to ('a('h othcr, and rlu~tered round certnin forllls-that is, 
TOllIul th(·jr pnrcut-~peeies? l'lIdoulltedly thero is oue 
m()+lt importnnt point or dilfeJ"('u('1'l betwccn vllrieties and 
~IH.~j('lI; nnlll"ly, thut the amOllllt of (\iflcJ"('nce Uetw('(ln 
,'aridi,"', II IWll oompar«! with cneh otl,'r or wilh til"ir 
1>4"':llt-~r~_'Cie", is llIuch less llill-ll that between tIle spc
("it. ~ of the same geuIIS. Dut when we ... -orne to di.,;cn;;s 
IL, l,rilleil,ll',n9 I call it, of Di,"ergeucc of Character, 
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we shall see how this may be explained, and how the 
lesser dilfereuces between varieties will tend to increase 
into the greater differences between species. 

'l'here is one other poiut whieh scems to me worth 
notice. Varictic.g generally htn'e much restricted ranges: 
this statemcnt is indeed scarcely more tJlUn 8 truism, 
for if 0. variety were found to have a wider mnge than 
that of ita supposed parent-species, their denominations 
ought to bo roversed. But there is also reason to believe, 
that those species which are "ery closely allied to 
otllcr species, and in so far resemble "arieties, often 
have much restricted mngQS. For instance, Mr. ll. C. 
"'atson has marked for me in the well-sifted London 
Catalogue of Illants (4th edition) 63 plants which are 
tllerein ranked as species, but wlLieh he COlliliders as !V 

closely allied to other species as to be of doubtful value: 
these 63 reputed speci~ range 011 an averago O\"t~r 6'0 
of the provinces into wlLich Mr. "'atson lias divided 
Great Britain. Now, in tills salLlO catalogue, 53 acknow
ledged varieties are recorded, and these range over 7'7 
lltOvinces; wilcrcas, the species to which these varietics 
belong range over 14'3 pro,·inces. So that the acknow
ledged varieties have "ery nearly the same restricted 
average range, as have those very closely allied fonns, 
marked for me by Mr. Wat80n as doubtful species, but 
wh.ich are almost uni"ersally ranked by British botanists 
as good and true species. 

Finally, tiLen, varieties have tho &lmo general cha· 
racters as species, for they C8mlot be distinguished from 
spocics,-except, firstly, by the discovery of intennediate 
linkiug forms, and tile occurrence of such links cannot 
alfoct the actual characters of the forms which they 
connect; and except, secondly by a eertain I'I.llOunt of 
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diffcrene(>. for two forms, if differing I'ery little, are 
generally mnked lIS ,llrieties, not"-ithstanding tllat inter· 
mediate linking fonns hal'o not boon discovered j but 
tlie amount of difference considered necessary to Wye 
to two fonos the milk of species is quite indefinite. In 
genera IlIn-ing more than the al'emgo IllilllOOr of species 
in allY country, the species of these genem have more 
than tho ''''erege llumoor of varieties. III large genem 
the spedCfl are apt to be dO!M!ly, but nnequallyallied 
tcgethrr, forming little clusters rouml certain species. 
fll_,,<,ic-. H'ry desdy allied to otlit'r species apparently 
have I"eIItricted ranges. In all the,;e Bel'eral respects the 
'iJO."'Cil'll of large genera present 1\ strong aualOS)' with 
varirlit'fl. And we can clearly undcrstand tbese allal~ 
git'l, if spc('iea Iial-o once exi5ted I1iI I-arieties, and linn:! 
thus originated: whereas, thC8C analogiOll are utterly 
inexlIli('ablo if each species haa been independently 
cl'('6tffi. 

W o hal-c, also, seen that it is tllO most flourishing 
(II' dominant species of the larger gellem whidl on an 
a'-crago '-ary most j aud \'arieti~ lUI wo shall hereafter 
~. t('nd to booome conI-cried into 1I0W nnd distinct 
'pecit'!'. The Inrgcr genera thus tend to hI!come larger; 
and throughout nature the forms of lifo whieh are now 
dominflllt tend to IJecome still more dominant by leal-' 
illg many modifilxl and deminant dcsccndanta. nut by 
I!tl'fJ'I h{-reaftcr to be explained, the larger genera also 
tcnd to break up into smaller gencra_ And thus, the 
furms of life Ihreugllout tho unil'Cl'86 booomo divided 
into groUflOS subordinate to groupe. 



GIl STnr;OOLE Fon EXISTENCE. 

CIIAPTER III. 

STBUOOLE FOOl ElISTEl'CE. 

Bean 011 !Iatumi aeil!(:tioll- The term u.,oo iu a wid~ 81'01101-
Goomctricaipo;>weraofincJ'i.'l\8e- llal'id iucrea.se 01 Ilaturalieed 
animal. 8ud plallt~_ Nature of the checks to increMO - Com
petition univeraal-Effe<:1$ of dimate-J'rot<.'<ltion from the 
uumber of indi~idual.-Cornpicx relations of all 8oima13 Rnd 
plnntsthroughoutnalurIl--StruggloforiifemOllt",'·erobetWf.'CIL 
indi"idua18and varictics of the lame spcciel!; often aevere be
tween "pccics of the larue genua - The relntioll of organism to 
Orp.nililll the mOllt important of all relalion • . 

BEI'"OIl£ entering on the subject of this chapter, I must 
make a few IJreliminary rellmrks, W show how the 
struggle for existence bears Oil Natural Selection. It 
has been seen in the Jw;t chapter that amongst organic 
lJeings in a state of nature there is some illdi"idunl ntri
ability: indeed I am not awlU"o that this has ever been 
disputed. It is immaterial for uS whether a multitude 
of doubtful forms be ealled species or suL-species 01" "ari
cties; what mnk, for instance, the two or three hundre<1 
doubtful forms of British plants are entitled to IlOld, if 
the existcll(.'e of ally well-marked varieties be admitted. 
But the mere existence of iudi\"idual ,'ariability and of 
IIOme few well-marked mrieties, though nQCC8...;o.ary as 
tIle foundation for the work, helps us Lnt little in 
underst.anding how spooies a:'isc ill nature. lIow ha"e 
aU those exquisite ooaptutions of one part of the organ
isation to another part, and to the CQll(iitions of life, and 
of one distinct organic being W another being, been per
feeted? We see these beautiful co-adalJtatiollS 1ll00t 
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11lainly in the woodpecker and missletoo; and only a 
little 1C88 plainly in the humbleet parasite which cling3 
to tho hairs of a quadruped or fcnthers of a bird; in the 
structure of tho beetle which dives tltrough the water; 
in tho 1)lumed seed whicl. is wllrted by tllC gentlest 
Lroczt'; in sllort, wo see beautiful adaptations overy. 
where and in CI-Cry part of the organic world. 

Again, it may be asked, ho1\' is it that varieties, which 
I hal-e {"ailed incipi"nt spccies, become ultimately con· 
,·crt .... 1 into ~I and dktinct specic~, which in most 
('1'- oi.l-iuu;.ly differ from Cl\ch otlier far 1Il0re than do 
the \aridie~ of the same species? I10w do th06e grouJls 
(,f "l ... '(·it~ \I hich constitute \I hat nre called distinct 
gt'Utm, IUtd \lhich differ from each other more than do 
tho ~I",'('i,'~ of the same ~nni!, arise? All these results, 
as we IIhnll more fully see in the next chapter, follow 
fr\llll the Blruggle for lifc. Owing to this stnlggle for 
lif." IIny I"Uriution, however slight, and from whatever 
can",) )Jro<'eeding, if it be in uny dcgree IJrolltahle to an 
indil·i,\na\ of any species, in ill! infinitely complex relu
lions tAl other organic beings and to externnl natlUl;', 
\lill t{'nd to the presermtion of that illdil"iduai, and 
\liU p;t:nernlly be inherited by its oO;,spriug. The off
'Pring. alljOl, II ill thusllaH! a better chance of sur"h·ing, 
fur, (,f thf' lllally indil-iduab of any sp(ociC'll which are 
[I('riOllintlly WMl, but fl small number ean sun·i\·e. 
J haH! calle..! this principle, by which ench hlight I·ari
atinn, if lI.l'1fu\, is I're>.!Cn-cd, Ly the term of Naturnl 
~It'{'tiuu, in order to mark il~ relation to man's power 
of 8<'h·('ti"u. 'Ye 11[11·e seen thnt IllAn hy III'\ectioll enn 
~rtninly 1l\·OI\uce gn:·at rc~ult~, and can adapt organic 
bt·iuglI to !JiiI Olin ust'8, throngh the a('("muulation of 
~Iight Lut lI.dul n .. riations, gil-t)u to hiru by the lmlld of 
~ntllrt'. Hut ~Iltllrnl St'leetion, M \\0 ~llall hereafter 
iCt.', ill a llOWtr inec ... mtly ready f<.lr action, and is os 
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immeilSurably superior to man'a feeble efforts, as the 
works of Nature are to those of Art. 

We will now discuss in a little more detail the stroggle 
for existence. I n my future work this subject shall be 
treatoo, as it well descrye8, at much greater length. 
The elder do Candolle and Lyell have largely and phi. 
losophically allOwn that all organic beings are e.'l:poscd 
to severe competition. I n regard to plants, no one baa 
trcated this subject witll more spirit and ability than 
W. Herbert, Dean of Manchester, e,·idently tho result 
of his great horticultural knowledge. Nothing is casier 
than to admit in words the truth of the universal 
struggle for life, or more difficult-at least I llIlve found 
it so-thau constantly to bear this conclusion in mind. 
Yet unlese it be thoroughly engrnined in the mind, I 
am convinced that tIle whole economy of nature, with 
overy fact on distribution, rarity, abundance, extinction, 
and Yiuiation, will be dimly seen or quite misunderstood. 
We behold the face of nature bright with gladness, we 
often soo supemhuJldanco of food; we do not 800, or we 
forget that tile birds which arc idly singing round liS 

mOlltly li,·o on insects or seeds, and arc thllS constantly 
destroying life; or we forget how largely thcse 8OUgstCrs, 
or tllcir eggs, or their nestlings, are destroyed by birds 
and beasts of prey; we do not always bear in mind, 
that though food may be now superabundant, it is not 
so at a1l8Ctl.SOnsofeach recurring year. 

I should premise that I usc the term Stnlggle for 
Existence in a large and metaphorical scnsc, including 
dependence of one being on auother, and including 
(which is more important) not only tIle life of tile indio 
"idual, bllt success in leaving progeny. Two canine 
animau in fL time of dearth, may be truly said to 
struggle \\itll each other whicll shall get food and live. 
But a. plant 011 tIle edge of a desert is said to stmggle 
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(or li(o against tho drought, tllough luore properly it 
should be Mid to be dependent 011 the moiBture. A 
plant whieb annually produces a thOUMlld 8Ceds. o( 
which 011 an Il.n~mge only ono comee to maturity, may 
be more truly IIIlid to struggle with tIle planbl of tho 
NlIDO and other kiuds whieh already clotho tllo ground. 
Tho missletoo is dependent on tho allplo and a few other 
treca, but call only in a (ur-fetched sellllC be said to 
~truggle with these trees, for if too many of these para· 
~ite;j grow Oil the saillO tree, it will languish and die, 
Dnt ee,'oral soodling mj"sletlX'S, groll'ing doee together 
on the llamo bruacb, may more truly be 8I\id to strugglo 
with each other. As the missletoe ill (lissemiDated by 
Lirds, ibl exilltence depeDds on Lirdt; aDd it may DICta· 
plioril'1llly be flaid to struggle with other fruit-bearing 
plants, ill order to tempt hinu to do,'our aud thll8 
tI~minato ita seeds mther than thOle of otller planta, 
In theso so,-eml senses, which 1l&S8 into each other, J 
11:10 for CQU\'enicnce' IlUke tho geneml teml of etrugglo 
for exil!tence, 

A struggle for existence ine,-itnbly follows from the 
high mte at which all organie beings tend to increase, 
En'ry being, which during ita llalumllifctimo produces 
~,'eml cggR or seeds, must .suffer dMructioll during BOme 
period of itll lifo, and duriug BOme 8C8.IIOn Or OOCtISional 
year, otherwise, on tho principlo of geometrical increase, 
iLi Ilnlu!x:-rs would quickly become 80 inonlinately great 
that 110 country could Wi'pon the product. H ence, as 
more inlii\-iduals are produced than can possibly 8U1'

\ in', thcro JUUllt in m'ery case be a strugglo for exist-
I'nee, either ono individual with allother or the III!.me 
~1}()C i(:1I, or wilh the individuals or distinct 81)CCice, or 
\\ith the IlhYBical oonditione of life. J t ie the doctrino 
of MalthllS Allplied with manifold force to tile \\hole 
nllimal and ,-egetable kingdoms; for in this cnae there 
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can be no artificial increase of food, and no prudential 
restraint from marriage. Although somo species may 
be now increasing, more or less rapidly, in numbers, all 
canllot do so, for the world would lIot hold tllem. 

Thero is 110 exception to the rule that every organic 
being naturally increllSCs at 80 high a rate, tlUlt if not 
destroyed, tllOcarth would BOOn bccovered bylhe progeny 
of a single pair. Even slow-breeding mall lias doubled 
in twcllly.jhe years, Ilud at this mtc, in a few tllOusand 
years, thero would literally not be standing room for his 
progeny. Linm,C\l!j 1\1\.1'1 calculated that if all annual 
plaut produced only two seeds-nud there is no plant so 
Ulll)l'(I(iuctin! as this-and their seedlings next year pro
duced two, and 80 on, then in twenty years tlleN would 
Ve a million pllmts. 'fhe elephant is reckoned tho 
slowest breeder of all known animals, and I have taken 
somo pains to estimate il!! probable minimum rate of 
natural increase: it will 00 umicr the mark 10 flSSumo 
tlUlt it breeds when thirty ycars old, and goes on breeding 
till ninety years old, bringing forth three pair of young 
in tJtis interval j if this 00 so, at the end of tIl() fifth 
century there woultl 00 aliHl fifteen million elephanis, 
descended from the first pair. 

But we llavo better o\'idonce on this subject than 
mere theoretical calculations, namely, tho numerons 
recorded cases of tho nstonisllillgly ra}lid increase of 
Yurious animal.s in 0. 91ate of nature, whcn circumstances 
hiH"e been f\woumblo to tllem during two or three fol
lowing seasons. Still moro striking is tho evideneo from 
our domestic animals of many kinds whidl have TUll 

wild in several pari.<! of tIlO world: if tile statements of 
tho rate of increase of slow-breeding cattle and hol"13eS 
iu South America, and latterly in Australia, Imd not 
been well authcnticated, thoy would luwe been incre
dilo!c. So it is with IJlllllts: caacs could 00 given of 
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introduced plants which Illwe bocome oonllllon tlHuugh-
011t whole iillands in a period of le!lll than ten years. 
NI·\·ml of the plants, such o.s the cn.rdOOIl and a tall 
thi~tl(', 11011· Illost llumerou8 over the wide plains of La 
Plata, clothing squafC leagues of surfac6 almost to the 
exchhion of nil otiLcr plants, lllil"e been illtrodllw\ from 
Europe; and there arc planl8 which now mnge in India, 
fi8 J h<,ar frOlU Dr. ralconcr, from Cape Comoriu to 
the Hima laya, wllieh ha,·e been imported from America 
Kincc it.! dbco,·er).. In SUell CflIK'8, and endless instances 
could be gh·en, no oue SUPl106C8 tlUlt tho fertility of 
th,·!I(' animals or plnnl;J has beeu suddenly anel tempo
mril~· inereas<:'d in any scnsiUle degree. The obvious 
explanation is that the conditions of life Ilave been very 
favollmble, and tllll.t there has consequently been ICM 
desinlction of the old and young, nlld that nearly all the 
young ha\'{l b<.'cn enabled to breed. In such CMCS tile 
goometricnl "Itio of increase, the result of which novcr 
fails to be surprising, simply explains the eXbMnlin8rily 
milid incrcaso and wide diffusion of llllturali8cd produc
tiOllsin tlleir new homes. 

In a state of nature almost CI·Cr)' plAnt pnxlllOOS seed, 
and amongst animals there are ,·ery few which do not 
annnAlly IlOir. Heoce we may colilidcntly assert, that 
alll)lant.< and animals are tending to ilU.'1'()R/IC at a goo
rnNriml rntio, that All would mOtlt rnpidly stock CI'ery 
station in whith thty conld any holY ('xist, and that the 
geometrical tendency to inereu.se lIlust be rhecked by 
dC>ltruction at some period of life, Our familiArity Witll 
the larger dQme;;tic allimais tendll, I think, to mislcad 
118: lie flt:e 110 great destmction fulling on them, and we 
forgt·t thnt thousands are lUulllillly slAughtered for food, 
And that in A state of nAture nn equal number would 
hl,,·e AOrn<,how to 00 disposed of. 

'11le only diiTereu(,e bctweenorgnnisms wiJich annually 
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produce eggs or seeds by tllo tllOlIsand, and those which 
produce extremely few, is, tlLBt the slow·brooders would 
requiro n fow more years to people, under favourable 
conditions, 0. wllOlc district, let it be eyer 80 large. 'fhe 
condor lays a couple of eggs and the ostrich n score, and 
yet in the samo country tho condor may be the more 
Humerous of the two: tllO Fulmnr petrel lays but one 
egg, yet it is believed to be the most numerous bird in 
tIle world. One fly deposits hundreds of eggs, and an· 
otlier, like tho hippobosca, n siugle one; but tills differ· 
ence does not determine how many individuals of the 
two species call be supported in a district. A large 
number of eggs is of some importauee to those species 
which depend on 0. ro.pidly fIuctuatillg amount of food, 
for it allows them rapidly to increase in number. But 
the renl importance of n large number of eggs or seeds 
is to make up for much destruction at some period of 
life ; and this period in the great majority of cases is an 
early one. If an animal cau in auy way protect its own 
eggs or young, a small number may be produced, and 
yet the average stock be fully kellt up; but if many 
eggs or young are destroyed, many must be produced, 
or the species will become extinct. I t would suffice to 
keep up the full llUmber of a tree, which lived on an 
average for a tllous!\Ild years, if a single seed were pro
duced once in a thousand years, sUllposing tlmt tll is seed 
were ne\"er destroyed, and could be ensured to germi· 
nate in a fitting plnce. So that in aU cases, the average 
number of any animal or plant depCllds only indirectly 
on the number of its eggs or scOOs. 

In looking at Nature, it is most necessary to keep 
the foregoing considcrations always in mind-ne.er to 
forget that C\'ery single organic being around UB may 
be said to be striving to tIle utmost to increase in !lum· 
bers; that each lives by a stnlggle at some period of 
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its liro j that hea .. y destruction inc,-itably falls either 
on the young or old, during each gellcration or at 
recurrent intermls. Lighten aoy cheek, mitigate the 
destruction ever 110 little, and tile number of the species 
,rill almost instantancously increase to any amount. 

Tho CIl.USCS which check the natuml tendency of each 
speci~ to increase in number are mOlit obscure. Look 
at tho lIlost "igorolls species j by lUI milch as it swarms 
iu numbers, by 110 much will its tendency to incrc/Ule be 
still furUlcr increaeed. ,Yo l..-now not oxactly what the 
checks are ill o,-ell one single in~tancc_ Nor will this 
liurpri90 ally one ..... ho reflect.a how ignorant we are on 
this ht'ftll, cnn ill regard to mankilld, 80 incoffipru-ahly 
better kIlO"'n than auy other animal. This subject hIlS 
been ably treated by IICn~rul authors, and I shall, in my 
future work, discuss IIOme of tho checks at considerable 
length, moro especially ill regard to tho feral animals of 
South America. llere 1 will mako only a f(jw remarks, 
just to I'OOlll to tho reader's mind some of tho ohief 
points. Eb'lo'll or yery young animals scem generally to 
suffer most. but this is not im-arillbly the C/Ule. With 
Illants there is a ,"alit destruction of scOOs, but, from 
BOrne o~mltions ..... hich I ham made, I bclie'-e that it 
iii tbe seedliugs which suffer most from genuinating 
in grouud already thickly stocked with othcr plunts. 
8e«ilirtg'l, alllO, are dCl!troyed in l"Rst numbers by mrious 
t'11f'mifll[ j for inltance, on 11 Ilicce of ground three feet 
long and two wide, dug and c1earc<:l, and wlwro there 
could bo no chokillg from other plants, 1 marked all the 
1It'«llingB of our uati\-e weeds 1I8 they came III', aud out 
of tJlll :.(i7 110 JellS than 29') were destroyed, chiefly by 
IIlllgs and in&eet,_ H turf which hall JOllg bet>n mown, 
and tho caso would be the S8.mewith turf closely browsed 
\..y quadrupeds, be let to grow, the more vigorous plants 
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gradually kill the less vigorous, though fully grown, 
plallts: thus out of twenty species growing on a lit tlo 
plot of turf (three foot by four) lIille species perished 
from tllO otller species being allowed to grow up freely. 

'fho amount of food for each species ef COllrse gives 
the extreme limit to wllieh each ron increase; but \'ery 
frequently it is not tbe obtaining food, but the serving 
as prey to other animals, which detennines the average 
uumbers of I~ species. Thus, there seems to be little 
doubt that the stock of purtridges, grouse, and hares on 
any largo estate depends chiefly Oil the destruction of 
venniu. If not ono head of game wore shot during the 
next twonty years in EnglalllI, and, at tllO sume time, 
if no vennin wore destroyed, there would, in all proba. 
bility, be less game than at present. although hundreds 
of thousunds of game animals are !lOW annually killed. 
On tho other Mnd, in some cascs, as with tbe elephant 
and rllinoceros, none arc destroyed by beasta of prey: 
e\"(:n tho tiger ill India most rarely dares to altack 0. 

young c1epllllnt llrotected by ita dam. 
Climato plays an important part in determining the 

average numbers of a species, and periodical seasons 
of extreme cold or drought, I belie\'o to be tho most 
offoctil"e of all ohecks. I estimated that the winter of 
185·1·55 destroyed four-fifths of the birds in my own 
grounds; and this is a tremcndous destruction, when we 
remember that tcn per cent. is an extmordinurily se,'ero 
mortality from epidemics with mUll. The action of cli
mate seems at first sight to be quite independent of tile 
stmgglc for cxistcnce; but in so far as climate chiefly 
acts in reducing food, it brings on tllo most sercre 
struggle between tho indiriduals, wllCthcr of tho smne 
or of distinct species, which subsist on tho sruU() kind 
of food. Eren when climato, for instance extreme cold, 

W rk ~ rwn nli 
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acid dirtX't1y, it will be the least vigorous, or those which 
luu'o got least food through the Q<il-ancing winter, whieh 
will Buffer m06t. " lien we tnwel from south to north, 
or from a damp region to a dry, we im'ariably flCC some 
s~i(!S gmduully getting rarer and rnI"Cr, nnd finn1lr 
disappcllring; nnd the clumgo of climate Leillg oonspi
CUOIL~, wo aro tem)Jtoo to attribute the whole cffect to 
its diroet action, But this is a falao "iew: wo forget 
that each llpociee, ovcn whero it m06t abounds. i.e: oon, 
stantly Ituffcring enormous destruction at SOmo period 
of its life, from enemies or from comlM'!titors for the 
SlIme 1,Iace and food; and if tllC80 enemies or competi' 
ton he in tho lcast.degrce favonred by any slightchauge 
of climate, they will increase in numbers, ami, WI each 
6~n is alr.:ndy fully litocked with inhnbitants, the other 
Bpe<'ies will decrease. "-hen lI"e tnn-cJ 80utlllnlrd and 
sec a ~l)(!{'ies docreasiug ill numbers, we mny feel SlIm 
that tho causo lies quito as much ill other species being 
ftn"oured,88 in this 0110 beillg llllrt, Ro it is when we 
tm,-c1 northward, but in n somewhat lesser der,rJ"OO, for 
the Illlmhcr of species of all kinds, and therefore of 
rompetitol"', dreTCn.scs northwards; benC(l in going 
northwuni, or in 8!Cellding a mouutain, wo fllr ollener 
mOl't with stunted forms, due to Lhe directl!l injurious 
a...-tion of climate, tllfln we do in p~ing 8olltll\\"fIrdS 
or ill d'"8Cf!udillg a mountain, When wo reach the 
Arctic n'A'iolls, or anow-cappcd summits, or absolute 
d.,_'i!-'rU, tho bt.rugglo for life is alwost cxclu.;ivclr with 
th.'c1emcnts. 

That climato acts in main part indil"C<'tiy by fuyour
ing otlJ(:r species, we may clearly &eO in tho prodigious 
numlJCr of plants in our gardens whicll cnn lM'!rfectiy 
lI'eU endure our climate, but which Ilo,'cr 1>0001110 natl1 
ralOOL for lhey cannot compete with onr 118th'e plants 
Dor re:;bt destruction by our Dll.th'o animals. 
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When a lI]>eei(,l8, owing to highly fnvoumble circum
stances. illct'Ctl&C8 ilioroiWltdy ill numbers in a small 
tmet, epidemics-fit least. Illis seems gcncmlly to OCCIll' 

with our game (lIIi1nal8--<Jften ensue: ami hero we hal"(~ 
a lim.iting check independent of the struggle for lift:'. 
But even 80Ule of theee so-called cpidcmiCfl appear to 
be due to parnsitic wonDs, which ha"e from BOrne callS(', 
l)()8Sihiy in part through facility of diffusion amongst 
the crowded animals, OOcn disproportionaLly favoured: 
and here OOIll<lll ill a IIOrt of struggle betwocn the pam
site and itsproy. 

On the other hand, in Dl.l\ny CMC6, a largo stock of 
indh--iduals of the same species, relath'ely to the nUl11-

bers of its enemies, is absolutely n&OO8llary for its pn::
sen-ation. Thus we can easily raise plenty of com and 
rape-seed, ,\-:c., in our fields, because the aeeds are in 
great el.eese compared wiill the number of birds whidl 
food on them; nor cau the birds, thongh 11Il.\·ing a super
abundance of food at this one season, increase ill num
ber proportioOlllly to ille supply of 800d, lUI their num
bers are checked dllring \\--inter: but anyone who lias 
tried, knows IIOW troublesome it is to get seed from II. 

few wheat or other 8uch plants in a gnnlen: I ha,'e iu 
tills case lost every single seed. This view of the neces
sity of a large stock of the sallle species for its preser
"alion, explains, I bclio,'e, somo singular faclll in nature, 
such as that of very rare plants being sometimes ex
tremely abundant in tho few spots lI·hero they do occur; 
and that of some aoeial Illanlll being aoeinl, that is, 
abounding in individuals, even on the extreme confines 
ef their range. :For in lIuch cases, we llIay belie"e, tllRt 
a plant could exist only where tho oonditions of its life 
were so favourable that many could exist together, and 
thus saWl tho apoci<lll from uller deatmctiou. I should 
add th.at tho good effcets of frequent iutercrossing, !lUll 
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Iho ill effL'CtB of cloee interbre«1ing, probably come into 
play ill some of these enses; bnl on thie intricate BUb
jectl wiilllot here enlarge. 

:Usnye88C8 are on record showing how complex and 
unexpected are the checks and relations ootwoon organic 
being&, which luwe to stmggle together in the same 
country. 1 will g ire only a single instance, whicll, 
thougll a simple one, h[l.8 interested me. 1n Stafford
shire,oll lhe C!<tftte of a rdlltion, where I Jmd amille 
llif'1l1l1l ef iUl"cstigntiou, t11ere was a iaq,-e and extremely 
barren heath, which had nen'r been touched by the 
I,and of mnn j bnl 8e'l"eral hundred acres of exactly the 
MIllO nature had been enclO6ed twenty-five years pre
liun .. l,. and planted with &otch rlr. 111e change in the 
nath·e vegr-tCltiun of the planted. part of the hentil was 
mOl'lt remarkable, more toon is gencrally seell in passing 
from one quite different BOil to another: not only the 
proportio1lllinumbers of the heath-Ill/lnts were wholly 
changed, but twelve spcciCB of plants (not counting 
~'jj and eancell) flourished. in tho IliantatiolllJ, which 
('Quid not be found on tho headl. The elTect on the in-
8{'('t~ must haH' Jx.en still greater, for six ill..llCct.i'l"orous 
Linb were w'ry common in the plant(ltions, '1\ wch wero 
not to be l!E'('n on the heath; and the heath WlI8 fre
qu~·nt<:d by two er three distilll't illsecti,·ozous birds. 
lIero we see II"", potent has ~n the effect of the in
t .... lndian of a ~ingle tree, notlling whlltever else haying 
keD dune, with the exception that tho land had been 
enl'iOllt-d, 10 that cattle oould not enter. But 110w im
portant an eklllent enclosure is, 1 Illainly 8Il.W ncar 
:Fanlham, ill 8urn'r. Hero there are Cltellsi\'o helltlls, 
".ith a few clump!! of old f\cotch firs on tile distant hill
to))8: within til(' last ten years latg9 sll6CCll 11(1.\·0 been 
enclQ8Cd, and self.1m firs are now sprillb-ing up ill 
multitudes. eo clO6C together that all cannot live. 
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When I IUlCCrtainO(I tlUl.t these young tre~ had Dot 
\)cell sown or planUl<l, J was 80 much surprised at their 
numbers that I wellt to 8Cveral points of view, whence 
I could e:tamino hundreds of acres of tho unenclosed 
heath, and literally] rould not see n. singlo Scotch fir, 
exeept the old lllnntcd clumps. Uut on looking cI08ely 
between the stems of the heatb, I found 1\ multitude of 
seedlings and littlo trO(';<, which hfld been perpetually 
browsed dOWIl oy the co.ltle. In ono square yard, at a. 
point some IHlUdT('(1 yardi! distant from 0110 of tl)e old 
clumps, I countod thirty-two littlo trees; /llId ono of 
them, with twentY-Ili:t rings of growth, lu\d (luring many 
,-ears trie<l to raise its head above the stems of tho 
heath, and hlu\ flli1ed. No wOll(ier tl18l, as IIOOn as tile 
land was encloeed, it became thickly clothed with "igor
ously growing young firs. Yet the heath W1l.S 90 ex
tremely barren alld 80 extensi,-e that 110 ono would c,"er 
ha'-o imagined thllt cattle would ha\'o so closely and 
effectually l!Carched it for food. 

llere wo IlOO that cattle absolutely determine the 
e:ti~tcnee of tIle Scoteh fir; but in SC"cml parts of the 
world ill.se<.'li! detcnniue the existenco of cattle. Perhap!l 
Pamguay offcrs the most curious instanco of this; for 
here neilher cattle lIor 1101'SelI nor dogs have Cl'er run 
wild, though they SW/lrm southward /lnd uorthward ill /I 

feml slate j amI A7.ara and R enggcr hu\'o shown tlU)t 
tllig is caused by tllO greater lIumoor in Paraguay of II 
certain fly, wllicll lays its eggs iu tho lI6\-els of these 
animals when first born. The illCTCMe of these flies, 
Ilumerous as they are, must be habitually cheek('(\ by 
!lOme means, prooobly by birds. H elice, if certain ill
secti"l"orous birds (whose numbers are probably regulated 
by Ilawks or beasts or prey) were to inCTCru>O in Para
gua.y. the fliCll would decrease-then cattlo and hol'SCIl 
would becamo feml, and this would eertaiuly greatly 
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IJI('r (113 indeed I lun'o obscr\'ed in parts of South 
America) the '"{'gelation: this again would largely affect 
th(\ ini<CCtJ!; and this, as we jlli!t ha\'o seen in Staffonl
&hirc, tho insecth'Orous birds, and 80 onwards in ('\'er

inrrt.·AAing circle!! of cOllllllexity. We began this IICries 
by inlOl'Cti\'onlus bird~, and \\'e havo endod with them. 
:\01 timt in nature tllO relutions can o\'er be as similio 
IlI\ thi", Hattlo wii.hin battle must m'er lie recurring 
\II·ilh nu)'ing- fluC'e('f!.9; and yet in the long-run tho forces 
an' lie) nio.'l'h· balanreO., that th(' face of nature remains 
unifi,rm r.,r·lo~ IIt·riods of time, though ns8lll'O(l.ly tbe 
IDt'nwt lriflll .-"uld often briw the \'jetory to on(' organic 
t..ing on ... 8ntoth,·r. Xe\'crthe!e.<a 80 profound iii our 
i~ .. tll_n''t', aud 80 high our Jlrc~umlltion, that we mnrvel 
... 11<'0 we III·at of tho ('xtin{'fion of an orgllllic being j 
and all 'KC do not !!CO Ihe eath(', wo im'oko cataclyslll~ 
to dl'tll)law tll(\ world, or in\'ent luw8 on tho durotion of 
tllO fvnns of lifo I 

I am t(·mpted to give one more installce showing llOw 
planb! and Dnimalll, mOlit I'CmoLO in the 8('alo of nature, 
art' bonn" togctlH'r by a web of oomplex relntions. J 
IIhall !u'n.-after lla\'e occa.sion to show that the exoti(' 
Lol,dia (lIlg..·ns, in this part o( Englaud, is ne\'or \'isited 
by illl:lt.'Cl$,flud ron."<'qucntiy, (rom iill pccnlinr stnlctlll'O, 
n. nr cau lI<,t a I!l.~ Mlln)' of O\ll' orchidaocous lliants 
aLo.llutt·ly n.'IJuiro the \'isitil of moths to rcmo\'o thoir 
JIOJJttl.m~'I\lIndthusto fertili"e them. Jhal'e,1I190, 
~'n to bt·lien, that humble-bcCd nre indi"llCnsable to 
tht' ftrtiln.atiOlIl of the heariill'W!e (Yiola triC'olor), for 
oUl('r J.,..('II do not \'iail th is flower. From Cl'llCriments 
'II'hil'll I hll\'o IlIto·ly tried, I ha\'o found that tho ,-isits 
o(J.,. ... 'IIlIftlIlCCt_rvfortllllfertililjO,ti(llIOf80lIlekiuds 
1>( t'IOJI'(>r; l..ut Immb!e-~ alono yi..;it the f(!(i clo\"or 
(Trif"liuDl prat.·II6C), nil other ~ 1'8.1I110t reach tho 
Dt<'W. IIcnl.'e 1 luno \'ery littlo doubt, that if the 

E 
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wllOJo genus of JlIlmblo·boos became extinct or ver~' 
rore in England, the heartseaso and red clover would 
become very rore, or wholly disappear. Tho number 
of humble·boos in any dbtriet depends in a great 
degree on the number of field-mice, wl)ich destroy 
their combs and nests; and Mr. ll. K ewman, who has 
long attended to the habits of humble-~ believes 
that" more than two-thirds of them are thus destroyed 
all over England." Now the number of mice is largely 
dependent., lUI e\'ery one kuows, on tho number of cats; 
and Ur. Newman says, "Near villages and small towns 
I ho.vo found Ole nC>lts of humble-boos more numeroll~ 
Ulan elsewllere, wllich I attribute to tho 1lI11nbcr of cat" 
that destroy tho In icc." Hence it is quite credible t1mt 
the presence of a fcline animal in large numbers ill II 

district might determine, through the interventiou first 
of mice and then of boos, tho frequency of certain 
flowers in thatdistriet! 

In the ca.so of every Sltecies, many different check, 
acting at different periods of life, and during dilTerent 
~easons or years, probably come into play; sonIe one 
check or some few being generally tho m06t potent, but 
all concur iu determining the a\'erage number or even 
tho existence of the species. ]n somo cases it can be 
showli that widcly-dilTerelit clleck act (1) the same 
speeies in different districts. When we look at the 
plants !\lId bashcs clothing nu entangled bank, we an' 
tempted to attribute their proportional numbers and 
kinds to what we call ciulIIce. But how false a vicw 
is this! Evervone has henrd. that whell an America)) 
forest is cut d~wn, a very different \'cgetation spring>! 
up; but it hIlS been observed t1Ult ancient Indian ruins 
ill tile Southcru United States, which lIlust formerly haw' 
boon cleared of trees, now dispLay tlle same benutiful 
diversity and proportion of kinds lUI in the surrounding 

!fJ The Comolete Wor~ of Charle2 Darwin Onl;ne 
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"irgin fortl:llllJ. What a struggle between tho I!e"ellli 
kind>! ol trceil must here Illwogone 011 during long cen
turit'!!., t'och annually scattering ita.;ccds by tile thousand: 
whal war bctw('Cn insect. ami insect-between insect>;. 
snail!\, and other animalB with Lirds aud bell8ts of pff'y
llil 8trh'ing' 10 ilwrea8C, and all fceding on each other or 
on til(' tfl'CH or their seeds and scedlings, or on the other 
I,lllu,,", whidl flf!lt clothed the ground Iwd thus checked 
tho groll·th of the treel!! Throw up a handful of footilcn!.. 
and all must fall to the wound a('('()niing to definite 
la ... j but how lIimple is tlUi! I,robleru compared to the 
action and 1'e8(.1iou of the inmlmt·rable planl8 and 
anitnaJ. which have detenninf'd, in the ('Ourso of een
t~ tJ~ proportional numbers and kinds of tf'Ce8 11011' 

growing on the old Iudian ruina! 
The dcpt'nden('y of one organic }x·ing Oil another, II' 

of 8 po~ite Oll it!! prey, lie8 generally between beings 
remoteiu the I!oCllle of nature. 'Ihis is often the cnS/' 
with thOllC whidl may strictly be SI.id to struggle witl, 
each otJll'r for existence, lUI ill tl,e CIUIC of locus,,", nud 
gra.-ft"t.,jing quadrupeds. But the ~trtlggle almot!t in
nrial!ly lIill be most !;Cycre bctw('('u the indh'idualB ( 
tho Mmo spe('ie"" for they frequent th<> same district" 
reqlliN the MDle food, lIud nN ('xllOI!I'd to the sallie 
danS"1"& ]u the ('IlSO of mrittit's of tho flame sped&<. 
the ~Inl~lc will p:ncrally be atmOE>t equally I!CveJ't'. 
and \II'C IIumctirn('S see tJle CQnte~t aoon derided: for 
ill8tnnce, if ijl'\"cral '\'"nrietit'il of whent 00 sown together, 
and tho mix(.J. (H.'(..J. be reSOWII, IjUlIIO of the ,'arietiee 
wWeh be8t suit the !IOil or c1imak, or are naturally the 
O\08t forti Ie, will beat the othef3 and /JO yield more 
1IOOd, and .iII ('OIUle<jueutly in Q. ft·w ycnl'll quite 811rl

plant the olll('r '\'"llridics. To kl'1'P lip a mixed stoc:k 
of {"'en IOUt·h extremely dose ,'o.riclil'l 118 the ,arioill!l~ 

,2 
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coloured swC()t-peas, they must be each year harvested 
sepnro.tcly, and the seed thell mixed in due ·propor
lion, otherwise the weaker kinds will sreadily decrease 
in numbers and disappear. So again witll the ,-o.ricties 
of sheep: it has been asserted that certain mountain
varieties will starve out other mountain-varieties, so 
that they cannot be kept together. ~'he sarno result 
has followed from keeping together different varieties 
of the medicinal leeell. Jt Illay oven be doubted whe
ther tbe variet ies of anyone of our domestic 1)lants 
or animals have so exactly tIle sumo strength, hubits, 
aud constitution, that the original Ilroporlions of a 
mixed stock oould be kept np for balf-a-dozell gonem
lions, if they were allowed to struggle tOb-etllcr, like 
beings ill 0. state of nature, and if the seed or youug 
were not annually sorted. 

As species of the same gellus have usually, though 
by no moons invariably, some similarity in habits and 
constitution, and always in structure, the struggle will 
generally be more severo between species of the same 
genus, when they come into competition with elWllotller, 
than between species of distinct genera. We see this in 
the I'CC{'nt e.~tension oVCr parts of the United Stutes of 
one ~pecies of swallow having caused the decrease of an
other spccie.s. '11le reccntincrease of the missel-thrush 
ill parts of Scotland has caused the decrease of the 
song-thru~h. How frequently we hear of one species 
of rat laking the place of another species under the 
most different climates! In Unssia the small Asiatic 
cockroach llas everywhere driven before it its great 
('(Illgener. One species ofcbarlock willsuppluntullotlier, 
and 80 in other cases. We can dimly see why the com
petition ShOllM be most .'!Cvero between allied fonlls, 
which flU nearly the same place ill the economy of nature ; 
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but probably in no one cruKl could "'0 proci.~ely 8Ily why 
0110 ~1)('('it'S 1148 been vicioriOIlS ol'er anotilcr in the 
~-reat ooult' of lire, 

A MroUary of tho highest importance may be deduced 
from th(' fOI't'~ing remarks, namely, that tho structure 
of en'ry organic being is related, in tIle 1II0;;t e8S('utial 
~-et often hidden manner, to that of all other organic 
bt'ill~, willi whidl it COllie;) into oompetition fur food or 
N"li.lt'II('(', or from which it has to !'';('(llle, or Oil which it 
1'""" Thill is ob,"iolls in tll(' litnJ('tnN) of the teeth and 
tal"lllItofth(-, ti)..'l·r; 811d in thllt of the It'g8 lIud cin""s of 
ttw IlII.l'&fIite which r1in{;!l to the hair on the tiger'l! body, 
But io Ih" lll'ftutifuliy plumed seed of the dandelion, 
and in Ow nattcnlod alld frillged le:;s oflhe water-beetle, 
tilt! n']ntiOll I!(~'ms at first confined to the clements of 
air and water. fd the admnta~ of plumed ece<b no 
dHlIht I'1:lIlId,. in the r10scat relation to the land being 
aln'wly thirkly clothed by oth(-'r pinulll; 80 thnt tho 
..c·\"~lll lIlay be widely distributed and full on unac
rlll'il"li ground. In the wuter-beetle, the structure of 
iLl I")..",, 90 w<:'ll adapted for dil"ing, IIlIows it to 
('Ol11pdll ....-ith other aquatic illS('('flI, to hunt for 
it..! 01\"1\ "roy, aud to escape sen-ing fill prey to oilier 
animlllil. 

TI", !'tore of nutriment laid lip within the IJCCdg of 
mall~· 1,lantH fIC.~'ln~ at first sig-ht to ha\'e no !lOft of 
reLuifln to oth('r pllllll>!. But from the strong growth 
(.r yllun~ planlg llrodllced from 8111'11 I!(>C(ls (aIJ peas 
and III.'RnM), .. ·111'11 8OWI\ ill the mid~t of long grass, 
I 1I1I"I1I"I't that tho chief use of the lIutrimcnt in tllO 
.... ~I ill to fu\"our the sroYt1h of the yOllng seedling, 
.hiM IItrnJ('gling witb other plants growing \-ib'OfOusiy 
all around. 

Look at II I)iant ill the midst of it!! mnge, why dClell 
it n"t double or quadruple ita numbers? We knOll 
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that it ('an perfectly well witlistaull a littlo morc heat 
or cold, dampness or dryness, for elsewhere it ranges 
inUl slightly hotter or colder, damper or drier districte. 
fn this ('ase we can clcarly 8('() that if we wi!ihed ill 
imagination to gi,'e the l)lallt the power of illcn>asiug 
in number, we should hal'O to gile it !!Orne Mlvantage 
over its competitol':", or over the animals which preyed 
on it. On tho COIlfines of its geographical range, 0. chll.IlW' 
of constitution with respect to climate would clellrly 
be an fuil"antage to Ollr plant; but we ]laHl reason 
to bclie,'e that only a few plants or animals rango so 
far, that they arc de.;troyed by the rigour of the climnto 
alone. Not until 11'0 teach the extreme eoufiues of life, 
in the Aretie regions or 011 tho border!! of a II utter desert, 
\fill oompetition eease, The land IlIay be extremely 
cold or dry, yet there will be competition between 8Om(' 
few species, or between the individuals of tho same 
HIJoCCiCll, for the warmest or dampest spots. 

Hence, also, we can see that when a l)lant or animal 
is placed in Il. llew country amongst new competitors, 
though tho climate may he e ... nctly the sarno as in its 
former home, yet the conditions of its life will generally 
be changed in an essential manner. If 11'0 wished to iu
crease ita average nUiubers in its new home, we shonld 
havo to modify it in a different way to what '1'0 sllOuld 
have dono in ita native conntry; for wo sJlOuld llave to 
give it some admntage over a different set of com
pelitorsor enemiC!!, 

It is good thus to try in our imagination to give allY 
form somo advantage over allothcr. Probably in 110 
siugle in.stance should we know what to do, so as to 
succeed, It will convineo us of Ollr ignorance on th(' 
mutual relations of all organic beings; II. com'ietioll liS 

necessary, as it seems to he difficult to acquire. All 
that we C(ln do, is UI keep steadily in mind that each 
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organic l~:itlg is litri,-ing to inet"Cfl,"I:' at a geometrical 
ratio; thllt ctLCh at IIOru8 period of its life, during somc 
>«'"8I:Illll of the year, during each gcnemtioll or at in
tervaL\ IIiL8 to Ftruggle for life, amI to suffer grent do-
~trncti()n. When wo reflect on this stnlgogie, W(l lIIay 
~on801c ourseh-Cll with the fun belief, that tile war of 
nature is not in('('''''Ilnt, that no renr is felt. that death 
is g.'nemily prompt, nnd that the ,"igorou8, the healthy. 
And the h"'PllY sun-iva and multiply. 
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CHAPTER IV. 

l"atura\ Selectiou _ its power eoIDpllred with IlU.U'. selection - it. 
l>:)wcroncharactcr9oftriflinllimportance--i13poweralail ages 
and on both oexcs-&xual Selection-On the~ncmlity of inter
CT'088elI hetween individnalsof the Mme "rroie.- Cio.:umAtanees 
faw>nmble and unfanmmble to Natural Reledion, namely, 
illterol'083ing, illOlstinn, nllmbe,ofilldh-idl1aI8-SIowacl;oll
Extinction can"""l by ~atnral Seleclioll-l)iYcrgt'l1ooof Cha. 
racter, ..... latru to the divcr9ity ofiuhabitantl of Buy.mall area, 
IIml to natUTaliilation_Action of Natural Selection. tbrough 
DiYergenceofCharacterRndEItinction,onthedeg;endantlfrom 
... oommo1l pIIl'I.'Ilt-EIl'laiilll the Grouping of al\ organic beings, 

How will the struggle for e:dstencc, discnS!«'d too briefly 
in the lil.St chaplcr, act in regard to mriati{lll? C'11l 
the principle of selection, which we hanl seell is so 
potent ill tho hands of mtln, IIpply in IlIltUrc? I tllink 
wo sh!lll seo thnt it ClI.n !lct most effechmlly. Let it be 
borne in' mind in wllllt 1111 endlcss nnmber of stmnge 
peculillritics our domcstic prodl1etion~, and, in u lesser 
degree, those under llflture, yary; find how strong the 
hereditary tendency is. undor domestication, it may be 
truly Sliid that the whole organisation becomes in some 
degree l)lnstic, Let it be borne ill mind how infinitely 
complex and close.fitting are the mutual relations of IIll 
organi~ beings to each other lind to tllCir physical con
ditions of life. Call it, tllCn, be thought improbuble, 
seeing that variations useful to mall Illlve undoubtedly 
()C<;!urred, that ot!lCr ,'ariations useful ill some way to 
ellCh being in the great and complex battle of life, 
should sometimes OCCllr ill the cou n;o of thousands of 
generatiolls? lfsuch do ()C<;!lIr, call we doubt (remem. 
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l,,·rin;::- that many more illdi"idllals are born thon cun 
IlOIl"'iuly Imn'jn')' tllst illdi"idual8 Ilfn'ing any adnUl
lIl;.!", how(','er sli,:bt. O\'er otllers, would hare tho best 
('hulll'e of sun-i"ing aud of Il l"OCf"{'fIting their kiud? 
On tho other hand, 11'0 may fed sure thnt filly "aria
tioll in the least degree injurious would be rigidly 
d(·~troy('(l. 'I'his prcscT\'ation of favourahlo vllri(ltiou8 
811/1 tlw rrp'<'tioll of injurious vllrilltions, I cllll Naturnl 
~·II·.:ti(ln. ,'orintiousucitherll3('fnlnorilljuriouJ!11'ould 
not I ... 00' .... 1.1'<\ by natural !.Ot."1C('tion, allli would be left. 
a ftu"ll1Iltin~ demellt, 8.!1 perhapi! wo;;co ill tho ~1>cciC!l 
callt'11. I"'\ymnrphi," 

W .. all.ll.lJ I_t llnderstand the pl"Oooblo COIII"!Ie of 
natural .·\, .... lioll b~' taking tho ('w>o of a ('()Ilntry under
/l'.illg" lI"m(' J>h~· ... i/'Ili change, for in.\ltall('(', of climate. 
Tho l,r"I~'rtiollal ilUlIIbel'8 of its inhabitants would 
aim, .. , imml'<\illtrly ullrl .. ~ a dlange, nlld !!QUIO SpO('iC8 
mig:ht ~'<'()lUe extinct. We mny C"OncJnde, from whnt 
wo hnH' 1<1'('11 of the illtimo.to nud complex mnlluer in 
whirh thf\ inhabitanf.l! of ench country nre bound to
,.,,"II'·r, that allY chnuge ill the lIumcrical proportiolls of 
ellln" \)( th" inhnbitants, independently of tho r1UlIlge 
of t"iimah' it .... ·\f, wonld seriously nm.'<'t mnny of the 
\.tiu·1"'l, If the ('()untry were OpeD on it" bonJel'8, Ilew 
f .. nn~ \lvllld (,(·rtainly immigrntc, and tllis also would 
",·ri"u~h· \Ii.lturb the relatioll8 of 1101110 of the fonner 
illllllhit~ntA I.,·t it be remembered how powerful the 
iulhll"llf'(\ (.r a single iutroduced treo or mammal hIlS 
~'ll ~h"wn tu be, But ill tho ea&l or an i~land, or of a 
cnuutry pllrtly .. urroumlcd by oorrkr.!, into which new 
and III·tt,·r Bllnpte(i rvnns could nut frt'('ly cuter, we 
sh .. ulJ 111\'11 hun. pllW'f'll ill the economy of Ilnturo which 
..-.. uM &II!Iun,<lIy be better filled up, if 110100 of the ori
RinM inhaloitallts were in some mnnner modified.; for, 
ll&d th,~ an.·a bt"'ll open to immigration, these samo 

E a 
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places would have been sei1.cd on by intrud,·r!!. ] II such 
P,\!l(', overy slight modification, wllich in tho course of 
'Igt!B chanced tu ariS(', aud ,1l1ic1, in any Iray flll'Olued 
tho individu!l15 of nny of tllo spcci('~, L~' beUer ndapting 
them to thrir alt(·I'\.·d conditions, would t(·ud to be pre, 
"I'rn!<lj and naturallWlection wou1d thus h(\\'o frcc seept· 
for tho work of impron·mcnt. 

We have J'('nson to Jx>lien', as siated in tho fil'l>t 
('ha)lWr, that n change in tho ('()n<iitions of life, by 
~pecially acting on tllo reproductivo sy~tem, ('anJ;CS or 
illCTCIl8eB variability; find in tho foregoing case thf' 
c'OnditiOIl8 of lifo are Bllpp-OSC<i to Il8vo undcrgono II 
('hange, allli this wonld llinuifcslly be fal'ourable to 
na.tural selection, by giving a better chanco of I)rofitabl(' 
\'ariatiOIl8 occurring j and unlcssllrofitable "aMalion! do 
occur, natural selection can do nothing, Not that, as ] 
helie"e, Iiny extremo ,,,nonnt of variability I,. necesso.ry: 
lUI man can ccrtainly produce great t'('!;ults by adding 
11 1' in any gil'cn direction lIlero iut\il'idunl ditTercnces, 
:KI could Nnturc, but fnr Illore easily. from h8\'ing incom, 
parably longer tilll~ lit her disposal. Nor do I believE' 
,hat auy great I)hy~ieal change, as of climllte, or an~
unu~U.l\1 degree or isollltion to check immigration, i, 
octually ueccsso.ry to produce lIew IIIl(I unoccupied 
piaN!!! for natunll II('lcction to fill up by Illooifyin~ 

aud improving 1101110 of tho Yllr~'ing inhauitallts. For 
as all tho inhabitnuli:! of each country are suuggliuA' 
together with nicely bnlaneoo forces, cl: trcmcly 81ight 
lIlodification.s in lho stJ'uriure or hnbi18 of 0110 inha
bit.l\lIt would orten gi,'o it an ad,'antago o,'er others: 
Ilnd ~till further modifications of tllO 8CImo kind would 
orten siill further incl'CllSO tho adI'lUltRb"C' No oount~· 
('illl be nRmed ill which IIll tho IInti,'o inhabitants arc 
now so perfectly adapted to each other aud to th r 
physicol CQlltlitiolls under which they liye, that nono uf 
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Ih<'111 ("Quid auyhow be impro'l"oo; for in all oountriCfl, 
Ihe nalil'('!! hare bet>n80 far conquered by lIaturalb.cd 
l,ru.ilwli"nl<. that they haye allowed foreign(,111 to takc 
linn [~,ion of the land. And I\IJ foreigncl1I hu'l"c 
thlll! cwrywh('r(' beaten some of tho natives, we may 
..afdy ('olwiuuc that tho nnlh'es might \uwo been modi· 
lied witll nth-antnge, so as 10 h8\'0 better resisted SUell 
illtrud(,nI. 

AM mall ('all I'n:wluco and ccrtainly 11118 produced a 
... ~t rt'8llh by hill metliodi('al and unOOIl!ICiolls 1U(,811S 

.. r .. lactioll. whal may not i'ntuf'f' j·fft.-'ct? 1\lan ('IlII8('t 

only on external and 'l"i~ihlt' charfl('t('~: Nature cares 
oothing for appearan('('8, exe('"l't ill 110 far 88 thcy mar 
be ucful 10 any \)('"ing. ~he can act on ("'cry iuternal 
organ. on every ,.JJade of eonl'litutiol1al differcn~, 011 tile 
whole mao'llilll'l-Y of lif('". ~ran sd('"Cts only for hi!! own 
.f.,"OOI:\; Naturo unly fOf that of tho being whit-h ,,110 tends. 
ETery 8<·\t'('tt,'(1 ('haractcf i~ fully exercisc<i loy her; and 
the lK'ing i~ placet\ undcr well·suited conditions of life. 
llan kl'<'ll~ the nnti\'es of Illilny dimlIIt's in 1111"' ~ame 
rountry; h(l !l('ldom exercises each ilCloct&\ character 
in I!IOmtl p',<,uliar and fitting malll\Cr j he fC«iJ a long 
aud a .hort beaked )li:"re<J1l 011 the same food j he does 
not ('J:('l'("iro a long·backed or long.legr".ro quadrupe<1 in 
any I'lx'nliaf mallner; be CJ:POilCIJ ,hrell with long find 
lIhurt W"flol 10 the same dimalO. ] Ie doca not aUow the 
mOtll vigorous males to struggle f0r the females. lie 
tlot·~ 1I0t rigidly destroy all infl·rior !lnimals, but protects 
tluring CRt'h "arying 8(:lUiOn, 88 filf IllIlic~ in Ilis power, 
aU bia prOt\lIelioll8. He often begills his selectioll by 
j\()mo ha\(·rooIlJltrons fonn j or at IC8lIt IlY SOIllO modifi· 
t'alion promiu('nt ('nongh. to cakh h~ ~y(', or to Lo plainl~' 
Ulleful to him. Under natnre, tho sligbtcElt difference 
of 'tmotum or oonatitution may well turn tho nicely. 
h&lauCl.'tl acale in tho struggle for )jf~ and 80 be pre-
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sen-ed. How fleeting are the wishes and effort~ of mun! 
hOI\" short his time I and consequently how poor will 
his products be, compared witll thoso accumulated by 
Nature dUTing whole gcological periods. Clln we lIonder, 
then, that Nature's productions should be fur "tnler" 
ill clmmet.er than man's productions; that they sllould 
be infinitely better adllJltcd to tho most complex cou(li· 
tions of life, and should plainly bear the stamp of far 
higher workmansllip? 

It lIIay metaphorically be said that natuml selection 
is daily and hourly scrutinising, throughout tho world, 
overy variation,m'en tho slightest; rejecting that which 
is load, prcsening alld Ildding np all that is good; 
silently and iuscllsibly working, wllenel-er lind wherevcr 
opportunity offers, at the improvelllent of each organic 
being in relfttioll to its organic aud inorganic condi· 
tions of lifc. We see nothing of tllese slow (·hnngcs in 
progress, uutil tho hand of timo has marked the long 
lapse of ages, and then so imperfect is our view into 
long past geological ages, that we only see that the 
forms of lifo are now different from what they formerly 
were . 

. \ltllOugll natural selection cun act ollly through and 
for the good of each being, yet ellilracters and structures, 
which \10 are apt to consider n.s of very trifling import. 
anee, may thus 00 acted 011. "'hen we sec leaf·eating 
insects green, and bark·feeders mottled·grey; tho 
ftJpine ptarmigan white iu wint<;or, the red·grouse the 
colour of heather, and tho black·grouse that of peaty 
ea.rth, we must believe that these tints are of servico to 
these bird~ an(L insects in preserving tllem from danger. 
Grouse, if 1I0t destroyed at some period of their lives, 
would increase ill countless Ilumbcrs; they are known 
to sutTer largely from birds of prey; and hawks lire 
guided by eYOiIight to tllcir prcY-----90 much so, that 011 
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l.ol.r1~ of tho Continent pt"l'SOns are wanll~d not 10 keel) 
whill- pi,.,"l'Ou!l, nil being tho most liable to det!-tructioll. 
III·Iwe I ('an 800 no T('ftiI()n to doubt that Ilatl.ral selec
tion mi~ht be mORt effeetivc in gi'"ing the proper colour 
to ('nch kind of grouse, aud in kee)ling thnt colOllr. 
wl!('n on('"o acquired, truo lind ('"onslant. Nor OUgllt wc 
to t hink that the occaaional dc~trl\ction of all animal of 
allY I)(lfli('ular colour would l,roduC'o littlo elTect: we 
_houl" n·mt·mber how C&lt'ntial it iJ! in a flock of white 
~i,,"I·p til III troy Cl"('ry Inmb with tho fuintc5t tmce of 
t.ltiI·k. I n plants the do"·n on the fruit and til(' ,-'Olonr 
of till' fI .... h II"' oon>!j,lered by ootAnillts aa characters of 
Itw m,,,,t trilling importanco: yet we hear from 1111 

0.1('0·11, III iHlr1iculturist, Downing-, thllt in the Vnited 
!-'tatc~ ~mf)tlth"~kinn('(l fruita suITer far more from a 
bo. .... t!(', a ('ureulio, thall those "·ith down; Ihnt purplc 
plum~ @uffl·rfar Inore from a certain diseflSC thall yeUow 
plum~; I,llI·reaa (lllothcr discnsc Ilttneks ~·el l ow"ncshed 

p( ... \('IU'~ fllr more thun tho86 with ollwr coloured flesh. 
Jr, with nl! tho aids of art, these slight differcnt'('S mako 
Il I;""·at differencc in culti\"Bting' tho scl'crol varieties, 
&t!Iun'<.lh', in 11 stlltO of nature, where tho trees wouM 
haw to' "tnlf!gle with other I:rc€s IlIl(I with a ho;rt. of 
(.'II\·mit'fl, ~u('h differeuCC8 would oITeetually settlo which 
vari,·ty, whetht·r a. smooth or downy, II yellow or purille 
fI("IiI(.'<1 (nlit, should succeed. 

In lo"king lit llIlllly small points of difference be
t .... (.'I·n 81'10('i.·", which, as fur as our ignonmco permits 
u.s tn jllt!~', e.I'('lll quite unimpor1llnt, wo III\l~t not forget 
that ('Iimat ... , fooo, &c., probably produ<'e SOIllO slight 
and diN.,(·t rfli.·(·t. It is. howol'cr, fllr more ncceBBllry 
to l..It'ar in mind thllt there nre mflny unknown lawS of 
('Orrelntion of growth, which, when 0110 )Xlrt of tl10 
o'Wlni:<atioll is modified through mriation, fln.1 tba 
ffio<lilkatiollll lire accumulated by nntuml selection for 
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the good of lhe being, wi ll ('ause utlJCr Ulodificutioll~, 

"ften of the \jlOllt nnexj)('('(('(1 nature . 
. A.9 wo flCe that those mrintiolls which undcr dOlllcsti. 

cation aplX'nr at ally partienllu period of lifc, tend to 
reappear ill tho offspring at tho same pcriod i-for in· 
stance, in the eeedi of the many "arieties of ourClllinll.r~· 
'lild agrienl!Uml 1)lants; in tho caterpillar and cocoon 
~tagell of tho varieties of the 8ilkwonn ; ill the cggs of 
pO\lltr~', lind in the ('Clonr of the down oftl)(lir eiIickell8: 
in the honlll of our shecpand cattie when nearly II.dult;-
80 ill n ~tule of IIl1tut(', lIotuml aelcctioll will bo enabled 
tQ act 011 and modify organic beings nt auy age, by till' 
'Iooumulntion of '·arill.tiOll~ profitable at thllt age, and b~' 
their illhcritaneo at 0. corrCl!Jlonding age. 1£ it profit II 

plant to II/we i13 seeds more and more widely dissemi· 
nated by tht' "'ind, I can 800 110 greater difficulty in this 
being clfectro through natural seledion, thon in tho 
I'()tton'plontcr increasing nnd improving by selection 
the dowlI in tho pods on Ilia eotton·tret'll. Natural 
selection lIlay modify and ndllJlt the lorm of 011 insect 
to a /ICON' of contillgenciCll, whoUy dillerent from those 
which eon('('m the malure insect. l'he80 modificationB 
will no dOllbt affect, throug-h the laws of correlation, tho 
F-tmcturo of the IIdult ; lIud probubly ill tho CI\!lO of those 
illllOCts whieh livoonly for II foil' ilOUnl, IIl\d \\hich never 
feed, 0 lurge pllrt of thcir structure is merely the cor· 
related remit of snece~~i\'(l changCl! ill tho IItmelure of 
their lnr\"lc. So, com'ol'llCly, modificutiolllJ in the ru;lult 

will probably ollcll affect Iho strncture of tllo lona; bllt 
in 11.11 Cascfl untnral selectioll will ensnre that modifica.· 
t iona consequent on other modifications at 1\ dill'crent 
poriod of life, 81101l1l0t be in the least degree injurions: 
for if thc\' becamo so. they would cause tho utinctioll 
of the 8(lcciCll. • 

Katurol selection will modify the structure of tho 
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~'()Im~ in tf'lfltion to the parent. Rnd of tho parent ill 
n,IRti"n t,l th,.. ~·oung. In lOO('i,,1 animals it .-ilIadRIlt 
tb" ~trll(·tntf' of ('11('11 illdi\"illual for tho Lell('fit of th(' 
.... )lnmunit~·: if ('nch ill OOIlSI'<J.1Wll(·(' profit.1i by the aclcelC(1 
"hiUI;":I'. What natural 8e1('<"Iioll ('.mnot do, iii to modify 
tlw ~trudnl"t.' (,f one s[""X'i('~, "ithout gi,ing it lilly 1I(1I>an· 
ta~, for tll(' ~)()(l of another llpecies; and though state· 
11l('nt>! to thi.~ ('Il(>(>t may be found in \\ork~ of natural 
hi~lon·. I ('nil lint fuul one ('11...;(' whidl will lH'-ar im'e~ti· 
~ti"I;. A ~trudun' 1I .. ~i only (11\('(, in nn animal'9 wholll 
lir.·, if of Ili~11 importance to it, might be modified to 
lilly ('xtent !.~. natural 8(·It.'dioll; fllr ill~tolJ('('. the great 
jaws 1'08lc .. ~1 by <"<,rtain in.~,)('tll, Il"'~\ udll~il'('ly (or 
openin/!: th6 ('Ol~"'n--Qr 11i(' hard tip to the Leak of 
1\t'~tJing \'i ... I~, \1SI.'(1 for lon."llking the ej!:g. It 110.8 been 
,_·rtl~l, tllIlt of tht.' be~t ~hort·W>nked tUlllbl('r-pigroll~ 
nwre IlI'ri.h in thol'l!"gthllll are abll' to ~·t Ollt of it: 
!W) thnt flllll'll'N n .... .;i~t in the net of hatching. Now, if 
natun.' Imd to muko tho beak of a full·grown pigeon 
\"t'r~' short fliT the hird'lI own n(h'untnhl"(', the Ilt"0CCS8 of 
mo~lifil'lItioll wOIlld be Y('ry ,,1t)1I', !i1l!1 ther!' woult! lx· 
.• im\lJtnn"(lu~ly the mo4 riJ.,'Orou~ s/.'lC('tioll of the yOIiIlg" 

\,i ... ls within th ... eg{!, which hnd tIl(' mO!<t powerful nnd 
hal'll, t to('lIk~ f"r all \lith w('uk lx·nk.~ lI'ollld inm'itabl~ 
I(('rish: (,r. more {i,·licate ami moro ('a~ily brok('11 shell:; 
mig:ht IN"' 1Io;1!",·V'd. thc thickllC'Sll of the shell being known 
to vary likl'c""ry otherstmcturt:'. 

Sexual ,~·l,-ailm.-Tnasm!\('h fill pcculiarities Ortell 
a')ll{'(lr 1I1l<\"r domCRticutjoll in on ... ~cx nnd borome 
l'I· ..... litnrily nUndled to IlInt fit·". t!lll MillO fnet pro
baLly O('('ura under naturt', and if 80, Ilfltunll 9('icetiou 
will be ablo to modify onc S('X in its fUllctional rela
tiou, to tho other sex, or in relation 10 \lh011y different 
haLib of life in th6 two sexe;o, as iii 80IlletimCII the ease 
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wilh insects. And this leads me to say a fcw words on 
what I call &xuul Selection. 'fllig ucpendM, not on R 

struggle fo r ('xilllcnce, Lut on a struggle betwecn the 
IIIllle" for po5SC!;8ion of the feUlRlcs; the result is not 
death to the UlllIucec'lSful ('Ompelitor, hut few or no 
oll~Jlrillg. Sexual I;Clcctioll is, theN!forc, less rigocoUll 
thall natuml iM"lection. G('nerally, th~ mOISt vif,'Orous 
male;., tbo&e whieli are best fitted for thcir places ill 

natuN!, will ICfn-e Illost pro-"reny. But ill many casce, 
victory dcpeuds not on general yigour, Lut ou having 
,-,peei!,l weapons, ('Onfincd to the male sex. A hornle611 
stag or spurle611 cock would have a poor chance of 
ICllving olt!pring. l'cxual selection by alwaYIl alloll·
iug tho victor to bJ"('€(1 might lIUN!ly give indomitable 
courage, len~ ... h to tho spur, alld strength to tho wing 
to strike in the 1l1lUfN!d \e£:", ng well as the brutal cock
fighter, who 1..""110"""' well that he can impro,·e his breed 
Ly careful s<'lection of the !.>est (.'QCk8. Jlow low in 
the scale of uutllrc the law of battle ucecends, I kno,," 
not; male al1i1.'utonJ l\twc been d('S('ri])C(1 as fighting-, 
bellowing. and whirling round. like I ndiallll ill !i war
danee, for thc j)()8il('8llion of the females; male I18hnOll8 

lja\o hcen SCCII fighting all day long; malo stag-beetles 
onen bear WOWI(1s from the huge mandiLles or other 
nUl-Ice.. The Wllf is, perhaps, severest betweon tho mal08 
of pOlygaIllou~ a!limnls, and tl1080 IJCCnl oftenest p~ 
\"idcd with special weapons. T ho mnlOR of carnil"oroul 
unimals are alrelldy well armed j though to tllcm and to 
othen!, speeial means of defence nmy be gh'en through 
IIlCG\l8 of scIual selection, as the malle to tIle lion, the 
8boulder-l~d to the OOftr, and the hooked jaw to the 
malo I18hllOIl j for the shield may be lUI imllOrtant for 
"ictory, as tile sword or spear, 

AnwIIgst bird", tho OOlltest is often of a more peaceful 
charocter. All tliOilO who Illlrc attcnded to the subject, 
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bI,·li.-m that there is the se"ere~t ri,-alry 1x>tween the 
malee of mRny sl~ies to attrnet by 8inging the females. 
'rhe rock-thnlsb of Guinnn, binls of J'amdisc, find $Orne 
otill'l'8, eonp:rcb"8te; and slIeecssl"e mllies diJ;!play tllcir 
~1tp;l.'O\1l> plurunge and perform Btmngo RntiCli before the 
f"malt'll, whidl, standing by as spc<:IRtors, at last choose 
tho mOllt fltlmelive partner, 'l'h08Q who 1\ll.\'e closely 
attdJ(hl 10 binlg in confinement well know that they 
nfu·t\ take indh'idual preferenccs and dislikes: thus 
I"ir It lI~ron 11Il/! dC!IO"ribed how one pied peacock was 
mniu"lltly attraMh-c to all his II('u birds. It may 
"I'l~ cllildiMh to attribute an)' cffect. to 8ueh appa
l\!utly WI'8k IDl'6IlI!: I ronnot h{'re (-uter on tim details 
IIl'('W18ry to ~'Jlport this ,-iew; but if mau ('811 in II. short 
time /-';'1' d\1!'llt ('arria~ and beauty to his bautams, 
Il.I'('Ording to l~ standaro of beauty, I eau IIC6 110 good 
reason to doubt that female bints, by 8Cleeting, during 
thou!!Illlds of geucmtions, the lI\08t melodious or beautiful 
malCll, IU'('onl ing to their standRro of beauty, might pro
dill'(! a nmrked cffoct. I strongly suspect tJlat some 
well-known Jaws, with respect to tho plumage of male 
and fl'mah' binls, ill ooml~lK)n "·ith the 1)lulIlage of the 
~1)nllg,('fU1 bt' explainl'<l on the view ef plumage luwing 
If(.~·n chiefly modified by sexual sclection, acting when 
thl' binh luwe come to the breeding age or during the 
1'J'e{oding 1Ij'Mu1l; the modifications thug produced being 
inheritl. ... ! at con'C!lponciing ages or sctl8Ons, either by 
the mnl.'!! alone, or by tllC makll and f"malcs; out I 
han~ not ~11IICe hcro to enter 011 this bubjoct. 

'1'hu8 it is, as ] believe, that when tho lIlales and 
fenlllit'li <.f nny animal have the 1Iil.1lI0 general 1mbits 
(If life, but differ in strllrtuf'C, rolour, or ornament., 
811Ch difl'crcn('('fj ha,·e been mninly caul!Cd by /lexuul 
III k'('tioll; thnt iJ;!, indi\"iduru malct! lIa"e had, in sue
C('$;in' gl·,wratiolliO, some slight nel,-anlage o,·er other 
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males, in tlleir weapon.'!, means of defence, or dl3rms; 
and hu,'o transmitted theso advantuges to their male 
()If~priug. Yet, 1 would not wish to attributo all such 
sexuul differcnces to this agency: for we see peculi' 
urities arising and becoming attached to tho mule sox 
in our domestic animaLs (as tho wuttlo in malo carricrs, 
horn-like protuberances in the cocks of certain fowls, 
&0.), whidl we cannot beliere to be either useful to tIle 
lDalesin battlc,or attractil'e to tho females. We see 
IInalogous cases under nature, for instance, tho tuft of 
hair on the breast of the turkey-t'OCk, which con hardly 
be either nseful or ornamental to this bird i-indeed, 
had the tuft appeared nnder domestication, it would 
have been coiled a monstrosity. 

IllUltratitml of the action of ]{atllral Selectioll.-In 
ordcr to make it clear how, as 1l..oeIieye, natural selec
tion nets, I must beg pennission to give onc or two 
imaginary illustrations. Let lIS take the case of a wolf, 
whioh proys on various animals, securing some by eraft, 
some by strellgth, and some by flcctncss; and let us 
~I1Ppose that the fleetest prey, a deer for instance, llad 
from any chaugo in tho couutry increa.scd in numbenl, 
or that other l)rey had dooreo.scd in numbers, during 
that season of the year when the wolf is hardest pressed 
for food. I can nnder such circumstances 8CO no rCllson 
to donbt that tho swiftest and slimmest wolves would 
lmye the best ehanco of slIn"iving, and so be prescrn")d 
or selected,-PrQ"ided always that thoy retained strength 
to muster tllcir prey at this or at some other period of 
the year, when they might bo compelled. to prey on 
other animals. I can sec no more reMOn to dOllbt this. 
thnn that lllall can improve the fleetncss of his grey
hounds by careful and methodical selection, or by that 
IlnCOlIsciOIlS selection which results from ea.ch man tryin~ 
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to kt .. ·p th(\ best. dogs without any thouglit of modifying 
th('on..-ro. 

En·n without any change in the proportiollaillumbers 
(lr tho anirnali 011 which our wolf pffiyed, a cuo might 
be \'orn with all illllute tendell('Y to pnrsue C<!rtuin kinds 
or Ill'{oy. Nor can thiB be tllong-ht "cry improbnble; for 
We often obl<t'rve great differences in the naturol ten
d.'n.·iee (,f our domcsti(' nnimnl~; one cut, for ill~tallce, 
taking to catl'il rnt.ll,allothcr mice; ono ('at, at'('Oroing to 
)lr_ :oot_ .JOhll, brin¢ng: home wing-Nt ,,"Il.me, anotiwr hares 
()l' rabt.its, and nnotil('r bunting Oil mnnthy ground and 
Illm08t nightly ('8.t('hing ~-oodco('k>. or Bnipe!l. The ten
den<-y to <>ateh raUl rather than llliC(' iii known 10 be in
herit(~1. Xow, ir anY8light inll8te change of haJ,it or of 
~tru('tUt'l.' Lendit(~1 an individual wolf, it woult! han~ 

the Ix"" chance or I!Un-i"ing and of lea ring otT",priug. 
~mf> of ilg young would probubly inherit the snme 
hnbitg Qr structure, and by the rrpelitionof this procCiJ8, 
II new vllriety might be ronned wilirit would cither sur
I)mnt or ('O('xillt with the parent rorm or wolf. Or, again, 
lhe wolH'~ inhaLiting n mountainous district, allli those 
fn-'puoliling the lowlands. would nntnrnlly 00 rorced to 
hunt diff(·I' • ."ut Ill'('~'; aud rrom the cvntillllC(\ prcscn-a
liQn or th(' in.li,-iduals best fitted for the t\\'"o sitel<, two 
,'ari.-ti'''lmig-ht 810\\'"h' be ronned, 'I'he..e ,'arieties would 
I'roes nnd blend whe~ tlley met; but to this subject or 
inU'n:nl!!.,iu,l.! we shall !IOO1l hnre to I'('turn, 1 may add, 
that, flt'<'Ortiing- to )lr. Picl't'e, there are two mri('liCil of 
the wolf inlmhiting the Catskill ?!fountains in tIle United 
~tal('1\ one with R li:tht greyhound-like form, which (Jur
.~lIee decr, find the other morc bulky, wilh Fllorter legs, 
whic'h Illore rrequently attacks the silclllu:rd'sliocks. 

Ltt us now tokr a mol'(' coml)I(·!!: ('8M', ('emin plnnts 
.. :It·TCU' a 8\\'cctjui('(', al)parelltly for the snke of elimi
nating 80metbing injurious rrom their 8tIp: thiB is 
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effected by glumls at tIle baM of tllO rrlipules in !!Ollie 
Legulllin~, and at tho oock of the leaf of the COUlmon 
laurel. This juice, though small in quantity, is greedily 
BOught by insecta. Let liS now suppose a little sweet 
juice or nectar to be excreted by the inner blUlC.'i of the 
petals of a lIower. In this case insects in seeking the 
nectar would get dusted with pollen, and would certainly 
Oftell tmnsport tho pollen from one flower to the stigma 
of auother flower. The flowers of two distinct iudividnnls 
of the sarno spocies would thus get crossed; !lnd the act 
of crossing, we have good mason to believe (as will 
hereafter be more fully alluded to), would produ(,'o very 
vigurous seedlings, which l..'Onseqncntly would have the 
best chance of flourishing and sun"iving. &lmo of these 
seedlings would probably inherit the nectar-excreting 
power. 'l'hose individual flowers which had tIle largest 
glands or Ilcctaries, and which excreted most ncctar, 
would be oft~ncst visited by in.sccts, find would be 
oftenest crossed; and so in the IOllg-ruu would gain 
the upper llam!. Those flowers, also, which had thcir 
stam~ns and pist ils placed, in relation to the size and 
habits of tho particular insecta whi~h visit(ld them, 80 as 
to fm'our in any degree tIle transportal of tllcir pollen 
from flower to Hower, would likewise be f,l.Youre<\ or se
lected, '" e might II/wo taken the case of insectl! 
visiting flowers for the sake of collecting pollcn instead 
of n€CUlr; und as pollen is formed for the solo object 
of fertilisation, ita destruction uppeara a simille loss to 
tllO plant; yet if a little polleu were carried, at finn 
occasionally Rnd then habitually, by the polien-de\'ouT
iug insects from flower to Hower, and a Cf0S8 thus 
effected, althougll nine-tenths of the pollcn were de
stroyed, it might still 00 a great gain to the plant; and 
those indi\'iduals which llrOOucOO morc and IUore pollen, 
and had larger and larger anthers, would be selected, 
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When our 1)lant, by this proce8il of the continued 
prt .... ·n·lltion or natural selection of more and more 
attmcti\'e nowers, had been rendered highly attrocti"c 
to ill'M.wt~, they wOllld, unilitentiouaJly On their part, 
regularly cnrry pollen from flower to 1I0wcr ; and that 
tlwy can lIIo,t effectually do this, I CQuld CUl! ily show 
by mallY ~trik ing ill~anCC8. I wilt give olily one-not 
U a "cry ~triking case, but 88 likewi!lO iIlustrotillg one 
d('I' in llw ... ·llM8tion of the seJ:(l3 of )llouta, presently 
to ..... aJludt'li to. Rome holl)'-trecil Vcar only Illllie 
Bn.,1'II, .. hi,-h ha"e four btnmell8 produeillg a rother 
tmall qUlUltity of polll'Il, and a rudimelltary llistil; 
otht'r h.,l1y-t",'1'8 bear omy fl.'mtlle now{'rs; tbCl!C 00"0 a 
(ull ... izo .. 1 pilotil. and four stamens .... ith ~hri\'('llro autilcrs, 
ill whidl n.)t a grain of pollen CUll be dek.'("h.'(l lluviug 
fouul! a fl'mnle moe enetly sixty yanls (rom a male 
tn'(', I IJUt the stib'1ll8.'! of twenty !lowers, taken (rom 

diltl.·n·nt brnllellf;'''' under the microeoope, !\nd 011 all, 
"'ithllut exception, there were po\lcu·gminll, nnd on 
8(.m(' a IJrofu.,;ioll of pollen. As the \I [lid had set for 
'I(IH'ml dnys from the felnale to tho mnle tree, the 
pull!,11 could not thlls ba\'e OOen eurri('d. The weather 
hllli Lt'('n cold and boistcrous, alld the~fore not fa.\'our
abt(, to ~, uC"erthcless e"ery female flower which 
I (,1"lIlIIio('(1 had been effectually fertilised by tho be&!, 
1U'('[.lt·ntaily dtL,hod with pollen, having flown from tree 
10 t",,<, in l!I'al"('h of nectar. But to relllm to our 
imtlJ,dlllll"Y I'lli;(': as soon n9 tho pltlnt hntl been ren
d('r('(1 110 hi~hly aUrn<·th'o to in:;cets thnt pollen was 
J'(I"".ultlriy ('arri<.od from nower t o fiow('r, anothcr pro
Ct. ..... might <'01lI1lI('1lf'{'. No natumli"tdoubts t],o tuh-nn
tagoo tlf wllnt hns been ealll..'<i the "1)1))~iologi{'al divi
~i'lIl uf labour;" hence wo may bt·li('\"o thnt it would 
bo· IlIh·antilf!l'OlI~ to a plant to produce !Jtamens alone in 
oue flower or on oue whole plant, aud llL,;tili alone in 
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another flower or on another plant. In l)lants under 
culture and lliaced under new condiliollil of life, some
times the male organs and sometimes the female orgalls 
become more or Icss impotent; now if we suppose this to 
ocenr in ever so slight a degree undcr nature, then ag 
pollen is alreadycarricd regularly from flower to flower, 
aud as 0. more complete separation of the sexes of our 
plant would be adl'lmtagoous on the principle of tIle 
division of llibour, individuals with this tendency more 
and more increased, wonld be continually favoured or 
selected, until at last a complete separntion of tho sexes 
would bo effected. 

Let us now turn to tho nectar-feeding insects in our 
imaf,rinary case: we may SUllPOSC tho plaut of which 
we llayc been slowly increasing the nectar by continued 
selection, to be a common lllallt; and that certain in
sects {Iepcnded in main part on its nectar for food. I 
could give many facts. showing 110W anxious bee!! arc 
to snve timo; for instance, their Ilnbit of cutting 
holes and sucking the nectar nt tIl{) bll8C8 of certain 
floweI'!:!. which thoy call, with a yery little more trouble, 
cuter by the mouth. Bearing such facts in mind, I can 
sce 110 rell.SQll to doubt that an accidental deviation in 
the sim and fOfm of the bOOy, or in the curvature amI 
length of tho proboscis, &e., fur too slight to be npl)re
ciated by tiS, might profit a boo or other insect, so that 
an individual so characterised would be able to obtain 
its food more quickly, and so ha\'e a better chance of 
livillg and leaving desccndants. I ts descendants won](! 
probably inherit u. tendency to u. similar slightdcviation 
of structure. The tubes of the corollag of the common 
red und incarnate clovcrs (Trifolium prlltellso and in· 
carnatum) do not on n IHlsty glance appear to differ ill 
length; yet the hive·bee can eagily Slick the neCtar out 
of the incarnate clo\"er, bllt lJot ont of the commOn red 
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don'r, 'll'hi('h is ,"isitcd by humble-be<>f! nlone; 80 that 
.h"I., fil'lds of tile red do,'er offer in vain an slmndant 
1JUI".ly of pn..'('ious nectar to the hin! .. bee" Thus it 
miRht be a great Il(h"nl)lagc to the hire-bee to have Il 
~Ii~hlly lun~l'r or difTerently eonstructed Ilroboscis. On 
tho 1,lh('r hand, I have found by experiment thut tht' 
ft·rtilily of ('Ion!r depends 011 bees "ilJiting and mo,'ing 
part.I of thl' ('Qrolla, so 118 to pu~h the pollcn on to the 
.a.ipnati .. 8Unll('I'. Henet', ngail!, if hnmblo-boos wcn' 
to bNooml , faro in any country, it l.IIi!\'ht be 11 great 
..... antagc to tb,' n..J dovl'r to halO a .. horter or Ulore 
detoply dividt .. 1 tuoo to its corolla, 110 thnt tbo Ili,"e-bet, 
IlOUld villit itIJ ftOllt'l'lI. ThUil 1 ("all ull,l,'Mand how 1\ 

lIowt't and a boo might slowly Lt.'COID(" citil('r simul" 
tan .... wdy ('Y (Inc Rfto'r the otbt'r, lIlodified and adRpteo:l 
in tilA mO!<t r,,'rfect manlier to ea('\1 olhl'r, by the eon" 
tinol-.. I pn .... ·rvatioll of indil'id\la~ pl'\J~cnting lIlutual 
Ali<I Klighlly fa,'oumble de,"ialions of structurc, 

I alii w,'URII"arcthat thisdoctrineofnnturnlaclcctioll" 
I'x'"lIIplifil..-1 in the 0.00\'0 imaginary in~tnnce~, ill 01)c1l to 
thl' 11111I1C obrtions which were tit fin;t utgl--d ogainst 
Sir C'harlt .. LJI'Il"s 1I0ble viey,s on" IiiI' modcm chunge.; 
of till' ('tlrth. as illu.4rath'o of g.'Ology;" but we now 
.. ,!.10m ht'lir the artion, r"r instan~, of the C(l&t-WIl\'eS, 
call •• 1 a trilling tlnd insignificant <'AU~', when ap]llieil 
10 the ('X('amtiun of gib"8ntic \"611.,p or to tho formation 
of tliI' iong''fIt liUf'~ of illltllld cliff~. ~atural al'iectioll 
can llI,t (lilly I!~' the preSC't'I"tltioll nml 1l('('ulDulatiOJl 
of intillilt ... imully lmJull inhcrit('(i lIlodili('Uliollll, each 
pr(!titable to tbe (Jf'CI«'n-ed ix-ing; nnd n.s 1lI0deril 
K'~,11Il-''Y ],811 almOo<t haui.hul such \-i"11'8 lUI the excava
tion uf a p"at \"alll'Y by a sinp:lc dilnlia) wtlve, so 
,,-ill nntllm) 1It"i( .. ·tillll, if it k jl tnte principlc. 00111,;11 
th,- belief of tb.- eomiunl-..J ereation of 1I\;1I" oJ"glllli,' 
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beings, or of any great and suddeu modification in their 
structure. 

On tIle IntercrOlging Qf Indjdduau.- I must bero 
introduce a short digJ'C8Sioll. In the case of animals 
and plants with scparnted sexes, it is of courso obyiollij 
that two illdil"idllals ffillilt always ("'ith the eXC<:}ltion of 
the curious tilld 1I0t well-understood cases of partheno
genesis) ullite for each birth; but in the caso of her
maphroditcs tllis is far from oblions. NeverthelCll!! I am 
strongly iuclilled to belie"e that with alillennapbrodites 
two iudil'iduals,eitllCroccasionally or habitually,ooncllr 
for the rellroduction of tlleir kind. 'I'his vielV II'ns first 
suggested by Andrew Knigllt. Wo sh~lll llresently see 
its importnnce j but I IllUst bere treat the subject "".jth 
el:treme brevity, though I hnve the ffintcrinls prcpare<l 
for an ample diSCllssion. All vertebrate animals, all 
iIlSlX:ts, and some other Illrge grollps of animals, pmI' 
for each birth. Modern research 11~18 much diminished 
tIle number of SlIllj)08(l(\ hermallhroditea, and of renl 
hermaphrodites a large llumber pail'; that is. two indil'i
duals regularly unite for reproduction, which is all that 
concerns us. But still there nre many hennapllrodite 
animals which certainly do not habitually llair, and a 
",\8t majority of plants are bermaplrnxlites. What 
reasou, it may be asked, is there for supposing in tllCSB 
cases that two individuals ever concur in reproduction? 
As it is illipossihie here to enter 011 details, I must trust 
to some general considerations alolle. 

In the first place, I have collected 80 large Q body of 
facts, showing, in accordanoo ".jtlt the almost universal 
belief of breeders, that widl animals and plants a cross 
betwecn different yarietics, or ootween individuals of 
the same "ariety but of another strain, gil'cs vigour all(l 
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futility to tho off~pring j and on tho other hnnfl, tbat 
d..., illt.'rb~'t-... lillg d imini~he8 vigour nll() fertility j that 
theet! Carts alone incline me to bclio\'o that it is a 
gt'lleral law of nature (utterly ignomnt thoug11 we be 
of tim mt'allin~ of the law) that no organic Veing self
CertiliseH itt<tM fur au etemity of generations; but that a 
CnMI with another individual i~ ocC'RSioll!llly-perilup9 
at very iOlllt inh·fl'llls-indu.penS4ble. 

On the I"'li('( that thi:.! is " Jnw of nature, we can, T 
thiuk, llD<ief'Ktan,1 IICI'cral large ('la.",,,,'~ of (nrts, such as 
the CulIOwlQjl, _ilit-h 011 any uthtr "it'w 1m' incl.:plicnble. 
E"'1 hyl.oridUcr knows how unfnH>UNllM eX I~ure to Wft" to the fertili.ti<ln of a !lOln'r, wt "IUl.la multi
tade of lIo ... rw ha\"l~ their ftlilhenJ a;ld StigUlf18 fuJl~' 
apoeed to the weathcr! Lut if nn O{'('ngionai CI'088 00 
iodi.pelll8L1e. the fullest fl'C«lolll for the cntronce of 
polleo fn)m 8untlll'f iudi,-i!iual will ('}Cphlill this state 
of e1JlO'UI'(", IIUII'(l c~pecially n..q tho plaut'S OWIl anthers 
and pistil ~,,'u~,rtI11y stand so dOl'O to~ther !llllt IIClf
fertiliMtioll 1('('108 Illll)o:;t illc,-itllulo. Many f1owcrs, ou 
theutll('rballOl, hun' theiforp;1l1l8 offnl("lificationclOl:!Clr 
eDd()k\ll, lUI ill the p;1'I.-'at pnl'iliontv'N')I19 or l)Ca-fawily; 
Lut in .·n·n,1, pOe·rhop! in all, 8tl('h Ih)w('I'8, Ulcre i8 a 
,.ery nariuUII adaptation IJclw('('n tho strll('ture o( the 
Ilow{'r 8n.1 III!' mallu .. r in whidl lll'!('il suck the nectar; 
for, in tloillg tl.i~, th,·~- either pll~h th,· flu",dll 0"'1l pollen 
on the tt~"llla. (lr l'ring pollt," from IllLuth('r 1I01ler. 80 
D~y an' tim ,-j"it:; of bt":'8 In I'nl'iliftlUl('('(lu<I flowers. 
that I han· ("ulUl, !.y t':lr:l'c-riml'ulll JllIbli~IH~1 dllCwl!(:re, 
tbat their r,rtilily i8 gn:atly dil\lilli.~h( ... l if lliri!(l ,i.'lit.s 
Le "",,·clllt ... !. Xuw, il is !!t.·ul'I·dy 1',,",il.>l(I that bees 
should fly (rom f10wpr to flun!'r, awl lIut purry pollen 
from (>0'- tv the "tlwr, to thl' grl'Ut ~"l.I(I. al'l 1 bdie'-e, 
of tbe 1,lant. Jk .. -'s will nd like fl ('Bowl-hnir pencil, 
and it is 'Iuill' ~uffi .. kllt ju.st to touch tho 81lthcI1l of 
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ono flower and then the stigmn of (luotller with tile 
8(lme brush to ensure fertilisation; but it Joust not be 
supposed that bees would t],us llrOO.Uf'e a multitude of 
hybrids between distinct gl-'eej~~; fur if YOIl bring on til(> 
8(lUle brush a plant's own pollen and llOllen from another 
species, the former will ha'-o sneh 0. prepotent cffed, 
t1mt it will invariably and completely destroy, as has been 
shown by Gi~rtner, any inlluence from the foroign pollen . 

'''hen the stamens of a flower suddonlysllring towards 
tho pistil, or slowly move one after the other towards it, 
the oontri\'t\nee SOOIUB adapted I!Olely to ellsure self
fertilisation; (Iud 110 doubt it is useful for thii! end: 
but. the ngene)' of insoots is often required to cause 
tho stninens to silring forw(\l"(l, (IS l\olreuter liM sllOI\11 

to be the ease Wilh the barberry j and in tlus ,-cry 
genus, wllich seelllS to hal"(l a III>ccial contrivance fOI" 
self-fertilisation, it is well known that if clOliely-aUied 
forms or varieties are planted lIear each other, it is 
hardly po88ihlo to raise pure seedlings, 80 largely do 
thoy naturally cross. III lII(1ny other cascs, far frOin 
thoro being any aids for self-fertiliStl.tion, there aro 
special eontriY(lnces, as I could show from tile writings 
of C_ C. Sprengel and from my own Ohsef\"lltions, whieh 
elTcetually llro,'cnt the stig"lM receiving pollen from its 
own flO\I-er: for instance. in Lobeli(l fulgcns, thero is a. 
reaUy beautiful and elabomte oontril"/lnce by which 
cl-ery ono of the infiuiwly numerous pollen-granules 
aN! swept out of tile conjoined anthers of each flower, 
hefoN! the IItigma of that illdh-idual flower is ready to 
receivetllem; and as this flower isncl-crvisited,atleasL 
in my garden, by insecta, it nover seta fl seed, though by 
lllMing pollon from oue flower on tho stig"lilo. of !H\other, 
I raised plenty of seedlings; amI whilst another sl>ccics 
of Lobelia growing close by, which is "isitcd by bees, 
soods freely. In very many other eases, though there 
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t..e 110 sJlN'ial m«"han.ica1 oontrinl.llCO to pnwcnt tll(: 

lItil!llla of a HOwer n:>eeivwg ilfl own pollen, yd, Il'> 

C. ('. HIIl'('n~1 has ..hown, and WI I can collnnn, either tlle 
aDth • .,.. LUl'llt before the ~tigma is ready for fertili;alion, 
or till' IItif,'1lla is rendy before tho pollt-n of that flower 
ill rt"ftliy, 80 thut these plants luu'e in flld lICparutcd 
"X("1I, anfl must habitually 00 c~. How' straugc 
anl Ih,*, furL<! How strange thnt the pollen and stig. 
matil- 'UrflU'" of tlu- llUme lIower, thou~h III aced 80 clOtiC 
tugt-t.!1t'r. ae if f,.r tht' \'ery purpOIJ(' of &I:If.fertilisation, 
.oowd iD ., ID.!IDV ('&Ie8 be Illutualh, uliclc8!! to each 
odIN! lIuw aiwjdy are th~ faru'cXIJlained on the 
.....,. fA an O\ .. -..iotJlld ('1'(Mj "ith a dialinrt indi"idual -Dtt' ad\"an~",U!I or indispell8Oble! 

If 1Il'l"t'nt.1 \-aneti'1! of the cabooge, radi~h, onion, nnd 
fA klml' olill'r plant>!. be allowed 10 bCt.'d near each other, 
a ~ IllIIjurit~-, WI I han, found, of tho saedlillb'8 thus 
rai.ed "'ill lun, uut mongrels: for i1ll-1tnuee. I miscd 233 
lI:l6dlill~ ( .. bLugt-'11 frolll !lOme plAnts of difl"erent \'arioties 
gr'I .. in~ DI"$r ,-ach other, and of tllesc only 78 were true 
to their kind, lind some eyeu of thesc were not perfectly 
true. l et the pi.1.i1 of ('seb ('nbl;('g<:-liower ~ SUf. 

fulln,I .... III"t ou1~- by its (oWll six stsUIt'IIiJ, Imt by UI()IJ(' 

of till) mall\ oth!.:r flowers on the 1!8111(' plant. 11ow, 
tiu.>11, (·omt·' it II.at w('h a \'fiSt number of Ihe secdli.ngs 
.,..m"IIj.."n:lizo'(l? I I!US])C('tthntitmu>jtari)j(!fromlhe 
pulltn of 8 diMtill"t f:arid!l ha\'ill~ a Jlrt'jlOtent effect 
OTt'r a O ...... \·r·B o"n 1~IUell; ami that this is part of 
the Jrt'U •• nt.J itlw of ~ Lo:ill~ deri\ed from tbe inter· 
('ruMing of di.otillcl indi"idunlil of tho &lune illlCCi~. 
Wh .. n lii-tilll·t 'p«u-. arc cl'Oo:;oI(.'<l the Cf\8C is din.-ctly 
thto rt'\"I ........ f"f a piaut'il 0"11 poll(·n i~ nlwnys pr<'potcnl 
OYer fOf'l'igll poll"II; but to this sul'j,'(-l wu HlmU return 
i.bafntnn-d14lltl'r. 

In tile C'IL!IC of a gi~ntic t~ co,·crt.>J with innume
.2 
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ruble flowers, it lUay be objected that pollen could scldom 
bo carried from tree to tCC(', and at 1Il0stOllly from flower 
to flower on tllO same tree, aud that flowers on the same 
tree can bo cOlL.~id('red W:I distinct individuals onlr in a 
limited scnse. I bdic"o tllis objection to be vlllid, but 
that nature llllS largely Ilrovidcd ngllinst it by giving to 
tlX'CS a strong tendcncy to bear flowers with scramted 
sexes. ,rhcu the sexes are scpnmted, although tho 
male and female flowers lIlay be llroduced on the same 
tree, wo call seo that pollen lIlust be regnlarly carried 
from flower to f1oll'er; and this will give a better chance 

. of pollen being occasionally carried from tree to irC(!. 
That trees belonging to all Orders have their Sl'xes 
more often IIClmrnted tllan otllcr plants, I find to be the 
case in tllis country; and at my request Dr. Hooker 
tabulated the treES of :Xew Zeuland, and Dr. Asu Gray 
th060 of the United States, aud the result was as I anti
cipated. On the other hand, Dr. Hooker has rccelltlr 
informed me that he finds tlw.t the rule docs 1I0t hold 
ill Australia; and I ha,"e made theso few remarks on 
the sexes of trees simply to caUattention to the subject. 

'I'uming for a very brief spoee to animals: on the 
land there arc some ll('nlla}lhrodites, as land-mollusca 
nnd curth-wonns; but these all pair. As yet I have not 
found a single cnsc of a terrestrinl allimnl whi ... h fer
tilises itself. We can ullderslaud this remarkable fad, 
whidl ofl'crs so strong a eontrust with terrestrial plants, 
on the Yiew of 1111 QC('asional ('ross being indispensable, 
by considering the medium ill whieh telT('!jtrial animals 
lire, and the naturc of the fertilising element; for we 
kllOw of no meaus, analogous to the action of insects I\lld 
of the wind in the case of plants, by wlljeh an QC('asioll!ll 
cross could be efl'eeted with terrestrial animals lI"itllOut 
tho concurrence of two indi"iduals. Of aquatic anillluls, 
there arc mUlly self-fertilising hermaphrodites; but here 
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('!U'n'UUl in the wat('r olTer an ohdoull Ull"ans for an ocea
Irinnul('1"(IN\. .\lId,Q.;! in theen.so ofllowel'l:l, I harensyet 
fllil.~I, afl"r e(>n~ultntioll witlL one of the high!';;t autho
rili.i', I\lLmcl~". I'roft:.;sor Huxley, to diti<'(H"('r a single ease 
uf nLl lu·n)18phrodite animal with the organs of reproduc
tion 110 I,,·rf ... '{"tly I.'n('lol'Cd witlLin the body, that access 
(rom v,ithoutalld th{\occasional infltl('llcoofn distiuct 
iwlh"i.lual ('All 00 sbowll to be phYliically illlpo.'~ible" 
Cirrilll'tl,os lout::' apIK.!ln....:i til 1110 to pn·l«·ut a ease of 
very gn .. t diffi(·nlt~· un,i('r t\,i..; puint o( ,iew; but I 
have heen t'IlIlhl,'tI, I,,· a (vrtunal,' dLan('e, cisewlLetC to 
prom tbat two in,li;i<luals, tll\luj!1i \xltli arc sdr-rer
tiliaing bt'ntl8llhroo:litt,>\ do .. "nil-tim('/! Cro-;;!. 

It mil'" ban,l stnu'k lII~t nattlrnli.~ts as a strange 
aDomllly that. in th!' ('a.."c of bvth nnimal8 and plants, 
81 ... ··iul vf the Mm!' {"mily and en'n of the .;ame g("nus, 
tbtlLlJ.,h ~'{·inf.:" dOl;t'ly wiih ('neh other in almost their 
.lItll(' (>fJ.,"lI.!lu.nti,)n, ~-et arc not rardy, aomc of thelll 
bt'nnapILfl"iitt·>I, and ~OIe of th(·m uni.'i('xual. But if, in 
Ca<.'l, all hl"nnaphn:Mlilt·~ do OIX'Il.~ionalJy intcr('ro&! with 
otllt r iluli\·i,lulIl,., the dilTerene(' octw('('n hemlajlhrodites 
and uniSO:'l:ual !<pc('ie;o, lUI far /l.ii function is oonccrn('(l, 
beooOl''H \"I,'n' ~mall. 

From tht~ ""n-flll oonsi,j('rtItion8 and from the many 
lJ«ial fad~ ,,-hkh I liMe colll'CtC!l.I, but which I am 
not 11('"' aloll' to t::'h-(', I am strongly illt'iilll"<l to 81LSpc!Ct 
that, Luth in the \·£1., ..... to.Llc alHl animal killg-dom~, all 
()Ct"88ionai inh'r('n with a di~tin(·t intlilidnal is a law 
of lIatUf\'. I am wdl aware dud tlwl'i' nl'l.', on this ,·jcw, 
many l'II8C'8 of tlifti('ulty, aome of whit'll I 11111 tr)'ing 10 
lnvt'8IiJ,:aIt,. Finnll~' Ih(,ll, we mn)' ('(meiulie that ill 
many ol'J:allic LE-illJ!R. a Ct()tI;J t...·tw('{·n two indi, idualll is 
an oLviouM D('('CIi>i.ity for each l!irth; in many oth(,ll! it 
()('('Ul'II p<'rhal-''' only at long intt'nnlll; l!ut in 1I0ne, lUI I 
ILUSl'ed, {'SII lIt·lf-fertilisation go 011 for IICl}ICtuity. 
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Circunutancu j(ll'()Urabk to Natural &ltcticm.-This 
i~ an extremely intricate snbf'ct A 11l1"f,'"C amount of 
inherilllhio Ilud diversified '·Ilnability is fllvoumble, but 
I belio,-o mt'm individual (tifi'('ren('('!! suOice (or the ""Ork. 
.\ largo number ofindil'idualg. by gil'iug Il better chance 
for Iho lIppeflJ"flnce within lilly givcn IK'riod of profitable 
vari/llion!!, will (-'Om]X!llSllto for II le!<>ot-'r nmount of vari
ability in caeil indh·idual, nlJd i~, 1 beliel'c, an cx
tremely iUlportnnt element of 81l('(·e~ Thollgh nntnrc 
gnlnts '·nst periods of timo for the work of natural 
8('1('('"lion. she does !lot grant an indefinite period j for 
lUI IIU orgnnie beings are striving. it may be Mid, to 
lK'i:r.o on ('Il('h pl/l,('e in the eeQnomy of nature, if any on(' 
;l1K'f'iee dOCl! not become modified and improved ill a 
rofr(-'!Opoudiug degree with its competitors, it will SOOIl 

be rXlcnninated. 
In llian's methodieal sdection, a brerd(lf selects for 

some definite Object. lind freo illteI"Cl"06>Jing "-ill whoUy 
~top his work. lint when lllnny men, without intending 
to niter the breed,lul.!"e 11 nenrly ('Ollllllon stnll<isn:i of 
lK'rft.'('tion, and all try to get and bre('d from tha best 
nniulRls, milch improvement 1I1l(lmodifiClltioli Burely bllt 
810wly f(lllow from this IInt'Olh,cious Ilrocetl8 of selection, 
notwithstanding a. large amOIU)' of cl"Qi;>ling with inferior 
ani mills. Thus it will be ill Ilature; for \\ilhin a ('()Il

fined IIrco., with !!Orne place in ils polity not 110 perfectly 
OCX'lll'ied liS might be, natuml sel(l('tioll lIill always tend 
to pl"Cil('r,·o nil tIle indidduals '"flrying in ;ho right direc
tiOll, though in different degrees, flO lIS better to fiU up 
tho unoccupioo place. But if tbe !)re!, be large. it;; 
severol distriets will almost ccrtnin ly (!r('s(mt different 
(IOn<litiOlls of life j and then if untllml IK'lection be mo
difying and improving IL ~I)Oei(,8 in lho 9Cw!rnl districts, 
thero will be intercrossing with the other illdi"i<iuajg 
of tho !!limo ~peciC:8 on the confill08 of each. .AII(I in 



103 

Ihi~ t'fUIe thp- ('1f('('ls (If intct('T()!I6ing cnn hardly Ix> OOUII
h·rl.I!RIl('('d by nntnral 8(lleetioll alwlly~ t('1l(ling to m~ 
dify all the indi\'idunle in each di4ricl. in eJ:Rctiy the 
II/une mnnner to the conditions of each; for in 0. con
tinll"l1~ art'a. th(' phr~i('nl conriitiOlliJ at least will gene
rally ~n\{luate (lll-ny in!ll'nsibly from 0110 district to 
.u"lh('l'. TIle inl\'l'(',,_ing will most affl,.'Ct those ani
nllll~ whil'h unlit' r"r ('arh birth, which wander mllc1., 
an,1 .hid. do 1101 hn'('(l nt a \"('ry quick rate. 1 [ence 
ill anilD.ll.lM (Of thi~ nallln'. f,)r in~tan('(\ in birdil, ,-aricties 
will 1ot"llt'rnlly lx, ronihu'!l to So'paroled {'()uutries j and 
tbi, 11.>eIi('v(' to 00 th" ('n~. 1n hcrnlfl]lhrodit<' organ
ielld .hieh cn_ onl ... ON'n..~ionalh .. 1'1.1\" likowise in 
animal" .Iu"b lwite r~r ('3C'h birth; but whi('h wRuder 
liul" an,1 .hi,·h call in"I1'f\.~ at a n·ry mpid mt(', a 
newan,1 irnlJrov('(i nui"IY mip:ht be quickly formed on 
any ,me ~pot, 81111 mig-ht there maintRin itself in a 
L.Mly. l'O that Wh,lll'l(>r inh.'I'CI"O!'-,ing took pineo wonld 
be rhi,·fly l>etwl'en tim indhiduals of tho MlnO now 
,"arit t~"" A local \"aril'ly wh(>n onre thns funned migllt 
jIQ""->t,u. ntly ~Iowly "pn:-ad to oilier distriets.. On the
allO\"+;! (,riu('iple, nUI""I"rymen al\\"ap~ 1)l"('fl'r getting seed 
hum a lal"f.,'fJ ho.ly of plaut! of the 8Ilmo variety, as 
th.> I'hanf'C of in1(JI'CtONIing with otLer \"arietics is thus 
II_m ... l 

}:I"!.'D in the CIlS(l of ~low-br«><liJlg animals, which 
nllit.~ fur ('1\('11 hirth, w~ IIl11st 1I0t o\"('rrnto 1Iio effects 
ofint.·I'C~illJ"(·lanlinA"llatllral$('I('Clion;for .l l'tIn 

brin~ a ('unsid,·ral,l,· ratalll~"ue of fart showing tlult 
within Iht' \lame al"('a, \"ArK"lil'>! of the ""line animal Ctlll 
loog I"('main diid:inct., frulll Imllnting difTl"l1'llt ItRtioDS, 
frum btl.'<'tlillg at iIIli~ht1~" different 1/('8111>1lS, or from 
'"aritlti{'1l of th(' sanu~ kind Jwferring to poir tog£'lher. 

Jnt,>n'ro/l8ing play~ a very important rmrt in nature 
in kl"i'ping the in( lhidtlal~ of the fl(I.me apedC!l, or of tIle 
I'II.mo \"Briel),. InlO and ullifonn in c1l11mcter. It will 
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obviously thus act far morc cfficicntly witll tllQSO animals 
which unite for eneh birtll ; but lll!l.ve already p.ttcmpted 
to show that we II/we rCll.!;On to belicyc that occasional 
intcrcrosscs take place witll all I1nimals find with all 
plant.!;. L"CII ifthesc take place only at long intermls, 
111m convinced that tIle young thus produee(l will gain 
SO mllch in ,'igour and fertility over tlle offspring from 
10Ilg-contillllc{\ sclf.fertili,;iltioll, that they will havc n 
better chance of sur ... il'ing I1nd propagating their kind; 
and thu", in the long run, the influcnce of intereJ'OS'lCs, 
c,'e1l at rUTe intervals, will be grent. If there exist 
organic beings which ncver intcrcross, llnifomlity of 
character can be retained amongst thcm, as long as 
tllCir conditions of life remain tile same, only through 
the principle of inhcritance, and through natural selec
tion destroying any which depart from tho proper typo; 
but if their conditions of life change ami they undergo 
modification, uniformity of chnracter can be gi,'ell to 
tilCir modified offspring, solcly by nlltural selection pre
scn'iug the same favolLrable variutioa8. 

l.;o\ution, also, is an important element in the process 
of nat urn 1 selection. In a confined or isolated area, if 
not yory large, tho organic and Inorganic conditioIJ.lj of 
life will b>"Cllenllly be in II great degree llllifonn ; so that 
naturnl selection will tend to modify all the indi"iduals 
of a varying species throughout tho area ill the salUe 
Illanner ill rclntion to the sUllie conditions. Intcl'('J'OS'lCS, 
olso, with tho indi"iduals of the samc species, which 
otherwise would llavo in)labiW tlle surrounding and dif· 
fcrently circumstanced di~tricts, will be preycntcd. But 
isolation probably u.cls morc efficiently ill cllecking the 
immigration of better adapted organisms, after nny plly_ 
sical change, sucll us of climate or elevation of tile land, 
&c. ; and thus new pl/l('es in tho natnral economy of 
tho COllntry arc left open for the old lullflbitunts to 
strugf:'le for, and become adapted to, through lDodifiea-

~ T I" .nm II" P W.,i"Y n A P~ 'lr" in nli P 
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liOl" in tI .. ·iT ~tnl('turc Ilnll constitution. l.astly, iBola
tiun, ,,~. dlt.·king immigration ami cOIl,.r-qI\('ntly COIIl
I" litioll, will gin. time for any lIew Hlridy 10 be Flowly 
iml'l'1,r"l; and lhill may IlUmetim~'II be of importancc in 
U .. • I'n)lludinu of lICW ~pc('it>;l. H, llo\\('\'er, Ull isoillted 
'''\'Il I,,, \'l·ry ~nlnll, either from Ix·iug surrounded by 
t.rri,."" or frum huring H·ry l>\".·ulinr I)hpicul C'Ondi
tion.., 1111' h.tnl nlllllhcr of the inliilidunl.-I IIUPPOrted Oil 
it will lIecEe'llrily I .. · VI'~' f<lnnll; aud fCWIlC"~ ofindi,-i· 
duaL! .. ill /{rllltiy rd.ni t11f' proti\lcti(>11 of new ~pedc8 
through natunJ .·il-ctiun, hy (!E-'·I'!·II .• ing the dumce of 
the aJlpear1Iw .. · of fll"uuraLlc nlrinti"ll~. 

I( .. to turn 10 nature to test the tnltll of IheO'(> re
DlIU"ks, awll,,,,k at all\' "mall isO)lat<,,1 an'u, ~Ilch flS an 
oct'abie io<i1l.nol, uhlu1ug'" the totul IlUlnhcr of the specieil 
inhal,itiujZ" ii, "ill III.' found to !.II. !;mall, IIJl we IIhall see
in "lIr ciu'l'h'r on gcogral'hil'ul di~II'il,uti()lI; yet of 
tb"!IIl 81l( ... ·ie~ n wry large Ilroporti()11 are Nl(h.·lllic,- thllt 
is,lmH' 1)1'1'11 pmluf.'I·llthcrf.',lInd llO\\iJ(·r(le\se. H eneo 
811 "l'('lIuil' i~lm1(1 lit nn;t sight 6N'Il1R to ilaye been 
J,ij.:-hly (,,\·uunlbl., fur the I,roductioll of n('w l!JX'Cict>. 
Dut we nllly tllU"".I·atiyd(,(,t"il·oou""--,h",,,,,furto ascer
lain "h. tlu·r II ~mnn i.;;olnted lin-II, (lr a larg<' 0lx·n area 
lik" B. t~>11lin"nl, III1R ocen mo;;t fa\'ourabh- for th(, I'roduc
tioll"rm'''' ("·j..'lInie fimn.. ... "lH" ought 11.1 Illllki' llicrollllmn-
80D within '~Iual tim,.,.; and thi.i\\,·8n' ill(,lIjIl!.LI(' of doing . 

• \I~II I do w-t d .. uLt that isohlti(,n i~ of rollsid,·r
aLle ibll",rtau.co ill the productiull t,r ILt·\\, ~pe('i('8, Oil 
the ~llUjt! I am iudilll'd to ,-,,-·li'·H' IIUlt lnrgeueNl of 
an.a ill tlf IlIOrt.· illljlortIlUC(" llWTt' 1'"Il('Ciully in tIle 
protludioll (If HI"' ... ·i,·.., "hil'h will 1'1'1)1'0 (,lIl'lIbl(' of 
enJuring for a IHug 1 ... ·riOlI, 1111.1 (,f ~l'rt'l\ding widely. 
Throughout a gn-at aod OIl('11 flf'l'lI, 1I0t (>1Ily will til('r(' 
bto a .... tit r dltlllee (If fIH-ourol,ll' "ariati"ns IIn.iug from 
the 1a'b'"C numl..ocr of indi\-idlUlL! Qf tIll' same spcci~ 

,3 
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Ih(ore snpport<'o.\, but the conditions of lif(l are infinitdy 
f"Om\)\eJt from tht' InrI{(' IlllmJx.r of already exiBtillp: 
~pccies; and if SOtHO of th('!,!C mUll)' ~1){'('ie8 becoml' 
modified and improv('(I, others willlllw(' to lJ(. improwd 
in n COlTCl>J)()lll\ing dl'gn.'6 or they willlJ(. ('xll'nniuated. 
ERell new form, RI<r(I, Wl !!OO1i 118 it InH! iJ('('n mueh im
I)roved, will bt> able to spread OH'r tile opcn and ('011-
tinuous area, Rilil will thllll comc inlo compctition with 
lllRllyothers, ,1/{-lIe6 more new plaCCII will be ronned_ 
and the competilion 10 fill them will lJ(. more !Ie\'!;re, on 
a large tlllln on Il 81111111 and isolated area. iUoreol"cr, 
p:r('1It f11'{'1lS, tlloup:h now OOlltillllOllll, owing to OI!CillntiOllll 
of lewl, will often Ilan\ rceentlye:ti~t<'o.1 in a hrokeneol1-
Ililioll, so that the ~-o()d effccls ~r isolation will W'ncmll~-, 
tOll. certaiu ('Jtt\"lIt, ha'"(1 ('On('urrN" .Finally, 1 conclml\" 
that, althoup:h ~mall i-.olatro atOOll probably haro been 
in some respccl!! hip:hly flH"Ollmhle for tl)(' pnxlnctioll 
or new specil'll, yet that the COUl'S() of modillcation will 
gt"lIemlly hun:- Jx.rn mol'{' mpid 011 large areas; aud 
wllat is more important, Ihut the ]]{'w formll llnxlueed 
on large llI'f'a~, whieh nlrendy IUH"e lIN-II ,oictOriOllll o,'er 
Irlnny oo"lpelito,,", "ill be those that will I'Jlr('ad mOllt 
widd~o, will giw rU:w:- to mOllt new '"Il.rietL('!I aud apocie& 
and will thull piny nn important part in the chnnging 
hi"tory of the orgllnic world" 

We can, perhnpll, on these ,'iewe, understand some 
fnets which lIil1 be again nHudcd to in Ollr dUl.pter 011 

p:cogmphicnl di~tribntion; for instnllcc, thnt the pro
ductions of the luualler contincnt of Austmlio. ha\"c 
fonnerly yielded, aud apparently are now yielding. 
bProre tbOMe of tllO larger Europll.'O-AIliatie area. 'rhUs. 
also, it ill that continental pnxlll(,'tiollll lul.\"o e"erywheno 

become so largely natllmlised on illiandl!. 011 a small 
islnnd, tIle mee for lifo will blll"e been less flCn:TC, alld 
tllero will hlll"o boon lC:8l! modification nnd lC:8l! uler-
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lIliuuIH.n. HtllN', Il{'rhapi', it rom('~ dlat the flora of 
"a.l,·jra, a"eoruin~ to O:;wald ITee-r, re«'lllbll'8 the extinct 
It'rtiar;.· nnm ofEnropc, .\11 frt .. h-walcr oosin8,takcn 
\'¥,.."l-ther. make a ~maU area eOllll'ftred with that of tllo 
I<ell. or of thl' Illnd; and, conseqll(>utl~·, tho ('OIllJlCtilion 
J. .. h('('u fl"(·~h-wat('r 11J'O(Iudion8 will Ila\'o been less 
."n'lll Ih,m I'ls{'wlu-T('; lIew fonns will have ~u more 
~l<l\l l y f"nllNI, and old fonns more slowly exterminated . 
• \ n.1 it ill in fn",h water that \\0 find 86\-('1l genem of 
( ;.nwi,1 fl~h,'II, rf-mnanl~ ora 011('(' l'n'p"lldemnt oruer: 
an.1 in f.,-.,JI \1111, r we timl some of the mOfOt anomalou~ 
r,.rtn8 ""'" knuwn in Ih .. wvrM, lUI the Onlithorhyu('hu8 
anol '''I,j.l, inl., whi.·h, lik~ f()o._il~ ('(.l1n('('1 to" ('('naio 
(':It.,.! onl. "" nll\l- wi.I,-',. ""pamled ill Ill" IIlllumlllCllle. 
TIoI'fllll .I",mul"u~ funn;! may nlruOfOt he ('ailed li\-ing 
(o:-illl; IILl')" hOH' ('ndum"! to the 11f'C"Sent day, from 
Illning inhtll,itl~1 0 C'(lntinm arf'fl, and from llllving thull 
".!('nI'XIN')S\".Itil It"-'lI!C\'ere('ompetitinll. 

'1' .. ~mn up the circulllstan(>('!! fl\\"(lUrnulc and un
f"mural,!!· 10 natumlseleclion, flS f,lr Mille extreme 
intri"'lf') of 11,(' sulljeet penn it&. ,I ('(lndnde, looking 
!oJ II", fulll ... ·, tiUlt for tctrf!Slrinl Ilrodu('tiollll n large 
t'Olitin'·I'W M-n_ .-hidl will prollllhly undergo IIlUlly 
/lIlI·ilIl1li .. IlB Ilf lel"d, and whieh rolll'oCqllenlly win exist 
fltr l"ll~ I.-ritwls in a broken oondilion, is Ihe most 
fUWllnt.1,I,· fl'r the Ilmduetion of many Il('W forms of 
lif.·. lik. l~ 10 ,-mlul"C long find to "1)n'8(1 widply. For 
tl", an'n Ii""t ,'xi~t(~lllI! a ('Ontin('n!. and the inlmLilants. 
at thi .. 100·ri.,,1 nUIIlI'rous ill i ndi\idlJul~ and kiml.., will 
lIa\'(1 1>CI"n ,,"I ~'111·d to H:-ry severe Mmp<'tition. " lIen 
f'Hn"('rtl~1 1'1" ~Ill ... i(lf'llcc into inl'g" iII'l)(trnto islonds, 
tIi(1'(I .ill ;till eJ[ i~1. many illdh-i(hmI8 of Iho 8O.mo 
1IJW"·;'ot on ('8f-h i~illI)(l; interf'l'Of!I'ing on the confinCII 
of tho mllj:!(' of c:-..:·h species will thml 1)(, chC<'kcd: nfier 
physical chanb~ or any kind, immigration wiu be lin<. 
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,'cutc-I, 80 thal uew l)il&C'e!l in tIle polity of en ... h i:;land 
will hare to be filled up by 1II()(\ifit'stiOIiS of tiLe old in
haLitanU!; and time will be ",UOW('(\ for the ,'uridies ill 
oneh w bec-ome well modifhl. and p •. 'rfL'<:te<l When, by 
r"llt'w(,d c\mation, the islnnd~ slmll be rc-conn'rtcd into 
1\ ('o,mtinOlltal nfC!l., there will again be screro competi
tion: tho mo~t (UI'outed or improl'(,(\ mriNi01 will be 
ellnUll'(i to spread: there will he IIlllCh extinction of 
tho k'l;S irnpron)(\ forms, IIml tho rdlitilO proportional 
lIuml,}(·rs of tho nl.rioru; inhnLihlUUI of the renewed ron
tincnl will again be changed; and agniu there will be 
a fnir H('ld for natural selection to impro\'o still further 
tho inhabitants, and thus produeo 1I0W IIp(~ie& 

'J'lmt natuml selccti('11 will a!w{l.\'s act with extreme 
slowneM, 1 flllly admit. llil neti~n d<'IW!Il(h! on tllcrc 
being pla('(·~ in tIle polity of Ilatur(', whieh ('llII be bett('r 
oCNlpie<l by some of the inbabitnnts of the roUlltry 
undl'Th'Oing modifieation of some kiud. The existence 
of ijlwh plu('('8 will OfWl) depcnd OIl Jllj~'si('al cllangcs, 
lIllii'll are gencrally \'cry slow, and on the immigration 
of better UlillIlte<i fonns luwing bccn ('he('k('d, nut tho 
a('(ion of natural selection will prol.mbly still oftcncr de
IW'lJ(l on HOme of the inhabitants hecoming IIlowly modi· 
1;( ... 1 i till' mntual relations of many of tho otllCr inha· 
bitlUlL!: bcing thlli dk.1urbed. Xothing can be effected, 
unl~'$:I fnl'ourable \'arintiollll occur, alld mrilltion it.self is 
Ilppa~ntly always Ii \'cry slow pl'OC:'ei'A The p~ will 
oflt·n be greatly retarded by free intcl'('ro&;illg, Afany 
\lill exclnim that these S6l'cml eau.1SC8 aro lUlll!l)' suffi. 
cicnt wholly to stop the action of natut(ll sc!e<ction. I do 
Hot belic\'e so, On the otiler Imud, I do bcliel'c that 
lhllum! selection nlwnrs acts very slowly, often ollly 
ut long inlen'als of time, and ~'n('mlly on only a ,"cry 
few of the inhabitants of the lIume region at the same 
tillie, I furtller bclicyc, that tIlls "cry 111011', intermit_ 
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k'nt ndiun of nntuml selection ft("("(I1'(1@ p4"rf(>('tiy well 
,,-ith "h'lt g(..-,II>, .... ')· t('11s lUI of thf' rote and manner nt 
wl,id\ til<' inllllJ.,i'nnl~ oftlia world hnn' ('hnngt'(i. 

~Iow th(lU~h i1w p~ of S('iectil)n JURy 1>1:0, if f('('ble 
m'"1 (',m do m,wh by hi!! powers of nrlifi\-inl selection, 
( "1\11 1'('(' no limit to the amount of chung-e, to the 
I~'nntr IIlItI infinito Mmplc:tity of the cOfHluJltations 
l.>.'III"",·n all ol".;'lInic beings, 0110 with nnollLer and with 
th,·ir I'hy.<ipal ~mditions of life, whieh mn~- be rffC('t('d in 
the lung '''-''Irs.' (If time by nntUI'\:'H powl'r of ",,]eCliun. 

Ertiurli(/ft._Thi~ $U1'j,'("t will ...... 1lI"I't' fully di",·u_.;ec:1 
in "'Ir ,·lu'II'I,·r "II (;,'(,I"ID'; but it nm,t be 11('1'\: alluded 
to {mIlL I.·ing illtimntdy connect,·,1 with nnluml ","!cc

timl. Xillumi ",·h'l·!iun acLl I;I)ldr thl't,ug-h thf' IJl"C
.·nllti"n of \'urillli')1l!l il1 some W'I~- ndHlILtugcuus, whith 
("-)\I"'~lul'ntly (·udul't'. But I~ from tlir hig-h t;romclrk,,1 
mtio of iupn'fl~ of all org-anic bt'illh"~ oo('h lll'('o. is 
all't·l\.h" (nih· ~took('(\ with illlmbitlllL'-", it fullows that 
eJI ",wi, ",'I(';'I.I~I and fo.\"ourc<\ form incn"UIL'8 in number, 
OW) will the Il':;S fUYolLn..:i forms (k'(:!\'!L'I(\ find become 
ml't'. Hurit~·, M gl'Olo<,,!y telL! u ... , is the Ilf"C('un;or to 
l·xtilldi"n. We ('fin, flbo, 8('e thut (lI\Y fonn "'pre-
1IC1I".l loy fl'W indil-idnaL! will, tluring l\uetlllltioll8 
in th,· ... ·II. .... m~ Of in the IlII1U!x'f of it$ tllcmies, mn 
II " .. IIMI (·h'IJU~· "f utter (·xtin("tioll. But wo muy go 
furth. r tl1lm this; for !L~ nell fonlill life continuul1y 
1U1i1 .. lowly I",in)! pnMluced, \1111,·"" 1\0 beli(·\"(> thnt tho 
DtlluIJ"r Hf "I"",.'ilie lilMllS hroe~ on 1"'-·fl",-·tLlflll~- UII(I nhnObt 
imlo·6nito·ly in(·l'('1UIillg. IlnmQ.:·!"8 itll'lit'II,iy IIllist br
l'V1I1(' cxtind_ 'nL"t the numQ.:·f pf ~I",-.. ·jli(' fOfms luIS 
not iml,·lillit.·ly im·l'('I1.\!'.·':1, gt'Olufty ~ho"s us !llninly; 
alLll in.I"..,,1 \n' can ~'e l't'aoSOlI why the}' should not 
have thus illcl'('&!lo.d. for tILl' 1lI11liher Or plneee ill the 
polity of IUltUI'C is lIot inddlnitdy b'Ttut,-not that we 
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iln\-C nny mellns of knowing til/It anyone J'('glon has 
AA yd w>t itil mll.l:imulll of SPC!(·j('<l. I'rooobl~' no I1'glOIl 
is lUI yet fnlly stockffi, for nt the Cape of Good Hope, 
wh<'1"(l morC' spedCil of plants Ill'(' crow(\('(1 tog.>ther thnn 
in lilly oth('r quarter of the worltl, !'Ome fOl"('iA'1l Ilillui.;! 
Ill\\'(1 ~)lne Ilntumli>«J, without cDllsing, nil fllr o.s we 
know, tllocxtinctioliofflUY nntil"C8. 

Furthermore, the species \\hich nrc most num&
rou~ in indi,-idnnls will IJIlI'(' the I)('~t cimllce of pro
,luring' within nn~' gil-en period fu\"onro.hl(\ mrintions. 
We han) ('videuce of this, in th(' fnct8 given in the 
st'('Qul! chapter, sholl-ing that it is tho common species 
whidl afford the grenl.eit numllE'r of reconled mrictietl, 
or iucipii'lit spe<"ies. ll(>uc<', rare specie!! will be less 
quickly modified or impl'O\"ed lIithin flny gil-cn period, 
AmI th(·y II-ill oo'L'«-'(}ucntly be I)('fltell ill the mee for life 
by the modified dCS('elllinlltii of tho commoner specie!$. 

]'rom th\!SC sen~ral ('Ongidemtiollg 1 think it in
('vitably follows, that as noll' specil's ill tho COlirse of 
timo aro fonnN) through nntuml se]l.'<'tion, others will 
1)(><,'()11\O mlX'r and mrer, and tlnally extinet, The form~ 
whii'h stnlld ill closest competitioll \Iith tl1080 under
h"Oing modification and impro\"CUlCllt, will natumlly 
~uffer most. ,\I\d we ha\'o seell in the chapter on the 
!o'tnlggle for Existence that it is the mQ;;t e108Cly-allieo:l 
forUl~,-\'arieties of the IIfIme ~i'ed""" and species of 
tho Mme genua or of related h"Cuem,-which, from 
hn,ing IIcarly the same alnl('ture, constitution, and 
habitil, gencrally como iuto the 8('\'el'(>!<t competition 
with efICh other. Consequently, eReh new \'ariety or 
spedes, dnring the progress of its formation, will gene
nlily proM Imrdeftt on ita nearest kindred, find tend to 
exto::rminatethom. \\'e seethe IIfIU10 process of cxter
mination amongst our domClrticated productions, through 
the IICICdion of imlll'Ol"eo:l forms by man, ![aIlY CUriODS 



in!<tlUlr ('Quid Ue gi\"en showin~ how qni('kl~·I1('1V breeds 
rof Mlult', ~he('p, aud other animal", and mri{"c i ... '8 of 
Howt'1"i\, tak" th ... place of oilier and inf"rior kind.'/. In 
\"hrk"hil"(', it i~ hi~toriealh· known tllntthe ancient black 
rllttle were di"pillced by -the long-horn", and that these 
•• WI"I'l.~ ~"-('pt aWlly by the short-horns" (1 quote tho 
1I"(lnl~ of lin agricllltullll writer) "as if by some mur
derous Jle~til('nM." 

lJ"Ja!l' mv of CMra .. ter"-~nl(' princ-iplc-, whidl I haW' 
,\, ... ij..'"1IRl, .. 1 h~" thi~ tcrm, i~ of high importallc(' Oil my 
thf'(.ry. anll ";\:jliain", M I b.."lic\-(', sen-reI important 
fa.:"u.. III tilt' fj",t pia('(', \"aridiei<, e\-en !ltnmgiy
marl" .. 1 onl· ... thoup:h 1U\\"ing !lQm('" hat of the ('illll'llcter 
IIf .. p(~'il ~--fl1I ill show II by the hopele", doubt..! in lIlany 
1"BlII.'~ huw to mnk them-yet ('('rtainly differ from eneh 
"tllN lilt I('><.~ thall do good nnd di~tinet "llI'eies. Xe,"er-
111('1"..,., Ileconlillg to Illy view, \'ari{'ti('~ an:: ap('cies in 
the pn)('c"" of formation, or lire, as I h,we call''<l t1WIll, 
inripif'ut ~p,'cie~ 1Iow, tll('u, d()('s tho it"lflS('r difference 
1I('tw<.~'n '"ari('tief! become augmentro into tho f.,'l"('ater 
dim'n'n('e betll"('('n 8[X'('iCfJ? ~'.nt this dOC'S habituully 
happen, 11·'" IIlU"t infer from nl()l;t of the innuUlcrnble 
~I)f'<"i.'s througll(mt nature preecllting well-marked dif
f."rNl/'("",: " .. h\"1'('1\S H~rietie~, the supposo..,<l prototypes 
Fmc! 1)IJ,"'nt~ (If flltllro welJ-rnnrkl'd speci"", present IIlight 
an,1 iII-d(-!ln('(\ difft"rene-('fJ. )lere ('halle-e, II.S wo may 
rail it, Illi~ht caU:!C one YnriNy to diller in ~nle eh;
rvtl'r from ita parent.., and the off.;pring of this yariety 
again to dim:r from ib parent in tho very "'line clul
NlI"t~'r lind in a gJ"('at('r d('grooj but thi" alone would 
n('\-er Il('('(ollnt for 80 habilll,.l and large an alllountuf 
difTl"J"('IIc-e Il.!I that betw('(!n '.Irietiell of tho same species 
and !!pt'('ie/l of the sallie genus. 

As h8.iJ olll"a)"11 been m~- IlrlU:tiee, let us S<!Ck light on 
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tllis IH~lul from ourdome;;tic llro<iuctions. 'fe shill here 
find !IOm(ltiling analogous. .\ fnnder is stnlck by a 
Iligron haxing a slightly shorter bt>lIk j QIIolh('r funcier 
il! litruck by II Iligeon having 11 mllier ]ollg-I'r bt>Qk j and 
011 tho al'knowlcdgcd prinl'iple that" fllncicl'il do not 
QuI! will not admiro a medium standard, but like ex· 
trt'm(lR," they both go on ('IS Ims actunlly OI'Curred 
with tumlJler-pigoolls) chOOl<illg all(] bl'(l(.'dillg from birds 
wid. longl'r and longer beak.., or with shorter and 
sliort('r bt>aka. Aguill, we may hUP])()I!C that at an early 
llCriod one man preferred I;wifte>r hor&C8 j another 
stronl-(er amI more bulk), hon;es, The oorly differences 
wonld IJe ,'cry slight j in tho oourse of time. from the 
continu('(1 f!('le~:tion of swifter hol'>:l('ij by IIOme breedel'il, 
Rml of I!tt'OlIf,,"Cr Olles by olhe""" the differences would 
bt!t'Qm(' gn.'Ut('r, alld would 00 I\ot('(\ Il8 forming two 
8ub-brt'C(isj finally, after the la]lolO oroonturie~, the sub
brt'C(llI would become conn~rted iuto tllO wdl-6!itabli;;hed 
and dbtiuct breeds. As the difl'l'ren('{'!1 slowly bcoome 
grcatl'r, tho inferior nuim,ds \Iith intermediate dm· 
111(.'1('1'1', king neither very swift nor very strong, will 
IUI\-o bt'('n negleded, and will ha,·o teuded to disappear, 
H t.'re, then, we !!I.'C in man's Ill'(l(iuctio1l8 tho action of 
what mny IJe called the IlrinC'ilJie of dh'crg<mce. causing 
dilfcrellCt'1<, at fir:;t barely aJlllrodnhle, /Jt{'atlily to ill
('ren..'IC, and the breeds to divt.'rge in chnmcter both 
from ca('h other and from tlicir common pUl'{'nt. 

But how, it may be ru.kcd, ellll auy nnlllogolis prin. 
ciplo apply in nature? I beliew) it cnll and does apply 
most cfliciently, from the simplo circumstan('e that tho 
more divcrsified tho deSC(lnl\anl8 from anyone species 
bt."<.'Omo in structure, constitution, and habits, hy 80 much 
will they be better enabled to acir.c on many aud widely 
divcn;ified Il\acel! ia the polity of nature, and so 00 
ennbk>d to incn.'\I.SC illlluml>c1'S. 
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We ron rlrorl)" _ tllis in tile t'fule of animals with 
"iml'l~' hlll,it,.. Take the C8!;(l of a rornh'oroll@ qllndru
pt. .. I. of "hi~>h thc number that el\l\ lx' 8"UI)i\()rtcd in any 
cvuntry hnij long ago arrived lit its fnll al'cmge. lf its 
naturnl pOI\"CI"S of increase be ullowed to act, it cnn 
~IH't"t~~1 in iJlPI"l'lISing (the country not undergoing any 
l"hanf.,'t' in its ('o]J(litiolls) oniy by its 1'llryingdci!Ccndllllli 
l'('iziug" on 11JlV't'il lit present octupi{'<lloy other allimni@: 
""llile of tiwm, fvr iIL~tall('(', beillg ('nal,led to fecd Oil 
11('\11" l.il\{l~ of I'"'y. cithtrJ(."nd or Illil"c; !lOUlC inhnhiting 
nt''II'lIlati''lL",rliml,inglree~,frt''lul"llling\\at(or,aU(ll1OlDo 

Iltlrlllll" "'~~>lnin;.:- it'N> ('Rmin.rouiI. Tho more diversi
tie-I ill hlll,it~ IHI,I ~trut'lure the d~·..o('t'ndallt~ of Ollr ror
ni~·"rllIL1 animni bt><:onme, thc more plfUX'fI they would be 
emILJ~~1 til O('('upy. What Bppli"8 to ono Qnimlll lIil1 
"I 'ply thrmlghuut all lime to all animals-that is. if they 
l"Ilry-fur othcrwi;;c natural i!o:'lC(·tion can do Ilolhing. 
No it will be with plunt.s. It lul.\! IJ.ecn eXj)(!rimentally 
IJrol'~~I, thnt if a plot of ground be i:M)1I n with ono species 
of g-ra ...... !uul n ",iJuilar plot be sown with 8(weral di~tinet 
g..·nt·1"Il tlf ~1'I\Nj('~, a greater Ilumber of plant8 alld a 
g"I"l"ll\(·r .n·i1-(ht tlf dry herhllgo can tl\U1J be rni!;('(j. 'fhe 
".,um' hM u..-en foumlto bold guo.;l wlH'1l fiJ»t olle ,'ariety 
aUlI th(·n tII·n·rnl mixt>d mrictiCil of wheat have been 
SOIlI\ 011 ("pml ~i)8I'('i of ground. 11('11('(', if anyone 
~11(.'<·i'lli uf P"m. ... ~ lI"re to go 011 nll·yiniZ. and thOl:le ,-arie
tit." 1I('re (·"ntillualh- .... lectcd which diff,·rt~i from (·neh 
othcrin ntallthe :Smc lIIalllu-rasdi"tiuct"I)(.,<:iegalld 
g..·llt'm of ~I"E\>I.!!,.~ clift;'>r from ench other, a grenter 
IIl11nl}('r (If ilHlil'i~lllal plnuts of thi~ ~pt'('it,~ of grm;~, in_ 
t'illding il~ moditlt.'<l dc>ict!ndanl<!-, w(.mld !;ut:t'(.~>d in lil'iug 
011 the !'Um~' piece of ground. A 1\(1 we IIdl know that 
C8('h /ill('('i(·~ anti each YBriety tlf gm;.s is olluually 
;tOwing nilll(l"t ('ouutlC>\il scedi!; find tilll"', lUI it lIla~' be 
1ilUd, hi titril'iug itt. utmost to incrca.;o it.;; numbers. Con-
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,"''qll('ntly, J £'anllot doubt that in til*' COUnIe of many 
lhou.snudg of geuemtioDs, the mOBt distill!.'t varieties of 
any OM "pedes of gm!lll would always hare the beet 
ehauce of 8ur-ceeding and of in!.'re'l~ing in numbcT8, and 
thus of 8upphllliing the less distiu!.'t mri!.'ties; and 
mril'tie!l, when rendered ycry di~tinct from each other, 
take the milk ofepecieB. 

The tnlth of the principle, that tho gn'fltest amount 
of life ('lUI be support('d by b'1"{'ut dh'el'!!ification of 
~tnl('ture, is seen under lIlany lu.tuml ej~U1JlstanC(!S. 

In au extremely small area, e61X'<'i,dly if freely open to 
immigration, and where the oontCiit between individu.al 
anl\ imlil'idual mllst be !levere, we always find grest 
di,-crsity ill its inllllbitants. For in~tallee, 1 fouud tI,at 
n piece of birr, three feet by four in ~ize, wh.i('h had been 
('xlXll:!od for muny years 10 CXll.(' lly the IIIUlIO couditions, 
supported twenty species of plaut", all(\ thCl'lO belonged 
to eigllwen gen('m and to eight ordeTl'l, which shoW! how 
lllueh these plants differed from each other, So it is with 
the plants and ill8C('ts on small ami lIuifonn isleta; and 
go in small ponds of fresh wat('r, Fnrmersfind that they 
('lUI nli-.e most fuod by a rolation of Illanta belonging to 
tho I\lost diffl'n!llt orders: nature follow8 wlmt may be 
called a simnhanOOIl8 rotation, :\lo-.t of the animals and 
planls whit-Ii Ih'e close round allY slllaJi piece of ~und, 
('Quid Ii\-eoll it (slIpp<li!ing it Ilotlo be in allY way lle<"luiar 
in itanatllre),aml maybe snid 10 be iltril ingto the utmost 
to lire there; but, it is seen, that where theyeome into the 
closest competition with cll.('h other, tho advantages of 
di,'en;ifieatioil of stnlctllre, with tho nct'Ompullying dif· 
fet'{'Il('«l of IIl~Lit and constitution, detcnninc tllIl.t tile 
inhabitants, which thlls jostlo cll('h other most dosely, 
~hn1 l , Il8 a ~nernl rule, belong to II'hnt we call different 
b'Cnerannd orders. 

The same llrincil)le is seen in the nnturnLisation of 
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plant" lhJ'(IU2h man's fllW"cy in fOJ'('i~ lands. It 
m~ht IlA\'(' l~-,n expected that the 1111'11118 which ha\'e 
~u.~'(~ ... kd in Jx.ooming natllrnl~1 in any land would 
gt'llE'rnl1~' haw' bft·n closely nlliC(\ to tho indigenes; for 
tht>Me aJ'(' Nlmmonly looked Ilt as "pe<'i'llIy crentC(1 and 
adll.l,I<'I1 for lheir own ('(Junll)'. Jt lIli~h!, 'lbo, perhllps 
IlAn'I)('('1I l'XI)('('tcd thnt llllillroli,{'ti plllnts would haro 
bd(ln~1 to a few groups moro ('!!pedal1y adoptcd to 
('('Nin ~IAti(onM in their Ilew homNl But the ease is 
l"t'ry diR't n'nl; alHl.\ll'h,De C'amlol1e has \noll N'mnrked 
in hiR Jm'*t all.1 adwirnbl(' work, that fI(l1'tI8 gain by 
natllraliMli .. n, 1'r(lpllrtioue.l1y \lidl Ihe IIIUllbt'r of the 
nati\"!' ,,·n.',.. and ~1M.",'ie", fnr m(\J'(' in II(,W genern limn 
in n.'. ~I",,'i(... To gi\'(' a 8i.ngle in~tan('(': in Ihe Il\.I!t 
t~iilil1ll(lf l)r,.\II8Urny's '1lanmuof theFlom of the 
:S"nlwm l'nih'(\ t-itatcs,' 2(;0 lIotlirolisNl plrlllts lire 
('IlUllll'rnh~l, IImllht.'~e lJelong to W2 g.:-nem. Wo tJlUS 

'II't1thllt Ih!'lII' 1IIIIIImlisctl pl')lIts,ueofn highly diwrsifie<i 
natun', Tlw)' differ, lllOreo\'er, to a hugo ex!(ont from 
till' iodig.'llt..., for out of the J02 gt'llenl, no IC88 thllll tOO 
W'DI'r8 111'1' nut there indigenoU3, lind tl\\l~ I\. 11II1-.'e pro
IIIIrti<.ru.1 ad,litioll is made to the g('1l~nl of Ihef!e Shltcs. 

Uy ('t)llfIidl'rinp: the nature of tho plauls or Animals 
whi.-h lUlU' ~tl'uAAled iIl.l('('e>!t;fully with tho iudif,'CIle8 of 
any r,.,untry, and 111"'0 there ~me llAtumlilK'<l, we 
may .ICl1ill l'('me ('rude idea ill whnt lUlIllll('r 80me of ilie 
nati\~'~ "·ouM ltaYe to be llIodified, in oJ'([er to gain all 
8.llmnta,..>eoVt'r the other Ilatin"s; awl we mny at lel\l;t 
IIIlfdy inf.-r that tIiYt'Nlifi('Rtion of IIlrm'tun', nmoullt

ing to Dt'''' gt:nerie differenees, would be profitnOio to 
thE'nL 

Tb(' Ad\'AntAW' of (lh'eJ'flifi('ntirlll ill til{' illhnlJitnnls of 
th(l !lame n.-f.';OIl is, in fllct, the f!l\mc IlIl tlillt of lhe Ilhy • 
... ,,1('(.';("&1 .Ii\'i~i(>n of labour in tho o'1-,'8Il~ of the SIlIllO 
indi\idual body-a suLjed 80 well elucidnted Ly llilue 
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E<hnlTds, Nophysiologistdoubtsthat a stomach adapted 
to digest yegcl.:lblo mlltter ;Iloue, or flesh alone, draws 
most nutriment frOiIl these substances. So in the gene
ml economy of !Illy lnnd, the more widely aud perfectly 
the animals ami plants are din'l'1Iified for different 
habits of life, $0 willa grr-ater number of in<1h'iduals be 
capable of there SIlPIKlrting themsehes. A set of ani
Illuls, with their orgnniillltion but little di"ersificd, could 
han!ly compete with 1\ set more perfoctly diversified in 
structure, It may be doubted, for inatulIcc, whelher the 
,\ustmliall marsupi'lls, which are di" ided into grollllS 
differing but little from each other, and feebly repre
seuting, as i\lr. Waterhouse ami othcl'll hayc remarked, 
our carnivorous, nlillinant, alld rodent mammals, could 
successfully comlK!te with Ihese well-Ilronounced. or
del'l!. JII tllC .\lIstrnlinn mammals, we flOC tho process 
of diversifi('alioll ill all early and illcomplete stage of 
deyelopment. 

After Ihe fon:going discussion, which ought to ha"e 
been mueh amplifil.-"!, we may, I think, IlSIIlIlllC that the 
modified desc('ndnnta of lilly ono SpeciC8 will SIICCeed by 
ao mlleh the bettl'r I\.'! they become more dh'ersified in 
IItnlcture, and are 11111.8 enabled to encroach on places 
ON'upied by otlu:r beings. Now let us see how this 
principle of benefit bcing derived from div(>rgeuee of 
dUlracter, comLined willI the principles of natural selec· 
tion and ofeXlinction, will tend to act. 

'l'he accolllpanying diapum will ailt us inllrulerstllnd· 
ing this mtilcr lX'rplexing subjwt, Let A to L N'Jlro
sent the SpeciC8 of a genus large in its OWlI CQulltry; 
thbO species arc supposed to resemble MCh other in 
unequal degTC<'s, (18 ill so gellcrally tho eMO in lIatUf'(', 
aud flS is rellreseute<i in the diagram by the letters 
standing at luleqnnl distances, 1 Ilavo snid a large 
genus, bccal1so we }la\,c seen in the secon(l c1mpter, 
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that on an {\\'emg-e more of the sp<'CiCOI of lar'b"O genera 
nlry tban of small genera; and the vllrying sllCCiel! of 
the larg<' gt'nem 11rct!ent a greater number of \·'.\Tietie!!. 
\re have, also, fl('('n that the species, which are tJle 
commOlJe~t and the most widely-din'u8ed, \'Ilry more 
than mrc speei~ with restricted muges. Let (A) bo a 
COmmon, widely-diffused, and varying species, belong
ing to II gt'nllS Inrgc in its 0'1'11 country, 'rho little fun 
of (lin"rging dotted lines of unequal l('ng-ths proceeding 
from (.\), may rt')ll'('!j(-'nt its yaryiug oft-"llring. The 
yariations art' snllPclIICd to be eX\.J'('mdy slight, but of 
the most dj\"el'!!iflt'<i nature; th('yare not snpllOlJ('(l all 
to a)ll)('lIr '<imultaneollslr, but OftCIl after long illten'als 
of lime; 1I0r at"(' til('y aU supposed to endure for equal 
periods. Dilly those mriatiofl! which arc in some way 
llrofitahle will be prcsenro or natllndly 8l'lccted, Aud 
here Ih(1 importance of the Ilrincipl(' of \)cn('fit being 
deriw"d from din .. rgCllce of chamet('r ('OUl('S ill; for this 
wiU gen('ral1y INtel to tlJC most different or diverg('ut 
variations (rq)I"('II(>III('(1 by tho Oilier dOit('(llines) being 
pl"('lK'rnl(i and lleculUulated by natural 8('1('('tioll. When 
Ii dotted line T('achcs olle of tho horiwlltal lilies, IIlld is 
thero marked by a 8ma1l 1IumbC'red letter, a lIufficieut 
amOUlit of \'ariation is supposed to ha\'C been a<'Cu
mulatoo to ha\"o fonned a fairly well·marked ,"aridy, 
snell as woultl be thought worthy of record in a s)"11-
t('mlllie work. 

Tho inl<'rI"als bC'tw('('n tIle horizontal lin('8 in Ilu) 
diagrom, may repl"("'«"nt eaell a thouSilud b'"C'lI('rotious; 
but it 1I"0uht hal'O been \)ctter if each had rt'I'rc.'"IClited 
len thOIl .. "l\nd generations.. After n thouiIfllld genem· 
tion~, 8p("(" i ("~ (.\.) ill SUppO'ie<\ to lul.l"o produeed two 
fairly \\(·II·mark('(1 \"arieti(';l, JJamely a l IIIHI mi. These 
two \"lIrid.j("i~ will ~"II('rnlly continuo to Ix- eX\lOoiL'<i 10 
the samo ('OullitiollS \\hich made tllt::ir parents \"ariable, 



118 NAl'UIIAL Bl: LECTION. 

and tile tendency to ,-ariability is in itself hereditary, 
consequently they will tend to vary, and geuerolly 
to vary in uenrly the same Illauuer lIS tiICir parent~ 
\·aried. Moreover, thcse two varieties, being ouly 
slightly modified forms, will teud to inherit those ad
,'antagos which made their llarent (A) more Ilumerous 
than most of the other inhabitants of the snme country ; 
they will likewise partake of thcee Illore general adnm
tages which Illude the genus to which tbe paccllt-species 
belonged, u 1iub'C genus in its own country. And lhe~ 
circumstances we know to be favourable to the pro
duction of new "arieties. 

If, then, tlu~so two \'urieties be "ariable, the m06t 
din!rgent of their variutions will geucmlly be preser\'E~d 
duriug the nCl:t thousaud generations. And after this 
intcn'al, yuricty a1 is supposod in the diagram to hfl\'e 
produced varicty a2, which will, owing to the principle 
of di,'ergcncc, differ more from (A.) thun did mriety 
a'. Variety m l is sul1lJOSed to ha"c produced two 
,,(lrieties, llIunely mt and ii, differing from each other, 
and more considerably frOIll their common parent (A). 
"re may coutiuue the process by ~imilar steps for ally 
kllgtll of time ; some of tho "arieties, after each thousallll 
generJ.tious, produciug ouly a single variety, but in II 
more and more modified condition, some producing two 
or threo varieties, and some foiling to )lrodul'C any. 
'11l\IS the Yarictics or modified desccn{lani8, llcoceediug 
from the common paccnt (A), will gencmlly go on in
cccnaing ill number and diverging in character. In 
tho diagram the process is represented up to the ten
thousandth gencration, and under II condensed and sim
phficd form up to tho fourteen-thousandth gellemtioll. 

But I must here remnrk tlUlt 1 do not snppose that 
tl,e lll'OOO8S e\'er goes on 80 regularly as is represented in 
the diagram, though in itself made somcwllat irregular. 

RlThP () Iptp W f h rl sri lin 
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I Illn {ltr {rom thinking tIlat the most dh'ergeut nrietice 
will innlriably IJrenlii and multil)ly: a medium form 
lIlay often long endure, and muyor llIay not produce 
more than one modified descendant j {or IJntnml selec
tion wiU alwnys act according to the naturo of the 
plaees wllich nre either ullo(:eupied or 1I0t l)('rfcctly 
occupied by other beings j 011(1 this wiU depend on iu
flnitdy <'Olllplex relations. But lUI u gcnernl nile, the 
lUore din:,rsifled in structure the dt.'8Cendallts from !lily 
one BIM!Cio:s ean be rendered, the more IJlacCB they will 
be cunbled to I!(:ize all, and the more thdr llIodifled 
I'roge!l~' will be increased, In Ollr diagnull the line of 
lju(X'('R<JjO!l is broken at regular intenalil b~' IilllaU !lUIll
bered lcttel'li marking the BUocesIIi\-e f(lnn!! which hal'e 
lJe('ome BuOicientl \' distinct to be recorded lUI \'urieties. 
But tlH'i!O breaks ~re imaginary, und might luwe been 
in8(-'rted anywhere, after inten'als long (,Ilough to linn! 
nllow('(\ the It(:('urnulatioll of a collsideraule amount of 
dh'erg('ntvariution, 

As all tho modified descendants from a common and 
widely-diH'uscd 8peciCf:l, belollgiug to a lorge gellUS, "'ill 
tt-nt! to partake of tJm salile admntllf,"C8 which made 
th('ir pnn-Ill BllccC8i!ful in lire, they "ill geueru.lIy go 
on multiplrillg in number as \0\"('11 as dive.rging in 
dlfl.T'fIctC'r: this is I'CIJresented in the diagram by the 
1iC\'C'T'fII direl'f-,"<,llt urnuches proceeding from (A), 'l'lte 
modifit..:1 olf~pring from the later und more I,ighly iru
pron'!.l b",ueh~ in the linet> of d"t>(,'('III, will, it is IJro
baM." oft('n tllke tile place of, and so dC1rtroy, the 
earli('r and lc,.;j ituprow!<l brunches: this is reprClS('llted 
in tilo dill~mlU by lI ... me of the lower bmn('!ms lIot reach
ing to tlil' upper horizontal liul'tl.1 n some CIUIe8 1 do 
not duuut that the 1)1"()C('6S of modilirotion will 00 con
fiued to 00 single line of dCl!C(:nt, and the number of the 
deliC('ndnntli \\illllot loe increased; nlthough the amount 
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of divergent modiflcntion mnyha\'obeeu incrclUlCdin tlle 
8(lC<!eSl!i\·C generations. This case would 00 n'presented 
in the diagmm, if nil the lines pl'Ol'cN\ing from (A) 
were removed, cxC<'pt ing that from a I to a 10, In the 
BamI.' way. for insIOIl<"e. the English race--honMl and 
}~ngli~h pointer hal'c npp"fClltiy both gone on slowly 
di"erging in ehar8('ter from their original stocke. with
out eitlu·£ hal'ing gil-en off nlly fresh branches or races. 

A ficr ten t houiiIlnd generations, specif's (A) is supposed 
to luwe produced three forms, a 10,f lo, Illld m I', WWdl, 
from having din:lrgcd in chnracter during tllo successive 
genemtions, wilillfwe come toditrcr lnrgdy, Lut perhaps 
unequally, from each other and from their common 
parent. IT 11'(' suppose the amount of change between 
each horiwntal linc in onr diagrnm to be excessively 
S1I11111, these three fonns lila,. atiU be only well-marked 
yurietie!l; or tbey may lun'e arrh'ed !It tho doubtful 
euteb'Ory of sub-s-pceies; but we havo only to SUPI)QI!(' 
tho steps in tho IlrQCCSS of modificatiOll to be more 
lIumerous or b'relltcr in amount, to t'Ollvert thC80 three 
fonns into well-defined species: thull the dingrum 
illllStmt('fl tho step8 by wwch the 8111(111 dilTcreuce>t 
di"tiuguiiliing mrieti(';l are iucreased into the larger 
differences distiugllil!hing spceica By continuing the 
81lmo proccllS for a grenter number of g..'JI('mtions (n~ 
e.hown in tho diagram in a condcu>!ed and simillified 
lllnnner), we get ('ight ~peci('s, lllnrked by the letten; 
between a 10 and", 10, nlld~"SC'ended from (A), TlIU~, 1l.81 
belien!, speciC!l !If(' multiplied alld g<'lIertl are formed. 

In It large genns it is llrobable that mon' than olle 
species would mry, In the diagram I ha\'o IlS!rumed 
that a second I!llCCics (I) hll.8 produced, byannlogoui'i 
steps, after tell tholl:'ftud generations, eitlu:r two w('ll
mnrkcd vurieties (1tt10 nlld z 10) or two ~pc<'i('~, lwconling 
to tho nmOlllltof change supposed to 1.00 rcpresCllted be-
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tW('('n the horizontal lin(1f!. Afier fourtN!n thousand 
gene-rations, six now ~JX'C-ie~, marked by tllO letters n 1< 

to .10, are suPl>O'l!'d 10 havo been produced. In each 
A't'Jlll~, the spoci~ which are o.lreo.dy utremeiy ruf· 
ft·reJlt in cbamct('r, will gt!nernlly tcnd to produce the 
A'",at('«t numJx.r of modified descendants; for these will 
ha,·e tho best chanoo of filling new and widely different 
l,la!'QR in the polity of nature: henrc in thn diagram I 
I,a\"(' chOilen tbe CJl:tr\'ffie speciC!! (A), and tho nearly 
UII"('m(' ~iC!! (I), as those which have largely varied, 
and have gi,-en rise to n('l1· nlrieties and RI)('(' i ('~. '1'ho 
(ltil('r nino apeeiCII (mrlTkrd by capital lettera) of our 
(lrifrinal g.:-DIllJ, may f(lr a long period continuo to 
tran mit unalwred df'tlC<'ndantA; and thill is sllown in 
tilt' diaj:mun by the dotted linC!! not prolonged far np
wards from want of 8})ft('(!. 

But during tho I)roee~ of modification, I"(Ipresented 
in the diagram, another of our prinl'illles, uamely that 
or f'Xtinction, will haye IllayC(i an important part. A.s in 
carh fully stocKC(1 CQuntry natural selection n(l(:eSSarily 
aM8 by the selected funn 11Il.\-ing BOrne advantage in the 
IItnll!'gle for life over otIler forms, there ,,;11 be a eon
Aant ten!iI'Dey ill the imllroved dC5CCnrlnnts of anyone 
I'pl'('i.", to supplant and exterminate in ellch e1agc of 
dl'llO"('nt their prNler('ll.>;onl Rnd their original porent. 
}'ot it ~h()uld be I"('m('mbrred that the competition 11;11 
A'1'DNSl1y be mo.t severe between thOilO fonns which 
lin' mOolf. nmrh' related to ('ach other in hnbits, constitu
tiun. awl gructurc. J[('OC(I all the intermediate forms 
bt'hr~·n the carlin anrllat('r states, that is between the 
I .... and more impron .. t state of a !pf!Cies, as well as 
the original parent-'I)C('ie8 it.:!elf, will generally teud to 
bt'('Otll(l extinct. &l it probably will he with mMy wholo 
collatl·ral lille8 of dellC('lIt, which will be conquered by 
lat~ and improved lines of descent. lI, 1I0wo,·cr, tho 

o 
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modified ofr~Jlring or a 8p('Cil'£l get into 80Ule distinct 
eountry, or lJe,:>ome quickly adallted to some quite new 
stillion, in whieh child and parent (10 not OOlne iuto 
compo'·tition, both may contiuue to exist. 

] f then our dingrnnl be lI11sumoo to represent f1 

con~illernblo nmount or mooifi('ntioll, sped<'8 (A) and 
nil tho earlier varieties will havo ~Ille extinct, 
having beeu rt'plaeed by eight n(1W ~po<'ics (aI' to m 1<); 
and (l) will have been replnecd by six (n I' to ~ H) new 
spo<'ics. 

But 11'0 mny go fUMher than this. Th!"' original species 
of our f.,'t'nus were supposed to resemble eaell other in 
unequal degrees, as is so genernlly the ease ill nature; 
!!pC('if's (.\) being: more nearly related to H, C, lind D, 
than to tho other species; and speeics (I) more to G, H, 
R, L, than to the others. These two 8j)C('ie.s (.\) and (I), 
II'NX' abo supposed to be Yery comlllon and widdy dir· 
fused llpeeiCl!, 80 that they must origiually llnve had 
iOlllO admntage over most of tIle other species of the 
gen\l~. Their modifioo descendants, rourtccn ill number 
at tIle rOlirtcen.lhollSanQth generntion, will prooo.bly 
have inllcrited some of the eallle admntages: they 
ha\'o also been modified and iml,roVed ill a dh·ersified 
IUlIIUl('r a\ 00('11 sta.,r-e of desront, IlO as to ha\'e become 

adapt('(1 to many related l,laccs in the natural economy 
or their country. It seems. tllererOI'C, to me extremely 
Ilroooblo that they will lun·e taken tiiO places of, and 
thus ederminated, lIot only their Illlrenta (.\) and (I), 
but likowise IlOme of tho original speeies which were 
lO()f>lt nearly related to their parents. Hence "cry rew of 
tIle original 8po<'ics will have tralllmlittOO offspring to 
the fourtcen·thousandtll generation. '''0 may 811PllOSO 
that ollly ont' (F), of the two 8pe<:::ios Wlli"'l were least 
d()ll"ly l'('lated to the other nine original species. lUUl 
trall~mitted descelldanli! 10 tlUs late stage of de..cellt. 

___ ... n~_UN .J f I..OlIri.. a....arw Un ...... 
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Th(l Il{,W species in our din.."'I1I.m dc!O('Cndcd from the 
"ri~nl\l ei(>w'lI sl)e('ics, "ill now IX' fin~1l in llumlX'r. 
Owing to the di,·crgcnt tendency of Ilntllml !!(,lection. 
th(> ~'.ttrt'mo amount of difference in chnm1't('r lJC'twecn 
FI)f\('i(", (II. anel z" will be mueh greater tllQn tJlnt be
t \\·~·l:n the m~t different of the originnl cleven species. 
'fh(> n~·"· ~1)(>Cie~, moreover, will be [\\lif'<1 to ('nch other 
in a lIidt'ly different maIlU(>r. Of tho ('ight descendants 
frum (.\) th(> throe marked a I., '1", pI', will be nearly 
n·ldt,~1 fmmlUl'l"ing recently hmndwd off from alOj 0" 
luvlj", fn,m oo,-ing diycrgNl flt {Ut C'Il.Tlier Iwriod from 
If'. "!'"ill b.. in !Ome drgree di~inct !'rom the thl'('(' first· 
Ilam",l "1,,~i,'iI; and lastly, 0 ", l II, and m 10, will be 
lwarly n·lat",1 on,' to ihe other, I,ut from hn'l"ing di· 
n~~1 flt the til$\. oomm('necm('nt of tit{' process of 
m'Klitl,·ntion, will be widely different from the other 
tin· ~11t",·i(·q, and Illny coll.Stitute a sub-genlls or OVCIl a 
di~tilwtg-l·nu!l. 

TIl!' ~ix d('S('cndants from (I) will fOMn two sub
W'lwm or CY('11 gcllcm_ But as th(l origiulli 8p('(:i<'8 (I) 
lliffl .... ~llnrgt'ly from (A), stllnding u('nriy at the extreme 
,",inl!1 of tllIl original g('lllliO, the Ilix d"o«'('n()ants from 
(I) ",ill, owing to inheritance alon(', difTt'T considerably 
fmOl th .. ('ihitt d""l'('ndallts from (A); th('l two gronps, 
mon'<.)\"{'T, are sUJlpo~l to ha'·e goue on din·rgiug in dif· 
f"n'nl c1in'Ctiolls. The int{,rDl('(Iillt('l SJ)('('i(·~, aJ.:o (aud 

~ thi.-! i..~ a Y~'I'J important con:;idt'rotion), wili1'h connected. 
th,· nriginnl ~1'Il'('j'>fj (_\) aud (1), hM'O llll h('('(lme, ex· 
t"'I,tinl-: (FI, extinct, and 11[1\"6 It·ft no (\(..«'('ndnnts. 
11('11('" tho ~ix new spe('it·~ <k""('lu\;'Ii from (I ), nnd the 
eight d'~'lIdt'<.l from (_\), \lil1 IUH'e to iJ(' rnukcd as 
VNy di.tinrt ~'ncra, ('Ir ('n::n 8.l! distillC't ~llb-f!\mili('s. 

,],hu.~ it i~ as I iJ('lic\,{', tllllt two or mom genera 
aN! l'rodu,'(.J Ily dhe':llt with mOllifi"lltiuu, from two 
or wo .... · ~1)L'Cit.,. of the same ~·nu~. .\ud the two or 

02 
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more llarent-spc<!i(l;! ure supposed to have descended from 
some one species of an earlier genus. In onr diagrom, 
tllis is indicated by tho broken lines, beneath the capital 
letters, conw~rging in sub-branches downwards towards 
1\ single point; this point representing a singlo species, 
tIle supposed single pilrent of our scyerol new slIb-genem 
andgenern. 

It is worth while to reflcet for n moment on 1110 elm
raeter of tho lIew species F ", whicll is supposed not to 
lltwe diverged much in clmmcter, but to have ret.ained 
the form of (F), eitller unaltered or altered only in a 
sligllt degree. III this case, its affinities to the other 
fourteen new ~peeies will be of 1\ CUriOllS and dfCuitous 
nature. IIa\'ing (lesceudcd from a form which stood 
between the two }laTent-species (A) and (I), now Slip
posed to be extinet and unknovm, it will be in some 
degree iutermediate ill cllamcter between the two groups 
descended from these species. But as tllC!C two groups 
have gone ou di"ergiug in character from the tYJlC of 
!lICir parent~, the new species (F H) will not be directly 
intermediate between them, but mtller between types 
of the two groups; and e\wy naturalist will be able to 
bring some such case before his mind. 

In the diagrom, each horizontal line has hitherto been 
SUIJposcd to represent a thousand generntiollS, but each 
may represent 0. million or hlmdroo million generations, 
and likewise a section of the succcssiye strota of the 
earth's crust including extinct remains. 'Ve shall, when 
we come to our chapter on Geology, have to refer again 
to tllia subject, and I think we shall then Bee that the 
diagram throws light on the affinities of extinct beings, 
Wllich. though generally belonging to the same orders, 
or families, or genem, with those now living, yet are 
often, in some degree, intermediate in character between 
e:xisting grollp3; and we cnn understand this fact, for 
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the cxtioct spod!!S lhed at \'cry ancient epochs when 
the l>mncbing linCll of dCllCCllt hnd diverged lea 

I aee no realQll to limit tlle- process of modification, as 
DOW' explained, to tho formation of genera alone. If, in 
vur dingram, we 8IlPI)()S() the amouut of change repro
IIt'nh...t by cadi 8IlcreAAive grolll> of di\'ergillg dotted lincs 
~) u.. very great, the forms marked a U to pi', llioee 
ma.rked,," andj", and Ihose marked 0 1' to ml', will 
fonn three vcry ddtine! genl'1"a. Wo shall aklo luwe two 
vt"ry di&inct ~"II\lra d.-seeMt:tl from (I); and IlIl thC80 
lattE'r two geot"rB, both from ("Qntinuoo diYcrgt."ncc of 
clw.cter and (rom inheritauC6 from a dift'l'n·nt parent, 
will ,liffer wid.,!,. from tho thrt.'C grncra dCSCClldod from 
(.\),the twolittiegroopsof~Il('1"8 will form two distinct 
lamilie., or eveo oruers, according to tho amount o( 
tlivl'f'8\"nt mOllification I!Uppoo;o..-d to be n!11ret!Cutc<1 in the 
~ And th .... two new CamiliC!tl, or orders, will have 
dt_oded from two species or tho original genus; and 
thf!fle t1l"0 l~i08 are Bllppo8ed to 1111\'0 descended from 
ODe lI]'t'I'id of a still more alll·iellt aDd Unkl10\\11 geliua. 

We l1a\'o &eMl that in each OOlllltr)" it is the SIK!'Cies 
of tile largl'r genera .. hich oftl'lIe~t p~lIt nri"tics or 
in .. ipif'nt IJ)I!('U'f. 'f1ill, indlocU, might hal"O been cx
~l; for ftiI Mtuml selection nels through one ronn 
haTing /lOme 8(h'antage Ol'er other fomlS ill the Iltnlgglo 
for ('J:~, it will chiefly act on those whieh already 
118l'e IIOiD6 adnwt&j;:'e; and the largellC:SII o( any group 
abo .. that itt lI]lC('iCOll ha,\'e inh.·rited from a coUlmon 
aIlOefItor eome ao1\"&Dtagc in ('(,mmOI), Helice, the 
IItJ'Ugglo lOr tho production of now aud modified de-
1IOI.'ndants, will mainly lie ktlll'Cll the larg('r groups, 
.hi .. b lUll all trying to incre8.'\O in number. Qne 
large group will lliow!)" conquer another large group, 
reoJQ('e itt numLt-rt, and thu~ 1('tjoIo'1i iu chance of further 
'·aNti,," and iml'r(l\'ement. Within the same large 
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group, the later and more higlily perfeetcd sub-groups, 
from bmnching out and lK'izing 011 mnny nc"' )llaccs 
in the polity of Nature, will constantly renrl to supplant 
nlld destroy the earlier 8ml ICIl8 ilUl'ro\'OO !\lb-groups. 
Small and broken grOllI'll 8ntl I!\lb-gronps will finally 
disappear. ]:.ooking to the futnre, we call predict tllll.t 
the groups of orgnllic beings which nrc now large and 
triuruplu:mt, and which are least broken up. that i~, 

which as yet IIIlYO suffered least extinction, will for a 
long period coutinuo to incrcMe. But wllich groups 
will Illtimntely pro,'ail, 110 !lIall can predict; for we 
well know tll1lt lllUlly groups, formerly most extensively 
(\o\'cloped, have now becomo extinct. Looking still 
more remotely to the futufe, we may predict that, 
owing to tIle continued and steady iucrcnso of thclarger 
groups, n llluititude of smaller groups will become 
utterly extinct, and leavo 110 modified descendauts; and 
consequently that of the species living at anyone period, 
extremely fow will transmit descendants to 1\ remote 
futurity. I shall 11a\·e to return to tlilll subject in tIle 
chapter on Classificntion, but I IDny 1«](1 that on this 
view of extremely few of tho more ancient species 
hllxing trnllsmittcd descendants, and on tho view of all 
tIle descendants of the MUlO species making n class, 
we eun understaud how it is that there exist bIt very 
few c1usscs in each main division of the animnl and 
vegetable kingdoms. Although extremely few of the 
most ancient species rna)' now hll.\·o Ihillg and modified 
descendants, yet at the most remote geological period, 
the earth may have been as well peopled witl. ml).lly 
species of many genem, families, orders, Ellld c1usscs, as 
ntthe preil(!ntday. 

SummaY"lI af Chapter.-If during the long course of 
a~ and under varying conditions of life, orgnuic beings 
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vary at all in the &e,·ernl parts of tlu·ir organisation, and 
I think Ihis callnot be disputed; if there be, owing to 
the high geometrical ratio of ineroo.se of each 8pccil.'6, a 
!It.·verl! Htnlgglo for life at IIOIDC age, season, or year, and 
this l ... ·rtainly cannot be disputed; thcn, considering the 
infinite complexity of the relations of all organic bcwgg 
to ('B('h oth ... r and to their conditions of cxistcncc, 
cau~ing an in/iuite diversity in stmctnre, constitution, 
anti. IlIlUiu, to be a.hantagoolls to tlit'm, I think it would 
bo a tuOllt t'Xtraordiullry fact if no ,·aT"hltion c,'cr had 
occum.>d II ·ful to eacb l.o;'ing'a own wl'Irure, in the same 
mannl'r All I!O mao,' nU1ations hare OC'Curroo.l u~.·ful to 
man. But if nlriations U-s< ful to any orgauie wing: do 
occur, aamredly inoliyiduals thus ch'U'8Ch-ri::M.-d will ha"e 
the Lee:t chance of lJcing pI"(:J;(:n"L'(t in the stnlggle for 
life; an,l from the strong priuciplo of Lnh,·riw,uCQ tlley 
will tent! to produce off.-;llfing similarly characterised. 
This J,riul'iple of pre-sen"ation, I 118YC culled, for the 
sake of brerity, Naturnl Scl('('tion; and it leads to the 
impro,·em!'ut of each creature in reiaticn to its organic 
an,1 iuorgaoi(, oonditious of lifc. 

Natural II('I('('tion, on the llrineiple of qualities being 
iullt'ritl~l at com'Sponding ages, can modify the egg. 
1ee<1, or )oung, a.s easily as the adult. .Amon~t fiany 
animnl", ... ·xual s..Jection will gi"o its aid to ordiuary 
Idec'lion, by as!<llnug to thc m .. "t "i~>"Orolls and best 
aJal'too mal.'S tbe greatest numwr of on:'llring. Sexnal 
IK'lectwn will 81<0 gho chamrtcf'S USl'fut to the nlllies 
a1onl', in tbl·ir Htrugglcs witb othcr mail·s. 

WI .. .:tber lIatuml ~l'ledion hU>l ronlly thus neted in 
nature, in lDul.lirying und adapting tho '·ariou~ furm" 
of lire w tlll'ir IK'Vl'ral eonditinns au(1 stationl', must be 
jll,Jl, ... ~1 of by the gt·lll·ml tellour amI Lalauco of evidenoo 
gh'en in tile f"lIowing chal,ttl"'S. Hilt we already see 
how it entuila: extinction; aud hun- lar··o ... ·ly extinction 
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has acted in the world', h~tory, goology lliainly de
cllU'CL Xabll'tll selection. alllO, lends to din!rgellC6 of 
cluu'acter; for more living beings can be supported on 
tho salDO area the more they din!rge in structure, habib!, 
lind constitution, of which we 800 proof by looking to 
tho inlmloitallU! of any small spot or to uaturnlised pro
ductions. 'l'hcrcfore during tho modification of tho 
dC!ilCenruwta of aoy one specics.auu during the incessant 
strugglo of IIll slHlCics to increase in numbers, the more 
di\'cl'llified these descendant.! beconu~, tho better will be 
their chanC6 of succeeding in tho battlo for life. Thug 
the amall differences distinguisbin.g TBrieties of the same 
spc<::ics, steadily tend to illcl\."'8.80 till thoy como to equal 
tlle greater difference. betwoou specics of the BanlO 
genua, or C\'eu of ~tinct genera. 

We ha,'e secn that it is the common, the widely. 
dilfwed, lind widely·ranging spocies, belonging to the 
larger genera, which nll'y most; aud tlleso tcnd to 
ll't\llJ>mit W their modified olf.epriug that superiori ty 
which now makell them dominant in their own COUIl

tries. Natural selection. as has just been remarked, 
lcada to dircrgcnco of clwrnctcr nnJ to much extinction 
of tbo 1C88 impro\'ed 811d intermediate forms of lifo. On 
these Ilrilleiples, I beliefe, tho nature of the affinitiCii 
of all ol'&"IInic beiugs may be cxplaimxl It is a truly 
\\'onderful fact-ilie wonder of wh.ich we are apt to 
o\'crlook from familiarity-thllt all Rnimal. and all 
plante throughout all t imo and space should be rdated 
to ench other ill group Huoordiunte to grollP, in the 
manllCr which \\'0 everywhere bchold-uamdy, ynn· 
eti('J8 of the 8IlIDe specics most clOl:lCly relate<t together, 
speciell of the same gcnllB lellll closely ImJ 1llwqually 
relnted together, forming sections and sub-genora, spe
cied of distillct genem mucll lOIN cloecly related, antI 
genera related in different degret'@, forming sub-rami· 

© '-~Dlete W 
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Ik"" famili('ll, onl,,1"I, sub-elllS'!C1l, lind cinSlJ('!!. Tho 
Il(:'f('ral 8Ilbordinate groUpli in auy e1nB8 cannot be 
ranked in a Bingle filc, but seem mUlcr to be clustcred 
round points, and these round othcr points, and 80 011 

in almost endless cycles. 011 the ';CII' that cnell spe
eiCII hns beell independently created, I enn see no 
eXl'lnnntiml of this grent fact in the classifi('ntion of nil 
orp:anic llCings; bnt, to the best of my judgment, it is 
e:lplaiul'd through inheritance lind the coillplex action 
(If naluI111 ""k'<1inn, cnta.iling extinction and di,-crgence 
(I( ('haf'B<1(>r, 88 we have M. .... n iUu.;.trnt.:d in die diab"rtlm. 

TIlt' aftiuititlll of all the beings of the lIUlle dnB8 lun'e 
tIOInt'uw.OOI.>n repn.'M'niod by II grt'at tree. I belic\"{' 
tru. lliwill' lar~e1y speaks the tnlth. The groan and 
Lnlldiul{ twigs may repn.: ... ·nt e:r1!ting 81)(>Cics; nud those 
prodn,·to.l during each fonncr ycnr lIlay represent tho 
JouJ: fl.UCfi..uou of utiuct species. At ench lK!riod of 
growth nil the growing t"-igs IlfWO tried to branch Ollt 
un ali ~i(h·~, nnd to overtop omi kill the surrounding 
twig!! and bmnchC!l, ill the same manner Q.lI sl)(>Cioe and 
~rolll'" of ~llOCie9 havo trird to oYcnnnstcr other IIpecics 
in ,III' groat boule for life. The limbe dh-ide<l into 
b"ll.'8t branch('!\, and these into I($.<er alllllc~,;(>r branches, 
Wt'm till"IIl.. ... ·lv('8 once, when the tree WII8 small, Luddiug 
twigs; awl this conn('xion of the fonner and p1'C8Cnt 
LII<L! by ramifying branches may well reprc,:ent the 
dUlllilicatioD of nil extinct and Ih-ing @]>ocirtl in groups 
~nJ.,urdinate to ~ups. Of the IIlnuy twigs which f1ou
ri~h\ .. 1 'IIhcn t1H' '"'<l Willi a mert' bu,h, ouly tll"O or 
tlln"", nuw grown into great bralleh~'~, yd Sllrvivo and 
ocm nil tin' olhl'r branches; 80 with tho BllIX'i('S which 
lin...! (luring l(>ng-llUSt geological p':riod~ \"ery fow 1l0W 
lIu\'I ' Ih-ing aad modified deseendnnti. From the first 
gnl'llth or tht' tte(', llIally a limb ant! branch hili! decayed 
auo\ drol'l"'!i on' ; and the..e 10..1 branches of mnous 

03 
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siZ(>f; may represent th(8l wllolc orders, families. amI 
gt'IICra. which have now no !il'iug f'l'llrceentalil'e>, alld 
which arc known to us only from hoxing been found ill 
a fOl>Sil 8Ult(', As we hero and tiu,ro sec a thin strog. 
gling hmn('h springing from a fork 1011' dowll ill a tree, 
and whicll by sowe chanco hna beell ((lI'Olired and is 
still IIlive on its sUOlmit, 80 we occa~ionally see 111\ 
nuimnllikc the OrnitlLOrhYllchus or U!j)idosiren, which 
in BOrne small degree connects by its affinitics tII'o large 
bronchce of life, and which has apparently been sa.ed 
from ratal competition by haring inhabited" protected 
iltation. As buds gim ri.se by gTOlI1.h to fresh buds, and 
thCF«', if vigorous, branch out and O\'Cri0ll on all sides 
mnny 1\ feebler bronch, I!O by gencmtion I belic'I'"c it 
11118 been with tl10 great Tree of Life, which fills with 
its dead amI Lroken brnut:'1l{'S the cn1St of the earth, 
nnel ('OW'l'II tho surface with ita oyer bmuching and 
beautiful mlllificatiou9. 
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CHAPTER V, 

Etrl'Ctl of ext('rnal cnnditiollB _ U.e nnd di~"ij(', t<lmloinoo with 
natuml ",l(dinn; organ, of flight nnd of .. i.ion _ Aoclimati_ 
twa - ('lorn htion of gro .... th - Com!lC'II>1atioti a,~ {'()Ollomy of 
potrIL-t'"IBo(:Om,latw.~Mu!lil'l,·,ru,lill"utal)·,,,"dlo,,"ly 
OI);lUIl..a atrudu ...... riahl.,........!'1oI"tiI tk,·t!'I-.:d ilL au uUlIl'nal 
...... 1Ie!" art hlgbly nriablc: '"I*ific ch ..... ",'"" IIlOft' .... ri .. bkl 
tbaa ,..--,..;,..: _,buy lPIual "baraden vari.\,\e_ !'l'ocie. of 
Ihe_~a. .. aryinloD ..... w,oo.lIlanner_I:" .. cn;i<llllw 
Iouc-IuIt chancten-:mm'Ury. 

I DAYE I.itherto I'Omt'timeg spoken lUI if tl)o Tariatiol\S 

-110 cummon 8ud multifonll in organi(· beings under 
domOtlli''lI.liun, aud in a lesser drg-retJ in IhOlW in n atate 
(.f naluro-hati been duo to cham·e. This, of course, is 
a wholly iut'Orrect eltl)res.~ion, but it S('r\'es to aekuow
It~l"''\ll,lnillly our ignoranoo of the caliS(' or each }larti
(·uw ,·nrintiOIl. 1'ome authors lIl'lie"o it to be lIS mucb 
the fuudinll of tbe reproducti\'o sYl:tem to produce 
il1<.li\·i,lu&.1 differen~ or \'cry slight deviatiOllii or slruc
tUf(', 8>1 to make the ebild like its parellts. Dut the 
)Quch ~-n'll.t.·r "sriability, aa wdl nil tho greater rre
qucl1I'y of m"n.4.roe<iti .. ;;, un,kr dnmc~lil'(ltion or cuiti
'·&.titlll, tJum Un,ler uuture, leads me to bdit'\'e toot 
deviatiuns uf trtntcture IU"C in SUJn(.l "a)" due to the 
nature uf the "nnt.iitions of life, to Wllich the parents 
and tllt'ir )Qore remote snc(',.tOI"$ lu\\'o lx't'll exposed. 
tlnriuJ( I('\'('ral g-t·lll'ration!!. J htlH' n'!lIark('f\ ill tll(' 
flrMt d18),tt'r-IJUt A long eAtllloj!lIt' (,f f!l<"l.~ which cnullot 
100 h'"-'I--I\'<:u\1'(llll,1 he n('('('''''''lty to "',,)wthe tmth of 
th .. n.·IUurk--tlw.t til,· r<:J,rodllcliH' ~~'stl'm I,. eminently 
1IU$O'I,tihlc to changes in the oouditioJUI of life; and to 
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this systcm being functionally (ii..;turb<:'d in tllC I~rent.., 
1 chiefly attributc tho mryiug or plfi!.tic condition of 
the olT"'priug, The malo and femalc g{"~ual elemcnts 
IK.'em to be aifL't'te<1 before tllat union takes place whieh 
is to fonu a 11(:11' being, ] II the Cill>C of "sporting" 
plants, tho Lu(~ whil'il in ita carli('!1\. condition does lIot 
alllJan:lltly differ Cbl>CutiaUy from an onllc, is alone 
affl'Cted, J3ut why, OCU1.1:;6 the rcproducti,-e systcm is 
dialurbet:~ thid or that part should mry mol'(' or less, we 
are profoundly ignorant. Nc,-crthcless. we caD here 
and there dillily catch a faint nly of light, and 11'0 
may feel suro that there must be some cause for each 
do,-iation of stnlcturc, howc"er slighl 

liow much direct ('lTeet diffcr(:uce of climate, food, 
&1'" produces on any being is extremcly doubtful, My 
iwpree.Jon is, that tho effect is e~trelUcly small ill tlw 
Cil80 of animals, hut perhaps mtbcr Illore in that of 
plants, We limy, at ICll8t, safcly coll(lludo that such 
infiucn(.'CIl cannot hnvo produced tho many striking 
and cumplex oo-adullUttiollH of .structure between one 
organic being and another, "hich we sec e,-erywllero 
throughout unture, Somo littlo influence may be attri
Luted to climate, food, &c,: tims, E. Forbes speaks 
confidUltly dlat shclla at their lIOuthern limit, alld when 
lil-iug in sballow water, are moro brightJy coloured thall 
those of tJlO same IlpociCil further north or from ~,'Teater 
depths. Gould belicveII that hinlil or the IIlUIlC speciO!l 
are more brightly coloured under a c1cnr ntm~phere. 
than IIhen li,'ing on islands or ncar the coaat. So with 
iniil'Cts, Wollaston is oom'incro that residenc~ ncnr the 
sea affecta their colours. Moquin-'IandOli gives a list 
of llianta \\-h..ich when growing Ilcar the 8eft-8hore ha,-e 
their lcaves ill aowo dcgrco flcshy, tllough not ehewhcre 
flO!'hy, Se,-cral oth(>r m(:h C83C8 could bo gil-en, 

The fnet of nlrictia of olle species, when they ronge 
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into tllO %001' of habitation of other 81W!ci~, often 
3(.'fluiriog in a ,·cry slight degree somo of the characters 
of surb species, Q('COrds \lith our "iew thnt species of 
all kinds are only well-mnrked and permanent mrietil'S. 
ThUd the sped08 of shells whieh (lrc oonfluod to tropical 
and ~hallow ReM nrc generally briglltcl'-COlourod than 
tilO!!e oonfilw(1 to cold and de('per 1Was. Tho birds 
which IU'~' ('vnUned to oontinellta are, ncoording to lICr, 
Gould. brightcr~loured thall thOllO of i,Jnuds. Tile 
illle('wpe('iut ('(lI\fincd to sea-coru;t.i, iI8 eW!t'Y collector 
knowll, arc olk·u b~ or lurid. Plauts which !i,-e 
ul'lush-dyon the !!.-'a+-ido are ,"ery apt 10 ba,·o He;ohy 
I •• ,", Ifo who belieH'$ ill tho crealioo of ee.ch slle
('tow, .ilI ha'e to llUy that this shell, for instance, was 
1'n'at1'<1 with bright colours for a wurm sea; but thut 
tbi.& other "lIbdl IJecnmc bright-colou"-,() by \'ariation 
"h"11 it raugcd into wnrmer or shallower watcn!. 

Whell a nUlation is of ihe sligbest usc to a being, 
we caullot tel l how much of it to auribute to tllO accu
mulativo n.ction of natural selection, and how much to 
Ilttl <."OlHlitions (If life. TIlIl_'!, it is wclJ known to fur
rWn IIlat animals of the Barno speciCfl lia\'o thicker and 
loetk'r for the more 1!Il\'ere tho climate iB oncler which 
tli('" lunc lin,.I; but who mil tell how murh of th~ 
cliff~J'('Il!~ Inay be due to tho w8mlC~t-('IRlI indiyiduals 
JIft\'ing ht~·o fll\'oured aud p~"'"f'\'tld during mallY 
gt'1l'rMti"lI" an.1 bow much 10 tho di"->et action of 
th" llenn' climate? for it lI,mld (lJlIX'ar thnt dimate 
h&ll IIVm., din.'t.'t ftl"tion on the hair of our domestic 
qua<lruJlE.'1"'-

IlIIItanC't" <."001(1 be given of tho .".(Un(l \'fIriely being 
I'I'IMlu('('(i 1I1I.1,·r t'lmditiolls of life IU dillen.'nt as can 
IIdll .. ~ ('C'n( .... i\"t~i; and, 011 the oiJH'r hand, of diffcrent 
,"arieli,'!! Lcin,.:: I)roduced from tho Ilt\mo ~peo('iP!l mlder 
Iii., !!alii" l'l.mditioll$.. Sucli facts show how indire<!tly 
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tlle conditions of lire act. Agnin, iunl1mcroblo instances 
arc kIlO"'1 to cYcry naturali;;t of sj)f'CiCll keeping truc, 
or not varying at al l, although living under the most 
OlllXll!.ito climate!. Such coll8idcrntiolls lUI Ihc~ inclino 
mo 10 lay vNy little weight on tho direct action of the 
conditions of life. Indirectly, lUI airMdr rcmnrkcd, 
they IICCm to play an important part in nffoetillg the 
.... ,productil·c ryirtem, and in thus inducing Vluiability; 
and naluralseloetioa will thell8(X'umulato all profitable 
variation!', however slight, lmtil tiley ~me plainly 
dl'I'eloped and appreciable by us. 

Ejfecu (If U. and Dinurt.-From tIle facts alluded to 
in the fil"!!t chapter, I think thero can be little doubt 
that IISC in our domestic alliulals Irtr<'ngthens and en. 
Iargt'l!' ccrtnin llarts, and disusc diminishes them; and 
Ihnt lIuch modifications nrc inlu:·ritcd. tTn(\er free 
lIatllr<', we can havo 110 stllndard of eom]Jarison, by 
which 10 judge of tho effects of long-rontiuued u.se or 
di.iuse, for we know not tho parent·forms j bnt many 
animals hM'c structures which Cllil be explaiue<i by the 
eff0C18 of disll .. .;(>. As Profes;or Oll'(,n hl18 TCmarked, there 
is 110 great"r anomaly in nature than a bird that ('annot 
flr; yet thero arc /lel'eral ill this stalc. The logger
helllll .. 1 duck of South America can only flap along the 
surnl('O of the water, and hIlS its wings in ol'arly the 
SllIlle condition as the dom('i<tie AylCf!unry duck .• o\s the 
larger r:,rrQlul(l-fced.ing birds seldom take flight eX('cpt to 
e!;Cupc dnnger, I be1ic\-c that the ncarly wing!r8ll rondi. 
tion of w\'eral birds, which IIOW inhabit or have lately 
inhabit('(l 8QI'cnll oceanic isla!l(ls, tenanted by 110 beast 
of prey, 111U1 been causcd by disUBC. ~'he mtril'h indeed 
inhabits continents and is exposed. to danger from which 
it CRllllot escape by flight, but by kicking it ('an defend 
it.;c>lf from enemies, lUI well as any of the smaller 
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qURilnlpeds. We may imn¢nc that the carly progenitor 
of tho O!ltrich ha(t habits like tliOilO of a bustard, and 
that lUI natuml selection increased in lIu('Ce"!'ive genera
tiolls t1uJ ~izc and weight of its body. its logs were used 
mol'(l, ami its wings less, until they became incapable 
of flight. 

J\irLy hAS remarked (and I 11RVO observed tho same 
fact) t1mt Ole anterior tarsi, or {('ct, of many malo dung
rl~lin~ beetl<!!1 are vcry O(!('II broken olT j he examined 
8('W'lltccn ~1)C('ill1f>ns in his own collection, aud not Que 
had ('oHm a relic left. In tho Ouite!! nr'ellea the tarsi 
are 80 haLitually )0.;1, that the in~t 11M been described 
as lIot haloing them. In IIOme other genera they are pre
Bellt, but in a rudimentary condition. In tho Aku('hus 
or lW'rcd beetle of tllC E"gnltill.ns, they aro totallr defi
eient. There is not sufficient o\-idcnce to In/luoo me 
to bl'lic\"o that mlltilntions firo Ol'cr inhcrited; IUI(I I 
/lhould plX'fcr cxplaining the cntire nlllMmce of tho nnte
rior tnrsi in Atcuchus, find their rutiimcntnry (,()llditiOll 
in !;OIIlO otJler gcnern, by the long-oonliuued effects of 
dj,.-uOf' in their progenitors; for nil the tllm nTO o.Im06t 
fllw4r8 Io,;t in mflny dung-fIX..-ling beetles, they Illllilt 

00 I<tolt (,fl rl" in life, and therefure {'niwot 00 muclJ used 
by i1w,",o in~Lq. 

In /'Il!lW Ctu<I~ we might hv"ily Imt d')Wll to di"llSe 
m.~lifi"utiun!l of ~tm('turt' whi,'h nre whnlly, (lr mninlr, 
dUH t" natural ",·ICf'ti'm. )rr. 'r()IIt\.~toll ha.q di"{'oH·ll.'tl 
tht· n'lilllrkal,lo flif't Ihnt 200 lWdl.·,., (mt of the 5.)0 
~11t'('i,'>I inIUlI,itiuj.( Untll-im, IU"(' 9<) f(lT (!<·Ih·jt·nl ill wings 
that tllf-), ('annut jly; and thnt of til(' twentY-lIino 
{'nd,'mi(' ~{'Jlt'm, no l{'t<.~ thun t"(·nty-Ihn ... • g"('ll1'm havc 
nil tlu·ir "11t..-it.·!! ill this ('()Ilditioll! 8"\"(,1'1.11 f(l('llO, nnmely, 
that h('('tit>/! in m!ln~' l)IIm (If tile world o.re fl'('(jllClltly 
Mown to IIt'I\. and pcrkh; that tho h\~·t1{~ ill )[ad(oira, 
as ol»t:'n-t-d by )Ir. Wollaston, lie mut.'h collt.'caled, 

______ ,~~ :w)rl f -
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until the wind lullil and tho sun shincs; that the pro
portion of wingle:;a beetlCB iii larger 011 the cXI>06ed 
DCIl('rtss thall in Madeira iudf; and C:tIpCCinlly the 
cxtmonlinary fact., 110 strongly ill",i.;t('d on by )[ ... WoI· 
luston, of tllo ninl()6t entire ab$ence of certain Luge 
f:,'TOUPd of be<>t1es, elsewhere (!xcMin'iy llumerous, and 
which grollp·s have habit'! of lifo nlmOoit nocl'8.'litatillg 
froqu('nt /light j-theae se\'cmll'()n~idcmtioIUI have made 
lIltl beliel"o thllt tho willgl~ oontlilion ot so DlallY 
Aladciru I>cctles is mainly due to tho action of natural 
~Iection, but combined probably with diBuse. For 
during thon9ftnds of 8U(.·C.~.'.h·e gcncmtioll& Cfl.Ch indio 
\"idll&1 beetle which flew least, either from its wings 
luwing been oyer 80 little lew perfectly del-eloped or 
from indolent habit, will Imyo had tho beiJt chalice of 
slIrviring from not being blown out to 800 j and, 011 tl\o 
other hand, those beetles whii'll m08t readily took to 
flight wuuld oftenest IU1\'e been I"lown to &<a and thus 
llO\"e Ix-en dcstroyoo. 

The in-'>OCUl in ~[ndeim. Wlliclt are not ground-feeders, 
nnf\ IIhich, as the flower-fL'eding oolcolltcm Rud lepidop
tero, 1ll113t habitually use th('ir wings to gllin their subsist
ence, IltH'e, Il.8 Mr, Wollastou lIuS"peetl, their wings not 
nt nil f'('(lucro, but e,'en enlargC(l 'l'his is quite com
patible with the action of naluml flClection, ]o'or when 
a new insect first arrinx\ on the island, the tendency 
of natuml &election to enlarge or to roJuoo the wings, 
would depend on whether R greater number of indivi_ 
duals were 8fWOO by slIcccsafully Lflttl ing witb tho winds, 
or by giving UI) tho attempt and rarely or never flying. 
As with Inflrinen! shipwrecked lIear n coost, it would 
hn,'o Jx..en better for tho good slIimmel'il if they had 
been able to IIwim IItill further, whercns it would lla'-e 
lx!rn belter for the btu! Bwimmel'll if they had not been 
nblo to liwim at all and had sturk to tlle wreck 
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The eyes of moles and or solDe burrowing rodents nro 
rudimentary in size, and in some Cfl.S()8 O.l'C quite COl-ere<! 
lip by skin and fUf, This state of tbe eyes is probably 
due to gradual rcdllction from disuse, but aidtX! perhaps 
loy natural selection. In South America, a burrowing 
"~I"nt, III., tUOO-lllco, or Ctenomys, is e,"en more subter
razwal\ in its habits than the mole; and 1 was assured 
1'1 .. ~paniard, lrllo had often caught them, that they 
~'re fn."qui'ntIy blind; 0110 which I kept alil"o Wail cer
tainly in this oouditiun, the cause, as "I)pearcd on dis
--UOIl, haling k'Cli inflammation of tho nictitating 
Dlembr-arltl. .\8 fre.}ul·nt inflammation of the ey{'j must 
be injuriowJ to any animal, and ail eyes fire certainly 
DOt ~BII8ble to ani1llll.1& with subtorran('an habiu. 
.. rOOuM.iou in tbl·ir NUl "itll the adhesion of tIlO eye
lidII aod growth of fur o\'er tJlem, might in iiUch case be 
an aoh"a..Ltage; and if 110, natuml selection would con
IIWltJy ai.1 the effects of d~u.se. 

It ill wt'li kllo"'nthatscn~ralallimals, belonging to tlw 
ruOlit dill'ereut classes, which inhabit the caves of Styria 
and vf Kentueky, are blind In somo of tho crabe the 
(utA-4aJk (OJ' the eyo remains, tllollgh tho eye is gone j 
the ~tantl (or tbe Idet!lOOj>o is there, though tile tde:scope 
with its g~ ha:! been 1000t, As it is difficult to ima
¢.no thal eyE's, though u.seICllB, could be ill (lny way 
injurioua to all.ima18 li\-iug in darkness, 1 aUribute their 
I ... II'holly to di",~ In Ono of tllo blind animals, 
bIUlWI~". the CAve-rat. the ('yes arc of immense size; and 
]~(..-or t'iIIiman thought that it regninro, after Ih"ing 
1IU1U6 day, in 100 light, .,m(l blight power of ,"ision. I n 
tlw same manDer AI:! in llatl .. ·irn, the \I ille'"B of IIOme of 
the iftlk'<'u have btlt-u tlnlulb'\."~ and the \\ings of others 
have bo.'(:D redut't"l.l by oatural scleetion flit10d by usc 
"'lid di..:mllC, 110 in the case o( the cllve-rat IInlurnl selec· 
lion fiC(!ms to ha\'e struggled \lilh thel06S of liglit and 
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to II/we increased the size of tho eyes; whereas with 
all the other inhabitants of the ca,'~ disuse by itBelf 
seems to hal'£, done its work. 

J t is difficult to imagine conditions of life more similar 
than dC<'p limestone ca,'erns under a nearly similar 
climate; 80 tJlut on the common vio\\' of tIle blind ani
mnls IHwing been separately created for tIle American 
and Europenn caverns. c101i0 similarity in their organisa. 
tion and affinities might lltl\·o been expoctro; but, as 
SchiOdte and othera ha\'e remarked, this is not the case, 
and tho cave-insects of the two colltillcntll are not more 
closely allied than might ha'l'e been IUltieipated from the 
general resemblance of the other inhabitanta of Korth 
America and Europe, On my 'l'jcw we must suppose 
that American auimals. hSl'ing ordinary powera of 
\'ision,81owly migrated by snCCCf<Si\'c gcnemtions from 
the outer world into tile deeper and deeper 1'CC('SSeS of 
the 'I\('ntucky caves, as did European animals into tho 
caWlB of Europe, W 0 haw' 8Omo cI'idencc of this gra_ 
dation of habit; for, as Schiodto remarks, "animah 
not ('lr remote from ordinary formll, pr<>pare tllO transi
tion from light to dar1.'"l\C&I. Next foll01ll' tiiOlKl that are 
constnl('led for twilight; and, last of all, those destined 
for lotal darkness." B,' the limo that an animal llad 
r<>aeh<'d, after Ilumherl~ gellemtiolls, the df'('p«rt. re
C('<;>-M, di$u&e will on this view hnl'e more or less per
fectly obliterated its eyes, and natllml 8dection will 
orten havc effected other cllangce, such as II.Il increase 
in the length of the anlcnnre or paljli, as a compensa
tion for blindncss, Notwith:stnnding Buch modifications, 
w(, might expect still to see ill tho cayc-animals of 
Am('riea, affinities to tho other inhabitants of tl18t ('(In
tinenl, and in those of Europe, to tho inhabitants of 
t110 European ('(Intinent. And this is the ('nae with 
BOme of tho American ctl.'I'(l-lInimals, liS I hear from 
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Prote~iOr Dilnn; and somo of tho European C8~(,
insects are yery d06Cly allied to thOllC ot the lIurroWld· 
ing country. It would be most difficult to give any 
rational explanation of the affinities of tho blind C8ye
anilllnis to tho other inhabitants of tho two continents 
on tho ordinary view of their independent creation. 
That I!<'vcml of tbe inhabitallts of tho ctlVes of tJ10 
OM an41 SC'w Worlds should be cloecly related, we 
mij.:-l.t !>l:I"..t from till' well-known reiatiollsllip of mQo;t 
of th.·if otl\lr l,rodlldiuus. l~ar fr(lIli f("'ling any sur
prUo, dlllot ""ill" of the C8H'-aniulIli.s should be "ery 
allomal"u>l, M .\f!I\ ~iz hIlS rt·rullrkt...:l in rel:,''8ni to the 
Min.) Ii.h, th.) .\ruLlrol",L~ and as is the ('a.!<' with the 
L1ia,ll'n.t.-us with rcfcrcoc(' to tho fCI,tiil-$ of ]~lU'OI)(!, 
J am ul1ly InrpAA.J that more wn'CkiJ of ll11ci('nt life 
rune n"t iJct'll I,re",'n-ed, owing to the less sc'ere eOln
petition to which the inhabitants of the6() dark abodes 
wil/provably have been exposc<L 

A,.dillllllilalwno-llabit is Iler('(litnry wilh Illants, as 
in till' period of flowering. in the amOlint of rain rcqni. 
"it<o f"r 1ICt-ds to germinate, in tbe tilllo of sll,('P, &co, 
an,\ thi~ !t'4d" mc to say a few words 011 acdiwatisa
lion. .\15 it lS el:trcmeiy colllmon for sp<'(:iCfl of the 
1181114' ~ nlli to inhabit \"lory hot and w'ry cold countries, 
flU'\ u.~ I belien~ that all thc sI)(!('i<'S of the 1IIJ.1Il0 !;ClIO:! 

lune t14~'t ntlpd from a sing!.., 1I111'1.'11t, if this ,-il'w be 
cum~·t. Iw<'iimlltisation mll:;t be rendily {·m-ctcd during 
!ung-('<'nlinu.-d d,·""'ent. It is notorious thllt each 
IpN_oi,">! is 1lfi.I.)lt.od to the dimato of iid Oll"n llOllle: 
8f"-~oi"11 frum 110 nrdic or ('ycn from n It-mJX'ratc region 
cnullot endure a trollieal eJimaw, or C'Om-('l"tiCly. ~ 
1I"'"nin, mau)" su("('u!"ut plauts cannot (,Ildufo II damp 
dimnh'. Bnt the degree of adllptation of sl)(!('iell to 
tho climates under whieh thcy li\Oc i~ ofteo orcrmted. 
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We may infer tllis from onr frequent inability to pre
dict whether or uot an imported plant will endnre our 
climate, and from the number of plauts and animals 
brought from wanner countries which here enjoy good 
health. We have reason to bclie\-c tllat species in a 
state of Ilature are limitod in their rouges by the COID

petition of other organic beings quito as much as, or 
more than, by adaptation to particular climates. But 
whether or not the adaptation be generolly \-ery close, we 
have evidence, in the case of some few plnnts, of their 
becoming, to a certain extent, natumlly habituated to 
different tempcrntllr'eilt or becoming acclimatised: thus 
the pines and rhododendrons. rniscd from seed. collceted 
by Dr. Hooker from uoos growing at different heights 
on the Himalaya, were found in this country to posaesiI 

different constitutional powers of resisting cold. Mr_ 
~rhwn.itos infonns me that he has obscrvoo similar fnets 
in Ckylon, and analogous observations have boen made 
by Mr. n. C. Watson on European spceies of lliants 
brought from the Azores to England. In regard to 
animals, severol anthentic eases conld be given of 
species witllill historienl times having largely extended 
their range from warmer to cooler latitudes, ami con
versely; but we do not positively know that thcsc ani
mals were strietly adapted to their native climate, but 
in all ordinary cases we assume such to be the CM6; 
nor do we kllOW that they have subsequently become 
acclimatised to their now homos. 

As 1 belim·o dillt our domestic aoimals were origin
ally chosen by unciviliscd man because thoy wcre use
ful and bred readily under confinement, lind not bocau:;c 
they were subsequeutly found capable of far-cxtended 
"transportation, I think t116 common and extraordinary 
capacity in our domestic animals of not only withsrond· 
illg the most different climates but of being: perfectly 
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f,·rtilo (a far sew'rer test) under them. nlay be used lUI 
an .~um('nl tlllit a large proportion of other animllls, 
now ill a state of nllture, could easily be brought to bear 
wid(·ly difTl'l'f'nt climates. "'e must not, however, push 
th(> fUl'('going argument too far, 011 account of the pro
ooble orihrin of !IOmo of our domestic animals from seve
ral willi stocks: the blood, for instance, of a tropical 
IInrI ar<'tic wolf or .... ild dog may perhaps be mingled in 
our dom('Stic breeds. The rat lind mOU80 cannot be 
ronllidrred 88 doml"!'f.;'" animals, but they lIa\'o been 
trllll3pon.'t1 lIy lORn to many parts of the world, lind 
now IAIl,'O a far wid.-r ran~ thnn any other rodent, 
li\'ing free unller the oold climate of Faroe in the 
north an,1 of the }~alklnnds in tho IIOlIth, and on many 
i..]anrlg in the torrid zooes. Hene<> I Am inelinro to look 
at adllptation to ally !<po<"inl climate as a quality readily 
graftNI ou nn innate wide flexibility of consti tution, 
1\'hirh i~ ('ommon to most animal~. On this "iew, the 
caparity of enduring tho m06t difTt:'rent climates by mall 
him",·lf and by his domestic animal!!, Dud silch filets as 
that fnnnrr SJ)(l('i<'fl of the elephant and rliin()C(!1'OII were 
eapsltlc of enduring 8 glacial climate, whcroos tho Jj\-_ 

i~ "IOI:'('i"" aro no .... all trol)ical or sub-tropical in their 
ha"itll, ought not to be looked at 88 anomalies, but 
m .. rt>ly .. emmlll(lS of a very common flexiLility of con
lltitution, brought, unrl ..... Pf'<'llliar circumstance&, into 
play. 

H ..... mnrh or th£' a('f'limatisntion of "JX'<'if'l! to any 
peculiar "Iimatt' ill due to mere habit, anrl how much to 
the natural IIk'I{'("tioll oC ,.."rieti{'ij iuwing difTt'rent innate 
rowrtitntiollll, and how murh to both m<:'anl'l combinoo, is 
a T('ry uJ...un:. qnl"l<tion. That habitoT clu<tom hM l!Ome 
inftut'n('(' I mUt<t belieYt', both from aoology, and from 
th.~ inC't'Mant 8(h-i('(' p:h'eu in agricilitural worklJ, eVCn 
in the tmcj"nt Eucyclopredias of China, to be '-ery call-
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tious in tmnsposing animals from one district to an· 
other; for it is not likely that lIIan should lla\'e Bue· 
ceW.ed in selecting so many breffis and sub-breeds with 
constitutions specially fitted for tlleir own districts: the 
result mu~t, I think, be duo to llabit. On the other 
hand, lean sco no reason to donbt that naturnl selection 
"till continually tend to preserve those individuals which 
are born witll constitutiollS best adapted to their native 
conntries. In treatises on Dlany kin(ls of culti"ated 
plants, certain yo.rietics lire said to withstand certain 
climates better tho.n others: this is "ery strikingly 
shown in works on fmit trees 1mblished in the l;nitccl 
States, in which certain varieties are habitually recom· 
meuded for the northern, and others for tho southern 
States; and as most of these yarieties are of recent 
origin, they cannot owe their collBlitutionai differences 
to habit. Tho caso of tJle Jerusalem artichoke, which 
is never propa.","'ilted by seed, aud of wllich couseqU(!utir 
now vari(!ties hllye not been produced, has CYl!n been 

ndwl.Ilced-for it is now I\S tender lIS eyer it was-(lS 
proving that lIedimatisotion cannot be effected! The 
case, also, of the kidney·beall has been often cited for a 
similar purpose, and with lIIuch grellter wcight; but 
until some one will sow, duriug 0. BOOre of geuemtiollS, 
his ki(blCy·beuIlS so curly thut a Yl!ry lurgo IJroportion 
are destroyed by frost, und then collect SI*<i from the 
few suryh'ors, with care to prevent accidental crosses, 
(Iud then again get seed from these seedlings, with the 
same precautions, the ro:perililent canllot be suid to 
lltl.ye been even tried. Nor let it be sllPI)()SCd that no 
differences in the constitution of seedling kidllcy.beans 
e\'er appear, for all uccount has been published how 
nmch more hardy some Sl*<ilings o.ppenroo to be tlmn 
others. 

On the whole, I think we IUay coll.dude that ho.hit, 
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ll"'~. and cli.suse, IUl\'e, in !!Omo Cfb(';I!., I)layed 0. consider
alA., part in tbo modification of tho collstitution, nnd 
of Ib(' ~tructurc of 'l'nrioU3 organs; but thnt the effects 
of U~ IIml disU3e Iln,·o oftcn beeu Inrgdy combined 
with, lind 80mDtUnes o\'ermnstered by tho nntllml sclec
tiunofinnatomriations. 

Cum:l'ltiun of Growth.-I n\(!an by this cxpressiou 
tlmt t1w \lholo organisation is so tied together during its 
f!l"O\l1h and dO\'olol)llll'nt, that wh(·n slight yarintiollil in 
an~' one part OC('nr, nnd are ucclllllulaled through natural 
t;d.~·liun, (tlh!.'r ports ~me modified. 'I'his is IL yer)' 
irup"rtunt Hubjcct, mo;;t imperfectly understood. The 
mo.;t ob\-iOl13 ('Q8O is, that modifieatiollil 8C('wnuIated 
80Idy for til" good of the young or lan'n, will, it lIlay 
IIIlfdy 00 coneluded, affeet tho stnlcturc of tho adult; 
ill the &lmo lnnlllJer 11.8 any llillicollformation affecting 
th" t·arly embryo, seriously affects the whole orgauisa_ 
tion of the adult. Tho 1Ie\'cml parts of 010 body which 
arc Iwmolof;(lllil, and which, at an early embryonic period, 
are nlilw. SI't'lIl liable 10 '-ary in an alliocl manner: wo 
_ tilii! in tho right and lert si(iNI of tllO body yarring 
in OIC \;lime mllnuer; in tho front and hind legs. and 
e,'en in tho jllws and limbs. '-llrying together, for tho 
10lli't'r jaw ill bdie\'ed to be homulogous with the limk. 
Tik'lO 1toD~k'n('ies. I do Ilot dou1..t, may be ma.s-t.cred 
more or 10M oomJllctely by no.tuml sciloction: thllil a 
£t.Dlily of Itagt OD('(l existed with au antler only 011 
one lide; and if this had been of any great 1180 to the 
Lreed it might probably have been tCudl.'n.'<i pcnllllllcnt 
by natural .election. 

Homologous parts, as bas been remarked by 80me 
aothol'll, It'od to cohere; thi.! i.e ofk'n IlI,'Nl in monstrous 
plant.! j and nothing i.e more common than the uniou of 
Lomolvt,'UUS II01't1 ill nonua.l stru<:tur...s, as the ulliou of 
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the petab of tho corolla into a tube. liard parts wem 
to affect the form of adjoining soft }laris j it is beliewd 
by some authors that tho din~rsity in tlle sllape of the 
vehig in birds causes tho remarkable di,omity ill the 
sllape of tllcir kidneys. OUIeTS belie,o tllat tho sbape 
of the pelvis in the human motller influences by pres
sure the shape of the head of tho child. I n snakes, 
aecording to Schlegel, tliO shape of the body and tllC 
manner of awallowing detennine the position of seyeral 
of the most important ,·iscem. 

Tho nature of the bond of coITelation is .ery fre
quently quite obscure. U. Is. Geoffroy St. Hilaire has 
forcibly rcmarked, that cenain malcoufonnatious "cry 
frequently, and that otheN rarely coexist, without our 
being able to assign any reason. What can be more 
singular tilan the relation between blue eyes and dcnf
Jless in cats, and the tort(li6C-flheli OOIOUT with tbo female 
sex j tho feathered feet and skin between tho (luter t()CS 
iu pigeons, and tho presence (If more or less down on the 
young birds wlu.m first hatched, with tho future colour of 
their plumage j or, again, tho relation betwecu tho hair 
an(l tooth in tho naked Turkish dog, though here pro
bubly homologyooffiCfl into Illay? With respect to this 
latter case of oorrelation, I think it can llllluly be acci
dental, that if wo pick out tIle two orders of mammalia 
which are most abnormal in their dennal oovering, viz. 
Cetacea (whales) and Edentata (annadilloes, scaly ant
eaters, &c.), float tbose are likewise tbe most abnormal 
in theirt-eeth . 

I know of no case better adapted to show the im
portance of the laws of correlation in modifying im· 
poriant stnIctures, independently of ntil ity and, there
fore, of natural selection, than lllat of the difference 
between tho Ol1!er and inner fiowel"S in SOIl)O Compo
sitoug and Umbelliferous plants. Everyone l.."lIOWS the 

Work ,fl: ill,. rwin nli p 
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diffl'relloo in the ray and central Horeid or, for instance, 
the daisy, and this difference is oneil accomptmie<1 with 
the abortion of l){lets of the flower, But, in some Com
pCl!;itouil plullts. the seeds also differ in shape and sculp
ture; and even the ovary itself, with its accessory port8, 
differ!!, M 11M been described by Cassini. These differ
cnt'Cs have been attributed by some authors to pressure, 
lind the shape of the seeds ill the my.fiorcta ill !!Orne 
CNmpoeitro couutenllllceB tllis idea; hut, in the case of 
tho corolla of the Crnbcllifene. it is by 110 means, &.8 Dr. 
J looker infonns me, in species with tile dell8C8t head.;s 
that the illner and outer flowers m08i frequeutly differ. 
Jt might have been thonght that the development of 
tho my·petals by drawillg nourishment from ccrtaill 
other pnrta of the flower had. caused their abortion; bllt 
in !!Ollie Compositro there is a difference in the seeds of 
the OUler fllId inner floreta without filly difference in tho 
eomlln, POIl/jibly, these several differences may be con-
1I(-,.,-'t(.o(1 with SOIllO difference in tho flow of nutriment 
towards the cclltrnl lind external flowers: we know, 
lit least. tllat in il'l'egulnr flowers, tI)(:~ noorest to 
tll(' lUis are oftenest subject to peloria, and become 
rt'~ular, 1 may add, as au instanoo of this, !lnd of n 
... trikingca..e of correlation. that! hnl'O recently oLeen"etl 
in sumo gnrucn pelargoniums, that the ccntrol flower of 
til{' trUN! often 10000s the patches of darker colonr ill the 
two upper pctal~; aud that when thia occurs, the adlle
l\'ut nC<'tary is quite aborted; Wh('ll the colour i~ absent 
fn)!n only 0111.' of the two upjX'r petals, the ncctary is 
ouly much I<horteneo:l. 

With n'~I)L'Ct to the differenoo ill tho eorolln of tho 
('('Iltnll and t'xtcrior f10101'1'S of n ill'ad or ultltJel, I do 
ll(Jt ft.'Ci fit all sure that C, C. $I)I'('u::;-eI'8 idea that the 
my.llol\:ta 8Crn~ to nttmct in,;C(·t~, Wh090 agency is 
highly Il(hll.n1a.,"'OOllS in tho fertilisation of IJlnnLs of 

II 
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these two orders, ill 80 fnr.fetchro, as it Illny nt first 
npp<>nr: and if it be a(h-nntageous, Ilatural seleetioll 
Illay have como into piny_ liut in regard to tho difler
(-n("{'H both iu the inknml and cxtcmal ~tmcturc of the 
ij('(!(l.., which are not ruwnys oorr(>iatro "-ilb any differ· 
ellces in tho flowers, it II('ClIl!I imJlOISIIiblo that they CUll 

be in filly wayath-anlagoous to the Jllant: yet ill the 
Umbclliferro these dilTl'n-nces are of such al1l>llf(!nt im
portanco-tho I!OOds being in some e~ IWOOrding to 
]"lllllCh,orthospermOlls in tho exterior flowers Imd c<o

lOil]lcrmollii in tho ceutml f1owcrs,-t1mt tho elder Do 
Candolle founded hig runin divisions of the order on 
analogous differences. Hence we 800 that modifica
tions of structure, viewed by systematists as of high 
,-nlue. may be wholly duo to unknown laws of correlated 
growth, aud without being, 8.!! far 8.!! wo can see, of the 
sliglltcst sen-ico to the species, 

W 0 may oftell fnlsely attributo to correlation of gro'\1h, 
stnlctures wllieh aTC COUlmon to wholo groullS ofspeeies, 
and which in truth ArO simply duo to illhcriumee; 
for an ancient IJI'Ob'Hlitor llIay 111"'0 acquired through 
natural 8cieclion !;OIIlO ono modification in s1rnctnre, 
and. after thousands of gencrations, 8Omo other and in
depcndent modification; nud these two Illodification~ 

llll.\-illg been trnllsmiUe<1 to Ii whole group of dCSCClldnllb 
with diverse habitll, would naturally be thought to be 
corrclutod in somo nCCC8Silry mauner. Re, IIl;llin, 1 do 
not doubt that fIOillO allpnront correlation!!, occurring 
throughout whole ordcrs, arc entirely due to tho manner 
alono in which naturnl !K'lection mn act. }~or in.-;tance, 
AII'II_ De Candoll£' liM remarked that willgt,<1 8(-OOS are 
Ilc\'cr found in fruiu which do lIot open: J should ex
plain the rule by tho fact lhat seeds oould not b"f'lldually 
L-ocomewingcd through nabtrl\lscloctioll. except ill fruits 
which opened; 80 that tho individual ph\llts producing 
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Ie<'<1! \\-hidl were a little better fith, .. d to be wafted 
furtil<'r, llIi;:!:ilt f.,'\'t all ruh-alltag<> O\'er thOt;C producing 
8eL~1 II'''' tiU • .J for di;'pcrsal; aud this iJI'O('C811 reuld not 
(l.,;t,<ibly gil Oil in fruit which did not opeu. 

'I'll<! dder Geoffroy and GQI;tllO Ilropoulldoo, at about 
tim ~\IIH\ p('riod, their law of compl.·ll~ation or buluucc· 
IIl{'llt of growth; or, ns Goetho exprc:;.o;cd it, "in onler 
t" "111.111,1 1m OliO sid.:, nature is fl'Cl'M to econolluse on 
thu (lth"r ~i.l<,:' I think thill hold~ tnle to a certain ex· 
knt Vo'ith our d"me""i,' productions: ifnourishmcut £low! 
to onu I'llrt ur (lI"","IlJI in ('x('O'"'''' it mrdy JioVo's. at least in 
eJ:1'8III, to all(ltil('r part; thu,; it ill difficult to gt:·t a cow 
t" ~h'u mudl milk and to (IIU"n .... 'I\\lily. Tho SlIme \'a' 

ri('tics u( the <'8MlIlge do not yield abullIlnut and Ilutri. 
tiQUII fvliage BlHla copious sUIl!,ly oCoil.ix>lIring aeOOll_ 
Wht'll tho ",~4 ill our fruil!! \leeOIllC atropllied, tim fruit 
iteelf"''8ill!lla~·lyin8izealld'lunlity. In our poultry, 
" 1"'1:;'1' tuft vf fl'nthers On tho head is g('nemlly aCCOIn' 
plluk .. l Ily " dimini ... llW comL, lind a lilrgo beard by 
.iillliuillht'ti \\lIulc~. With !;JJe(·if'~ ill a IItnw of nature 
itl'8nlilll'llh'I>I.'lIlaintainwthat tho lall iso(un.h"er:illl 
al'pli''&tio:>ll ~ hut lIlany good ob>'l'rvcno, lDQre C!'llI'Cilllly 
~lii~ J.".·lil'\"c in ita truth. I will not, howel'er, here 
gin! any inlltau('I"', for I (;00 hllrdly auy way of di.stin· 
guishing l>t·twl'{·n. the dft. ... ·L!., 011 the Ont' IUUld, of 8 part 
Leing hlrgl'ly dt'wlopcd thruu;.:h lIatural .,.:,II.'('tion /lnd 
another and adj()iniug JlIlrt u..'ing rt'<hl(,('tl by thill IIlIlIle 
fJ"OC'NI' UI' by dillUilt.., IIlld, Oil thu vthcr lmud, the a('tual 
wi&hdnawal or llutriment frum one IlIlrt owing to the 
exOOlll "r gruwtll in anoth~r /lud wljoining' INllt. 

11JU8111oct.,lI1to,thatsomeloftlwt"L'IOIJI,fl'OlIllx'lIsatioll 
which ba\O Leen adl'aucOO, 811<1 lik.·whM.' Ij()me other 
facl8, may Le merged nuder a m()1't! f,"'llI'ml principle, 
IWOOly, that natural sel«:tion ill continually tr-ying to 
6COUomi80 ill en~ry part or thtl O"b'8uimtiVIl. If under 

11 2 
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cliangOli conditions of lire a stnH,'IUn' lJ(.fure uo;eful be
COllie;! ICllII llsefnl, any diminution, IlOwe,·cr slight. in its 
dcyclopmCul, will be seized on by natuml eclectioll,. for 
it ,,·ilI profit tho indi,·idual not to IUl'·o iu uutrimeut 
wnaled in bu.ildiug Ull an nselcss stnleturt!. I eun thus 
only uudersll\Ud a ract with which I. \I'M much struck 
when c.."mmiuing cirripedes. find of wlliC'1i muny other 
inslllll<''ell could 00 given: ullmely. that when a cirripede 
is fIIl.fllSitic witllinallotheralld isthuSl)rot~tod. it 10808 
more or less completely its own eheH or ellmpaee. This 
is the case with the malo loin, and in a tnlly extraordi
nary manner with the Protoolepe.s: for tho eampnce in 
fill othercirripedes COIlijistil of the three highly-important 
ftnterior lIeb'1uents of the hefld enonnollsly do,·eloped, 
and funlished IIith great oemo'e fl\ld mU!lCles; but ill 
the parasitic Bud protected l)rotcolepas, the wholfl ante
rior part of tJlC head is rednced to tho merest rudiment 
attached to the basca of the JlrChellsilo III1(.('nlllll. Now 
the saving or a largo lind complc:K: IItrllctur(', whcn ren
ili'rcd sUI)('r/luoIl8 hy tho pamsitic hn.biU! of tho Protoo
lepM, though etTected by sIow st('~. would be a dC(!idcd 
OOmnt.tl.ge to ('9.('11 succe;;si\·e indi,-idu.o.1 of thl.' species; 
for in tlw stnl~le for lifo to which o,·cry Iminlal is ex
IKl8OO, ca('li indh·idulil Protrolcpas would ha,·(' a better 
ChIlIlC(' or snpporting itself. by I('j!.~ lIutrimellt being 
wllsted ill derelopi.lIg a stnIctUn! 1I0W beromc useless. 

Thus, lIS I belie,·e. natural selectiou will always sue
ce«1 ill the long rull in reducing and saving e,·cry part 
of the organisation, lUI soon lIS it is r('nderro supcrfluous. 
without by any melillS cllusing SOIllC othcr part to be 
11lT~ly dcvrlolJC(1 ill n corresponding dt'We<>. And, COIl
vensely, thlll ulltural selectioll IIl1ly pctfOClly well su('
ceed ill illTl:;rly de,·c1opillg auy organ. without requiring 
lUI a lI('(!('Ii.sMY colllpellSlltiou the reductioll of some ad
joiningl18rt. 
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)t 8('('lUS 10 be a rul(', as remarked hy Is. Geoffroy 
SI. I1ilni re, both in "arieties and in SIK'Ci~ that when 
nny part or organ is repeated many timCti in the struc
lure of the f!O.lllO indh-idulll (as the \-ertehrru in Imakes, 
and tho stamens in polyandrous flowers) the llltmOOr i~ 
\'flrinLto; whereas tho IlIlmber oftllo f!O.IIl0 part ororgnu, 
wl\('niL~\U·8ili l CSi:!erll\lmbers,iscolistunt. Thof!O.lllo 
author find somo botanists havo rurthf'r remarked thnt 
1l11lltiplt! parta nre also very liable to variation in strlle-
tul'('. J J\n,'~llluch 6!! this ,. vegctath'e repetition," to u.se 
Prof. Owcn's expression, seems to be n sign or 10"" organi
sation, the foregoing remark 8eC1ll8 connected with the 
"cry geneml opinion of naturalititB., that beiugs low in 
the I!<"flle of nature are more \-a:rillble than thoee which 
are hij:;'her. 1 presume that IOlnlC88 iu this case meaDs 
tll/\t tho &wemillal"t.s of the organisation have beeu but 
littlo sJlecinlilled for particular funetiolls; and aalongas 
the ijiIlUO part haa to perfom\ di,'ersified work, we cau 
perhups ~ why it 8.hould remain variable, that is, why 
nntural r;('I(I('tion should ha,'o prescrved or rejected each 
lillIe dO"intion of form le8iIcareCully tiUIII whon the I)IU'( 
Il/\!I to&en'e for one special purpotlO alono, Iii the f!O.me 
way that a knifo which has to el1t all 110m of things 
may be of almost any sbapo; whil-,>t a tool for 80me 
Ilftrtil'ular ol~ect Ilad better be of 11011\(' Ilftrticular shape . 
.saturnl 8Clt~tioo. it should nen,r be foq.'Olten, ('(10 aet 
on earh "art (If each beiug, IIOloly through lIud for iti! 
advantage. 

Hutiim(·ntary parti!, it hAA been !IIatro by 80me 
authnrs, nut! I \x·lieve with trnth, al'il apt to be highly 
nuiJlbl(', W e shall lIal'o to recur to the genemJ subject 
of nuiimentary and aborted OrglUllI; nnd J will here only 
add that their ,-ariubility !leCtnS to be owing to their 
IIS('\OOUC!4iI., and therefore to nntuml selection havinti 
uo power to check de"intio1\8 in their ~tructure, Tbw 
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rudimM1lnry pari!! IUC Idt to Ihl' ff'('(' Illay of the 
\"Rril)n~ law8 of growth, to the dfl'('ts of 10ngo('Outiuued 
di.;n:;(', and 10 the tendency to r1:rcn10n. 

A pari dtt:tlcped in any ,ptcie, in an txtraordi1wry 
dt9re~ or m(llmt'1', in oompari'(jn 'l'itll till '(/Ille part in 
QUii',l 'pm'e" trorh to ~ iliUM!! ooriable.-Sl'\'eml years 
ago J ,\u.~ mu('h struck with a I'('l1lnrk, I\('nrly 10 tllo 
aoore (>tl't'('I, puuli.<hed by Mr. Wat<lrhOlls(>. I infer 
fll~ from flli obAcn'ntion made by rrofC680f 011'('11, \litl) 
reIq)('('t 10 the length of the arms of the oumni'\"o()utang. 
that he liM come to fI nearly similar eondu,:;ion. It is 
bopeJC!18 to aU('mpt to couyinl'o allY ono of tho tnltll of 
this propo"ition without gi"ing the long flrmy of facts 
which T han:! collected, and which cnnnot I)()f'l<ibly he 
Ilero introdu('{'(1. I ('an only Irtatc mycolII'iClion that itia 
i\ nll(l of higli genemlity, I am aware of lII.'I·(·ral Cfl\ISCS 
of CtrM, hnt 1 hope that I hnl'f' mado Cill{' lI11ownn('C for 
them. It sllouJd he understood tllfl.t the rulo by no 
menns npillieil to any part., hoW{wer ll11ulIIlIllly dcyeloped, 
Ilnl('M8 it 00 1l1l1\$Ulllly denlloped ill oompnrison with 
the &Ull~ part ill dosely all iC(I slX'<' icR. '1'11113, the bat's 
wiug' i~ a mOtot abnormal structuro in tho dRIll mam
malia: but the rule would not here apply, \.lC('nul'{l there 
iii a whole group of bals haying wings; it would apply 
only if 80me olle species of bat had its \\ings dcveloped 
in somfl remarkable manner in oompariJ!on with the 
othf'r slX'<'ies of tho same genus, Tile ruJe appli('s vcry 
IItfOllgly in the case ofsocondarysexllal eilnl'tll'ters, when 
di~plnYNI in nny Illl\l~\l.(lllllallncr. The t~rm. secondary 
sf'xuni ('hnrnct~rs, used by H Unter, applies to dllll'l\eters 
whidl nrc allnch('d to ono sex, but are not directly 
oonn('('t('(\ with the act of rcproduetion. 'l'he nllo np
Illi('R to rnal('8 and fcmales; bllt 8.8 fl'1I1alC!! more rarely 
offer remarkable secondary sexual characters, it allpiies 
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more rnrdy to th{'w. The role Jx.ing 80 plainly nppli. 
rlll,l" in the case of 8!'("(ludnry sexual ('haracters, may be 
dll(' to tht' grent yariabilily of thf';,Q ('harnrters, whether 
or lIot Jisplayoo in auy UIlUllU8l mauner--of which fact 
I think tb{'re ean be little douLt. Bttt that onr rule is 
nl)t I'<mfinc<i to secondary sexual dlnrnrters is clearly 
8hown in th" case of IlCrmnphrodite ('irripcdes; nnd 
J may lu~r(' add. tllat J particularly attcndt'(i to :.ur. 
Wll.t,·rhou!Ie'1I relliark, whilst ill\'(,~lignting tlUe Order, 
an~l I am fully CI)lll'inCl.Q. that th., nile almO!!t illHlri
aMy hHI<IS j:!'IlIl{1 "ilh cirripro01. I ~hRlI, in lliy future 
work, /-:h •• a li~t of thf' more rl'lllnrkable ('a.,.'O('II; T "ill 
he .... only "rio--Hy gi'"O OU(', as it i11ll>11rat('fl th(' rule in 
itll la~ 8I'plkati"n. The ollCn:uinr "nives of _~il{' 
cirri)""I .... (",,'k bnmndes) are, in evcry St.'nlle of the 
w"nl, "('..,.. important .'ttru('tur(';O, and they differ ell:' 
tn·nwly lit ll .... l'n'n in difft'rellt gt'llf'rn; but in the 
II('n'rnl ~pl.'Ci{'s of one gcllU~ ]'yrgoma, these "ah"€!! 
IU1'!W'llt a ltHl.n'('1I0118 amount of di\'Cn<ifit:ation: the 
h "Ill()I<>g'OIiIi "nIH'8 in th(' different ~iMX"i('lj being some
tiltll.~ wholly unlike in ~hllpe; 11111\ tho amount of ,"aria· 
tinll in tilt' indiliduals of 8l'H·rnl (If the Ilpceies is 
III' .e'"'lIt. thllt it i'J no el:a~mtinn to state t1mt the 
,'ari. ti(~ ~iil1~r moT(' from ('II('h oth('r in tho dllll1\('tCffl 
(If tlw!Ie im)lnrtant ,'all'€!! than do otlwr !1pe<:i("'t of di~ 
tin..tJ!tn.'ra. 
A~ l,j"L1 within thf' same (,(lUllt..,." "(\..,." in a "-'mark· 

ahl~' Mlllall t1~-gt\-e.l hll.H~ particulllrly 1I((('n/l".-I to them, 
and tho nllo 8('('w~ to mo (,(·r1ainly to huJd ~O(l(l in tllis 
elM!!. I rIInllot make 011t timt it nllpli.'!! to plnotl<, and 
this woliM 8('riou"ly han" ~hll.k('n my Jx>i ief in its truth, 
had lIot th~' g'f't.·at ,'arill.bilityin rlnnt~mll,lc it parti("niarly 
dilli~'nlt to compal'(' their rdlltin" tl4'f!Tt«ofI of variability. 

" '}W1I 'fl" 1It'(' any port or O'l-'lln d(,,'(,10pl.'1-] ill a 
t'l'warkable (]('f,"ll'e or mauner in any 8p .... ·i~ the fair 
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pl'('~llml)ti()n ill that it is of higll importlln~ to that 
"pe('iCII; ne'"ertheh"ss the part in this case i8 eminently 
lillble to ,-ariation. \\lly!llould this be 80? On the 
vicll' that caclI fl"pecies hll.9 been indept'udcntly created, 
with all it .. )lIlrti! fI8 we now 8t'O thf'lII, J enn see no 
explanation. But on the vicll' thnt groupe of species 
hfWe d(lACended from other SPCcif'lI, and hnve been mo
dified through natural selection, J think wo can obtain 
IIOIllO light. In our dOIll(';)tic animnlB, if any llllrt. or 
til(> whole anillll\l, be Ilegleocted Allfl no 8Clection be ap
plied, that part (for in!JI:ance, tile comb in tIle Dorking 
fowl) or the whole hreed will cease to hnn> a nearly 
unifonn character. '('he breed will then be said to have 
dE"gE!i1emted, In rudimentary oTg1\nll, Qnd in those 
which ba\'e been but little spe<"ialiscd for ally particular 
purposc, aud perhapl:! iu polymorphic groupe, we 800 a 
i1eMly 11Ilmllci untuml case j for in such Cl\SC8 nntural 
scl(ICtioll either has uot or cannot come inlO full pIny, 
lind thull tho organisation is left in a fluc1uuling condi
tion. Hut what here more (-"!jpt'Cinlly coll(-"(>rns us is, 
that ill our domestic animals th060 points. whi('h at the 
)JI"('II("nt time are undergoing rapid chftllb"C by continued 
IIC)N'tioll, are al80 eminently li!lble 10 "11rinlioll, Look 
at tho brcro8 of the )JigOOIl j Bee whnt a )Jrodigiollil 
nmonnt of diffCl'('nee tllere is in tho beak of tbe differ
ent tumblcra, in tbe beak and wnttle or the different 
("arri(lf's, in the carriage ami tail of our fantails, &-c., 
UI('M being the points now mninly I\Ucndoo to by Eng
lisll fanciers. Eycn in the 8uo.brcffiil, ItS in Ule short
fa("{-"(I tumbler, it is notoriously difl:icult to breed them 
l1ellrly to perfcetion, and frequently iudi\'idllnls are born 
which df'pll.rt widely from the standard, 'l'hcre mny be 
trllly 8IIid to be II. constant 8tnlf,'g10 going on Oetwccn, 
on the OlIO haud, the tendcncy to r(wf'rsiOIl to II. less 
modified state, M well 88 all innate tendellcy to further 
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"nrial,ility of all kinds, snd, 011 the odler hand, the 
11O"'~'r (If ti!('tI.dy selN'tion to k~p tJle hreed true. In 
the long nlll fM!lection gains tho day, and wo do not 
expt.'<'t W fsilllO far as to hrood a bird 118 COfII'lIO lIS a 
COlUmon tumhler from a. good short-fR(!OO strain. But 
11.8 long M selection is rapidly going on, there may 
always be expc<:tcd to he much mriahility in tho !ltruc
ture um\e'"b'Oing modification. 1t fnrtller dc;ICrn~s 
lIotice Ihat tln·so "nriablo ehamcwra, produced by 
mali'S 11i'1C<'tion, IIOllletimee: becomo ntt/l.C:hed, from 
('11.11,01'$ lJllito unknowlI W us, more to one sex than 10 
the utlu-T, gerl('mlly to the male sex, as with the wattle 
or rarri{· ... alod the enlarged crop of pouters. 

XO'll' II·t 1lIl turn to uature. When a port has been 
do·\"t·lo),.-d in all eXlraonlinary manlier in ony one 
' I)('(-it ..... compared with tho other IIpecice of the same 
g..'nus., we lIIay cou('l ude t1mt tlLis part 11M undergone 
an extraordinary amount of modifi('ation sinoo the 
lwriod when the species branched olT from the common 
pn.If.."t'nitor of tho genus. 1'his period will seldom he 
n.-mute in any extremo degree. as sl~iCII "ery mrely 
<'Lldurc for more dum ODe geological period. An extra
ordillary amount of modifiCiltiOIi impliee: au ullusllally 
Jar,,'!.' and long-COlltillued amount of mriability, whic1 
has {'OutillllAlly beeu a(."cumulatl'<l by Mtuml selection 
fvr th" b.·u.·fit of tbe I;pedes. But as tlLo ,'ariabilityof 
th+' t'xtranrdinari ly-de\'elopt'd part or organ has been so 
great and loug-coutinuf'd within a period not exces
lIively f\."ffiute, we might. as a g.·nerol rule. expect st ill 
to Hod more variability in auch parll! than ill olher parts 
of the O'Fl'lIillflt ion which ha\'o r('lllnin('d fur Ilo much 
l lln~r lK'rivd Marly constant. J\ ud this. I am cou· 
\·ill!'{~I. is tho CfUlC. 'foat the stnlg):!"le betWl,lC.1I natuml 
.-iLoctiQlI 011 tho one hand, Ilnd tho telllJenC'y to rever· 
Biou and nriahility on tbe other houd. wilJ in til" 
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COIIl"SE' of time C('1\.8O; find tlmt tl10 J))OfIt nbnonno.ll\" 
developed orgnll8 mny 00 made constant, I can see 11~ 
reason to doubt. Hence wllcn an organ, h()we\'l:r ab
normnl it may be, hll.'l been translUitl«1 in approxi
mately tIl{) MillO condition to many modified descend
antll, 8.8 in tho ('fl.!;C of tho wing of tho oot, it must 
ha\'e exiMte<l, 1I('('()f(ling to my thoory, fur all immen..<e 
period in nearly tb(\ 811111(\ stntc; and tl1ll8 it cornea to 
be no more mriablo than any othcr stnlcture. It is 
only in those Cfl8Clj in which tho modificatiOIl has been 
('omp'lratil'ely recellt fllld extraordinarily gr<'flt timt we 
ought to flnd the fJC'Ileratl'l'e mriabilit!/, Il.8 it may be 
callC(i, still present in n high degree. For ill this ease 
the yariahili!y will aeldom Il!J yet ha,-o bel'lI fixed by 
tho continuC(1 8t'1(l(·tion of the individuals ,'arying in 
tho require<l maulI(>r and de~, and by tho continued 
rejC('tion ofthOllC tending to rc,'crt to n (onner lind less 
modified condition. 

'l'ho principlo inc]nrlc(1 in tllCso relllarks may be ex
tended. It. is lIoklrious that specific cbarnctenl arc more 
variable than gCIl(lri(l. '1'0 (-'.I])lain by a ~iml)le example 
whet is m(-'aliL I£ /IOmc s]lecies in a large genus of 
plnnts had blue f1ow(,nI and BOrne had red, tho colour 
would be owy a 8lwi6c character, lind no one would be 
purprised at one of thll blue 8peci~ yarying into red, or 
coll\'crscly; but if all tl16 species had !,lull IlOlrel"l>, the 
colour would become a generic charactcr, and ita "ario.
tioll would be a more nnu~unl cirt"uJUstall('('. I 118.vc 
('h()!;(ln tlus cXllmple beeause an e;l[plauntion ill not. in 
tllis ease applieable, which mOfit Ilaturalbta would ad
,'lIllce, namely, tlmt~pecificchartl.('tcnl arc moN' ,-ariable 
than generic, beeau'iO they are taken from parts of less 
llhysiologicll.l import/u\{'e than thO!l6 oolllilionly used for 
classing genera. 1 \.Jcli('w this e;l[planatioll is partly, 
yet only indirectly, tmll; 1 sllall, howll\'cr, lla,'e to ra-
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tum to this subject in our chapter on CJM8ification. It 
would l>o ahn();lt superfluous to adduce cvidcnre in sup
port of the abcn'o statemeut, that specific charactcrs are 
more yariable than generic; but r 111"'0 r(!peatodly 
noti('('(l in work!! on natural history, that when an au
thor hR8 remarked with surprise that somo important 
organ or purt, which is generoUy "cry constant tllrough
out largt' f.,'fOUIll> of species, hM differed considerably in 
ciOllCly-nlli&.1 ~peciett, thllt it IUUl, alllO, ~n IXlriabk in 
tho illllh'idualil of some of tho 8pecit·~. And this fact 
~Jumll that a character, which ii generally of gt'neric 
Hl.hl(', wh('J1 it sink!! in ,'alno and ~rnC8 only of Bpe
ciliI.' value, ol\cn becomes variable, thougll its Ilhysiolo
gicnl irnportallre may ~main tho mlllC. Som .. thing of 
the MillO killd allplies to monstl'ObitiC8: at least Is. 
O .. 'Offroy ~t. Hilnire seems to entcrtain no doubt, that 
the lUore all otgnn normally differs in tho different 
RIlQ('if'~ of tho !!Rmo group, tho Illoro 8ubject it is to 
indil'idual nnomalies. 

(hI tho ordinary view of e/lch spcdOll ha"ing been 
ind(·pNldcntly creatOO, why shoilid that part of tbe 
stnwtllT(', wbi('h differs from the so.mo part in other 
iu<lt·I It·utkntl)-creatoo. species of tho &lIDe g<'nll .. ~ be 
m"f11 \"ariabl!' than those pam which itT(' clClbCly alike 
in tho !l('vernl species? I do not 8CO tllRt any cxphma
tiol\ ('lin I .... • gi,-en. But 011 tho view or I!peei~~ being 
only ~troll,-,Iy markoJ lind fixed \-ari .. tit'~. we might 
1lU1't.ly f'xl'.~·t to find them ~till oftell conti1luing to nu·y 
in d\O$t'l )'ltU"t<I of till'ir rtnl('ture "Ilich hllm varied 
within a mOlil'rab·ly recent period, and Wllich ha,-o thus 
com ... to dift'\'r. Or to ~tlltc tho ('fI&C ill lIZI(Jthcr man
Of'r :-the I)()inu in whil'h al l tho ~I>(>(·it'll of a gculls 
l't"8I'mhl(l (,Ill'h other, and in which they dift't·r frolll the 
!IJlC"iee (If IIomo oth(·r genus, are called {.,'l>I\t'ri(' charac
teN; and t1lt.'8e characters in common J attribute to ill· 
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h<,ritlllloo from a ('Ommon progenitor, for it can rarely 
bl\\'c hnl'l~ned that naturnl 8e1('('tion will ha"e modified 
fIe,"ernl "I>ocif'l\ fitted to more or 1('118 "idcly-dilTerent 
habitil, ill exactly ihe same manlier: and 88 these 80-

cllll('{1 gencrie characters have bc<>n inherited from Il 
remote- period, since that period when the llJX'CiC!! first 
brunched ofT from tllCir ('Ommon progenitor, and subse
quently IJIl.ve not ,"aried or come to difTer in any degree, 
or only in n Blight degree, it is not proooblo thpt they 
81101IId ,"ary at the present day" On the oilier hand, the 
I)()inl.ll in wllieh speciCII differ from other speciCII of tho 
86me genus, are called specific chnracters; lind 88 these 
specific characters ha,"e ,"aned nnd come to differ within 
the period of the branching off of the species from a 
common progenitor, it is proooble that they should still 
often be ill some degree variablo.-at lea.;t more vari· 
able than those Imrla of tIle organisation which ha,"e 
for a vcry long period remained constant" 

1n connexion ",itl} tho present subjC<'t, I will make 
only two other remarks. 1 think it will be admitted, 
without Illy entering 011 detailB, thnt 8OCOndary sexual 
characters nre very l'aria!Jle; 1 think it also will be 
admitted that species of the 8IIme group differ from 
each olher more widely in their BCOOndary 8e.1ual chao 
mctcrs, thall in other parts of their orgalliSRtioll; com· 
l)lU"e, for ilistanN!, the aillonnt of differcuce between the 
malea of gnllinacoolls birilil, in which " 8OCOlldary 8e.1l1al 
ehllmcters are strongly diSJllaycd, with the amonnt of 
difference bctwecu their fcmales; alld tile truth of this 
proposition wiU be granted. The canBe of tile origilitt.l 
'"!lrinbility of secondary sexual chnmctel"ll i8 not mani· 
ft'st; hilt wo can see why these chnracters should not 
hanl been rendered aa cOIl8tunt and lIuiform liS other 
parts of tIle organisation; for IICCOlldnry 8el'lInl chnmc· 
Ie", hS"e been accumulated by 8uual selection, which 
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i~ 1(·", ri~11 in its action tlum onlintuv fM'lection, 11.8 it 
dOl'S not entail death, bllt only givf!II fuwer off~pring to 
th ... It .. fa"oured mAle~ '''haten'r the ct\usc lIlay be 
I>f the variability of secondary aexunl character!<, a~ 
they are highly varillble, S('xulII !!election wilt have had 
a wille scope for action, and Illay thull rendily have Sl.1(}
cl'l'(\"d in giving to the species of tho Slime groU!J Jl 

grenter Amount of differcliM in their liCXunl charncters, 
thnn in otllC!r parts of their stnlC!tur('. 

I t is a N'markablo fact, that tho ee«'lndarr sexual 
diffcl'('n('('s betwCt'n the two sexes of the SlIlile speci('!J 
are j:!'('nl'rnlty di.!played in thl' "err SlIme parts of the 
organi'llltion in which the different ~pe<'iCfl of tho sarno 
g('nll~ dilft·r from each other. Of this fnet I will gh'c 
in ilIu:otl'fltion two illstnnces, the UNIt which llllllpen to 
stand 011 my lhit; and as the diffcrences ill these eases 
are of a vcry 1\1l1ISl.1I\1 nature, tho relation can hardly be 
a("cidental. The same number of joint.\! ill tho tUM is a 
rhamet ... r geliernUy l..'Ommon to vcry largo groups of 
beetl('8, but in the Engidre, lUI Westwood hll8 remarked, 
tht' llumLcr mriee greatl~'; flnd tho IlIImLer likewise 
ditr.·11! ill the two sexes of the SIIIllO BIX'Cioe: again in 
f • ...-llrinl hyml'lIoptern., the manlier of Ilcumtioll of the 
..... in~ i.! a ehamMer of the higlwlit imllOrtflllt't'. be<'ause 
{'f)lIlffilm to large groupe; but in eertain genera the 
nelll'flU"1\ diff"f!! in the different spe('i~ and Iikelll-ue 
in t'IIl t,,·o ... ·x,·!! of the surne sped(';l. This relation has 
a (·I'1\r meaniug' 1>11 my ,-iew of the 8111~('Ct: 1 look at 
all tho ~I\('('il'!l of the l'Ilme genus 118 ha"illg 118 ('('rtaillly 
dl'!ON'nll('<1 f",m tiI(' samo progt·nitor. a8 hn\'e the two 
I\('Xt'll of flny Ollt' of the specielJ. <.:onFI()(Jllcntly, what
e\','r part of the ~tnleture of th(' ~)lnlllon progeuitor. or 
of it.! t"lrl~' tle~JIIlant8, became "ariablc; \'ariatiOllll of 
thill part ..... ould. it is highly prooobll), 00 taken adYQ:Il

t.lge of by nalllrnl and sexl\ll.l selection. in order to fit 
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tho several species to th('ir 8I.'\"crnl pllll'<'ll in tile ec0-

nomy of nature, and likewiooe to fit the two 11('''1.'8 o( the 
BRllle speci('ij to (,llCh other, or to fit the males and 
(l'IllRle8 to different habit8 of Iir(', or tho males to 
Btnl~gle with other males (or tho possession of tile 
felllal('~" 

}'inally, thcn, I condudo thnt the greater variabil ity 
of ~po("iflc chnrncters, or thO!!e w!lidt dbtinguish spocies 
from 8ptX'iefl:, than of generic cliQl"R('tcl'fl:, or th0i!6 which 
th(' species possess in common ;-thnt tlle frf'(}llent e.""{
trcmo ,"arinbility o( any part whi('h ill del"cloped in 8 

8p<'Ciee in an extraordinary manner in conlpari';(tn with 
tIlf' IIlune Ilart in its congencrs; find the &light degree 
of vflriability in a part, however clOtraon1inarily it may 
00 de,"elopcd, if it be common to n wholo Woup of ~ 
ci('s ;-that tIlO great variability of !!('COndary 9C'Xwll 
dlflrflCten, BUll the great Bmount of difference in these 
same chn.l"R('tcn between dosely allied ~pecie~ ;-tllat 
sctoudary sexual Bud ordinary speeiflc differences arc 
g<-nernlly dis]l IRYcd in tho samo pRrls of tho organiso.
tion,-aN all principles dosely ronnected together" All 
1x>ing mainly due to tho 8()e('i ... ~ (,f th(' Mmo groUt) hux
ing dC!l('endf'(1 from a common I'rogt'nito.,r, from whom 
they h[lxo inherited much iu ('()mmon,-to parts whieh 
havc recently and largely varied being mON likely still 
to ~t() on mrying than partil which 1111\"0 long ~n inhe· 
riti'd and lul.I"O not varied,-to natural selection IUlI"jng 
more or Ices completely, according to tho lapso of time, 
o\"cnnnstered the tendency to rc,"crsion find to further 
vnriflbility,-to sexual selection being less rigi(l tllBn 
ordinllry selcction,-Ilud to Yllriulions in the SflIllO purts 
II/wing been accumulated by Ilatural amI 8Cxnal selec
tion, and 1lM"ing been thus adapted for secondary scll:uBl, 
nnd for onlinury Ilpecific PurllOlk.>;o' 
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nil/lilld 'JXCia prtNnt a1l(liOfll1U' t'al'ialim!,; and a 
tvll'~t!l '~f (me '}'Uia often aNuma "''''' (J/ tlu charw-ter, 
'if an allwtl tptcin, ur refltrl, to IO~ of tlw character. of 
/In t/lrly p7'OfJt1Iitol',-TIleS<' l,roPOlLitiOllil will bo most 
readily Ulul"ratood by looking to onr dowcstic races. 
The m()~t di:!tinet breeds of l)igeon~ in rounlrics WO$t 

wirldy apart, present sub-varictieR wilh rcversed feathers 
011 the hrad and feathers 011 the (t'<!t,-<:hlU'llcters not 
1)(1iI';.·~, .... 1 by tho aboriginal rock-pig:Nln; tb('!'j6 tllcn are 
anal~'llil yurialiol18 in two or more di>l(inct l'!Iee& Th(l 
fn,<,)lI<·nt I'f'CiI('UI."e of(ourlecn or e,'en llixtecn tnil·(eathers 
in tlit· pl/ut,'r, may be considt>red as A "fariati(Ju repro
I!('ntill~ tile gonoa) strnctul'(' of allotlwr rw'C, tho (an
tail. I I"'('!>llmc that no ono will donbt that all such 
anaJo."::I)II~ mrilltions arc due to the 8I."'l'ml mces of the 
pib"l.. ... 1ll liMing iuheriled from a common parent the 
IiIlUl(' C'oll~titution aod tendcnC'y to variation, when 
AM,', l on by similar unknown influ(>\\('ceo In tho vege
t.u[olfl kingdom we have a case of Il.IlCLl0lmu8 variation, in 
the cn],n","ed stems, or roots as coUlnl(\uly ('/\lIed, of the 
S\'ic<Ii~h turnip and Rilla bRgu. plnnts which sewral 
1 ~'t'lUist.'j rook as nlrieties produced by cultivfltion (rom 
a ,'"mmon PIll"!l\t: if tills Ix· nut 50, the C/ltll' \\ill then 
I.e (One of 8I\ul(~,\lS .ariation in t,m II()-('I\IlNI distille1 
.)~'i'!8; an,l to th.,4' a tllin' may bo fVIIICfI, namely, 
til<' common hJnlip, .iccunlill,!! to the ordinary vicw 
vI tOad. jll'.~'i,)6 )u,,-inA' bl.'(·1\ in(\,o,oCll,i,'nily cn'fited, wc 
~hol\il, ' lulH! I.) attrihut .... thi~ ~imilllrity ill the enlarged 
Itt lIlI o( th'lI0 till'('(' 1,lant..., not to till' ~a em,.... of 
oomrunuity (Of dt'fK'l'Dt, and a oon'l(l(jucnt tcndency to 
vary iii a Iikl.' manUl' r, but to Ihl'l.->e 8t-'lltlrute yet closely 
t't''''t,~1 art>! of cn-'st i"n, 

With I'i",~~,ull, ho,,-c'-er, WI' have anoth(-'r crut(', llamely. 
t ho! oo"·""j,,na] ap['('aranee in all tilt' brc.:.Js, of ~IRty
billa ],inliI lI-itll two WftC'k Lars 011 the wings, a "bite 
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fllmp. R bnr at the eml of the tail, with the outer 
(('alhers cxtcnlally edged lie/lor their 00see with white. 
All nil these marks are charact('rali(' of th(l parent rpck
pigeon, 1 presume that no one will doubt t1mt this is a 
ea.se of re\"cl'iiion, and not of a new yet nna\O< .. 'Olis "Il.ria
tioll apPcllrilig ill tJle several breeds. Wo IlIny I think 
confidently COlDe to this conclusion, because, us we have 
seen. tlH)8o coloured marks are eminently linUlo to ap
pear ill the cl'OllSCd offsllrillg of two distinct lIud differ
ently OOIOlil'(!(1 breeds j and in this CMe there is nothing 
in the external conditiODs of lifo to cause the retll)pear. 
alice of tho Blaty-blne, with the 8ew!rai marks, beyond 
the influence of the mere act of cl'Ol!8ing 011 tho law8 of 
inheritance. 

No doubt it iii a very surprliling: fnet that characters 
sllould reappear after having been lost for many. perllaps 
for hundwlil of generations, But when a breed has 
00('11 crossed only Ollce Ly80UlO other breed, tho offspring 
occaaiounlly show a tendency to nm;rt in character to 
tho foreign breed for many gcnerotiolls-80mc !!fly, for 
a dOlen or m'en a soorc of generations. After t"'ell'e 
gell('rntion8, the proportion of blood, to UI!C a common 
cl:pl"CS6ion, of ally ono ancestor, is only 1 in 2048; and 
yet, as wo eoe, it is generally belio\'oo that a tendency 
to l'C\'ol'8ion is retained by this very @mall I)roportion of 
foreign blood, In a breed which has 1I0t been crossed, 
but in which lxxh parents ha\'e lost IIOme character 
which their progenitor posBeI!8O(l, the t('ndency, whether 
strong or weak, to reproduce tho lost character might 
be, lUI WIUI formerly remarked, for all that wc Cllll see 
to tho contrary, transmitted for almost any number of 
6'<lnemtions. When a character which II1U1 been lost in 
a brocd, roappcanJ after a great numhcr of generations, 
the Illost probable hypothesi;! is, not that the off.;pring sud
denly takee: after an aucestor SOIllO hundred gllllemtiona 
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dislililt. but Ihat ill each su!X'CSSi"e gt'neration til('re Iwg 
1.Je('11 a knden('y to I'Cproduce tho character in question, 
whi"h at last, uuder unknown flll"ournbic oouditioDfl, 
gninlilUi IUK'cndan('y. }~or jllijtance, it is IJrobaLle that 
in each generation of the oorb-pigoon, whi('h prodncl!8 
mOllt rordy u blue and black·barred bird, there has 
lX'en n \.(>nclency in each gen('rtltion in thc pluffillge to 
assume thi~ colour. '1'hi9 yiow ill hrpothetical, but eould 
be ~upportcd by /OClIllC facti! j 8J1d 1 ca.n see no more 
nl-""towt improhnbility in !l tendency 10 IJroduce !lily dU!.· 
m ... t(·r \)(·ing inherited for 8n endll'SS number of genem· 
lioll_'" than ill quite U:;('jess or rudiwentary OrgallS being, 
11$ \I'e all know them to Ix-. thus llllll·rited. Indeed, we 
mlly (IIlllwtimCII ob.ten'e a mere h'lI((el\cy to produce a 
ru'limcnt inileritMI: for installce, in tho com1ll0n sllar~ 
(lm~n (.\ntirrhiuuID) a rudiment of n fifth etlllllen I!O 

oftcn nl11)C(I/'S. th(lt this plant mll~t IUlI'O un inherited 
h'nd"ney to produce it. 
A~ 1111 tho spcciCl! of til(! 811.mo gcmlS ntO supposed, on 

my till'ory, to have descended from fl common I)lu'cnt, 
it might be eJ:p~"cted that they would occtlllioll(llly mr)" 
in an allalogo1l8 mllllnl"rj 80 thata "ariely of one species 
lrouM n. .... ·mblo in some of its cMrnelers another species; 
Ihi~ otlll·r l!Jl('('ips being on my ,·it'w oilly a \I'eU·marked. 
and j .. 'nnaucnt variety, But chamcwrs thus gained 
lIH'UItl proool'ly !.of. of an IIl1important nature, for tho 
1'"'* [we uf all iml'"rtant chanu:·tel'8 lIilI 00 govcmoo 
by blltlU'lll ,..·Iceliou, in lU'COn.lanco with the di,·enJe 
hal.it.. of t1w ~11,.'dl..,c, nnd will not he I~,ft to tlw mutual 
.... tinn of th,· colldit ioll~ of lift' and of II ~illl il 8r in-
11"rih~1 cvnMtitntiOll, It might furtll('r be t'J:pected 
that till' 1<1-'('['" of the 88lDe grulla wunld OCCWIionally 
(·xili"it n.·""I'Hj"ulI to l,li<f: ancestral dIAmeters.. All, how
('v"r,lI-e n"n'r knu ... tht' exact charnct('r of the common 
anl't!lltor of a graUj), we could 1I0t distingui.:!h thl'SO two 
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Case<!: if, for instance, we did not know that tlJe rock
pigoon was 1Iot feather-footed or turn-crownoo, we could 
not imvQ told, wheilier iliese characteT8 in our domestic 
breeds were rew'rsions or onlyanalogollil nni.ations j but 
we might hn"e inferred that the blueness was a case of 
revcr;<.ion, from the number of tIle markingi', which urc 
correlated with the blue tint, and w1li(·11 it does 1I0t ap
pellr IJrobable would all appenr together from simple 
variation. ~Jorc especially we might have inferred this, 
from the blue colour and marks 90 often IlIJpenrillg 
when distinct breeds of diverse colours are crossed. 
Rence, though under nature it must generally be left 
douutful, wllat cuscs are reversions to all anciently ex
isting chamct(>r, Ilnd Wllllt nrc new bllt analogous mrin
tious, yet wo ouglit, on my thoory, sometimes to find 
the varying oflilprillg of a species nssuming cha!'ll.ctcf8 
(either from reversion or from IInalogous "nriation) 
which already occur in some other ruembef8 of the 
same group, And this uudoubtedly is the case iu 
uatuf('. 

A considcrable part of tlie dilliculty in recognising a 
variable species in our systematic works, is duo to its 
varieties mocking, as it were, some of the other spe
ciea of tbe snme genus, A considerable catnlogue, also, 
could be given of fonns intcmlooiate between two other 
forms, which thelIlJleh'es must be doubtfully ranked I\.I! 

either varieties or species; and this shows, unless oJl 
tllCSC forms be considered as independently created 
species, that tIle one in varying has assumed somo of 
the characters of the other, so as to produce the inter
mediate form. But the best evidence is afforded by 
parts or orgnns of an important and unifonn nattlre 
occasionally varying flO I\.I! to acquire, in some degree, 
the chAracter of the same part or organ in an allied 
species. I Wl.\'O collected a long list of such CIl8CS; but 
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hen:>. as bdllt'(', I lie undcr a great di!IRflnllltage in 
bOt bein~ able to gh-e them. 1 can ouly repeat that 
.llUeh ('IU!l'fl e<·rtainly do occur, aud seem to me ,"ery 
remarkahlc" 

I will, howow·r. gi.6 ono CUriOIlS nnd complex case, 
not in/k·('(1 nil aficctiug any illlportnllt churacter, but 
from ocrurring iii SCI"eml specirs of tho f!i\m6 gi'IlUS, 

partly ull.lt'r domCfltication and lmrtly under lIutUrc, 
It ill a <'lUll' appnrclltly of eel"cNion. 'rho BAA not rorely 
La. vcry r1i1<tin('t tralisl'erse bani on itll Iq;ll, liko th08e 
on the I~ of tho zebra: it IwI bN>n /UIIII'r1oo thut these 
are piainl'Mt ill tho foal, and from inquiria. ,,·hich 1 hal'e 
mad." I lx·lieve thiM to be true. It has o.l~ bo.'('n as~ 

lIertt'(l tlmt tht· !!tripe on each ,;hnuld.·r is eometimes 
daubl... 'nlo sholiider-stripc is {'{Irtainly '"err I"ariable 
in ]cn~h fmd out liM, A willio IJS<I, but tlCIt an albino, 
hu het>n d{'8l·ribed without either IIpinal or .. houlder 
stripe; anti thN!C stripes are sometilll(,s Yery obscure, or 
aetually quil(' IO!!I, in dark-coloure<1 alll'CR, Th(' kou]nn 
of Palla!! iIIl!8i(1 to 11I,,"e been sccn witll II donblo .. llOuldee
.tripe. Tho hj'lIIion1l8 has uo shouldrr-lItrip(,; huttnlcell 
cl it, as ldah..:1 by llr, myth and othel"!\, occa.;ionally 
-PI-!": and I hal"e been infonD('(1 by ('<.Iluncl Poolc 
thU tho fOlllr! of thill spe<>ies an.' generally ;;trip('(i on 
the teg.. aDd faintly on the lIhuuldt'r. 'l'lit· qU8ggtl. 
tbougb 10 plainly barred like a Zt.'bra ol'('r tho body. is 
~ ban on the legs; Lut Dr. Gray has figured 
ODe ip6CimeD wiUa very distinct zebra-like bars on tb(' -With ...-pect to the hone, I have collf'CW ctUIe8 in 
~ of &be tpiDal Itripe in hor-ee. of tho IlI08t di8-
tiDCllnedI, aDd cl Gll colours; traum'Cn!(! Lars on the 
lap ani IKC rare in dona, mOU8O-dallll, and in 011(' 
inItaaoe in a che.toat: _ faint abould(·r-tlf.ril)l.l IDay 
anetimee be I6eD in ~ aDd I havc ICeD a trftl'i.' in II. 
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bay horse. ~ry son made a careful examination and 
sketch for me of a dun Belgian cart-horse with a dOllblc 
~tripe on each shoulder and with leg-stripes; and 11 man, 
whom I cau implicitly tmst, has examilH .. .J for me a 
small dun Welch pony with three short parallel stripei' 
on eaell shoulder. 

In the north-west purt of India tI le lialtywar breed 
of horses is so gcnenilly striped, that, as J hear from 
Colonel Poole, who examined tho bfC(.>d for tho Indian 
Government, a horse without stripc~ is not cOllBidered. U>:! 

purely-bred. 'Iho spill6 is always striped; tho lC/,"S are 
generally barred; and the shoulder-stripe, which is some
times doublo awl sometimes treble, is common; the side 
of the face, moreover, is sometimes striped. The striped 
are plainest in tIle foal; and sometimes quite disappear 
in old horses. Colonel Poole has seen l!oth gray uJI(l 
bay Kattywar horses stripod when ilr6t foaled. I 
huyc, also, reason to suspcct, from information given 
me by ~rr. "'. W. Edwards, that with the English race
horse the spinal stripe ill wllch commoner in the foo.l 
than in the full-grown animal. Without here entering 
on further details, 1 may state that 1 h.(l\'e collected cases 
of leg Ilnd shonMer stripes in horses of very different 
breeds, in various eountries from Britain to Eastem 
China; .(Iud from Norway ill the north to the ) [ailly 
Archipelago in the south. In all part.'! of the world 
these stripes occur fur oftenest in dUIlB and monse-duns; 
by the term dun a largo range of colour is included, 
frelu one between brown and black to a close approach 
tocream-colour. 

I am aware that Colonel Humilton Smith, who bus 
written on this subject, believes that tile scycrnl breeds 
of the horse lilwe descended from s.cyeml nl!original 
species--<Jne of which, the dlU\, was s1riped; and that 
the al!o"e-dcseribed appcaronces are all due to anciC'nt 
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Cl'(1IW'!I with the dUll 8tOCk. nutLamllotatflll satisfied 
'Kith this thoo'1', and should be loth to all)lly it to breeds 
>10 di~tinet as the hC~H; .. l klgian cart-horse, Welch ponies, 
oob.J, the lanky ](8ttyw8r race, &e., illlulLiting tho most 
di~tant l)(Irtii of the world. 

:\'ow let us turn to the effect! of cl'Q6iSing the son:ml 
\lpe<'i~ of tho horso-genU3. ]lollin I\BBCrt~, that the 
oommon Illule from tho ass and horse is pal'ticlIllirly 81lt 
to ha\'ll bars on its legs: according to iUl'. GOSS(', in 
C('rt.o.in llAJ'ti1l of the t- ruted Statos about nine out of iell 
mt1i1'il bMO strip'_-.d legs. J once saw II- mule \l"iOI its 
It'gg 80 much striped. that 9.11y ono would n\ first ha\'c 
thought that it must IUH'e be<:n the Ilroduct of a zebra; 
and lrr. W. C. llartiu, ill his cxC('l\cnt tr('lltise 011 the 
hon;o~, has brlw'n n figure of a similar mule. In four 
OOIOllrt'tl drawinb'1l, which I Ilave seen, of hybrids 00-
tween lh(' 8l!oS and zebra, the legs were much moro plainly 
oom:>d thall the rest of the body; and in OIlO of them 
there WM fl doublo shoulder-stripe. In Lord Morton's 
(amouR h)brid from a chestnut lllare lind malo quagga, 
til(l hyhrid, and e\'cn tho pure otl'''prillg 8ubecqucnOy 
produC'{od from the mare by a black .\robiflll sire, were 
mu .. h mllr(' plainly barred across the l('gEI than is cwo 
tbe Ililro QIIll.I!J,..'1L Lastly, aod this iii Mother most 
n·markablc <,a.-o', a liybrid liM ~n fi~ur('d by Dr. 
t:ray (and lIE' infoml~ me that lie kilO";! of a 8CCOlld 
('_) frum the Q!i.~ and the IU'miolluB; alld thi;! llyhrid, 
tbOUJ.(h th., 8RII ",,·lJum hM stripes on hi~ lr~ and tho 
hemi"liull II8JI 1I(11Jt' aDd ha.~ not OW' II a ~houldor""lripe, 
OOvt>rtb .. I ..... 11811 nil four legs bnrrt'd, and had tllree 
Jlhort ahfllll.I.·r-~triJlt'~, like those Oil the dun "'t']ch 
pony, aud t>Vt-n ha.l \lome zdlra-likll <ilript"S Oil the 
lJidt.s .,( iLl ('~'. Witb re~p(' •. ·t to thi" Illst (act, 1 
was 101' c"'II\"in"l'tl that not e\'en a <itripo of colour 
aJlpea.r'll Crom "hilt \\-uuld commonly loe co.llOO an neei-
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(Ienl, that I WIUI led solely frolll tho oceUm'!OC'C of the 
fRC(l->!tript_'8 on this hybrid from tl\{\ 488 1111(1 bernioous to 
I\Sk C:ololI('1 Poole whether slIl'h f!lf'(-'-litripell ewr occur 
ill tho eminently striped nattywar breed of horses, Bnd 
waJ<, I\S we iltlre !!Cell, al\ljwcred in tho aAirmntiyc. 

What now lire we to say to t]ICIIO Il(lv(-'mi fnl'ts? We 
!See !I ... rernl Yery distinct t<pories of the hOTI!C-genuiI 
iJoOOOrnillg, by tUlDllle Yariotioll, stripro on the legs like 
II. tebm, or striped on the shouldcrs like au ass. In the 
hofllC we seo thiIJ tendency strong whellcYer n dUll tint 
apprors-a tint which approaches to tlmt of the geneml 
colollrinf:' of the other Specil'8 of the genus. T11e 
apP<'nrnllC(l of the stripes is not accompanied by any 
chauge of fonn or by any other now ehamder. We seo 
thk! tt-ndeury to become striped most ~troogly displayed 
in h)'lJrids from between seH'rnl of the mOlit dititinct 
81)f.'(-'i4'~' Now o~n'o the CU>Ie of tho IlCH'ral IJreeds of 
pig..'OllS: they nrc dcsccn(led from a Iligeoo (including 
two or threo sui.HJI)(-'(!ies or g'eof,-"l'ilpilicnl races) of a 
Llui.;h ('Olour, with certain Lan> and other mnrks; an(1 
\\'1\('11 auy h,,->ed Il.i!SIlmes by ijimJ!\(' mriatiOIl a bluibh 
tint, th(-,>«, hoI'S and other marks inmriably refI]ll>ear; 
but without auy other change or fonn or eharacter_ 
Wh(-'n the old(,>.,t and trut'>!t breediJ of \-llriOI\lj colours 
are c .... "''-I'(I, we !ICe a strollg tl'udt'l\cy for t11(~ blue tint 
and bars and marks to "--'Ilpl)t:Ur in tho mongrels. 1 
h£l\"c stated that tho nlOilt prohoble hypothesis to account 
for tho reappearance of rery anC'ient eharaeters, is-
that there ~ a tendency in tho young of cuch successi\-e 
/-,'(-'nenltion to llnxluce tile long-IOiIt cllnrlleter, and that 
this tendency, from unknown euuses, BOmotilll('S 1!l'C\"o.ils. 
And wo ha,·o just seen that in sevend spcdca of the 
hO\'ril'-b,(-,III\11 the stripes arc either 1linillC'r or appear 
more commonly in Ole young thall in tho old_ ell-II the 
t..rt.'eW! of IlibroouS, some of "hich ha,'e bred true for 
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c"'Dturi~, 81H.. ... ·i('fj; and how exactly Jmmllel ill the ~ 
with that aftha ~11<..'Cie8 oflha hOI'8<'-gt'lillil! }'or myself, 
I venlllru confidently to look back thou:;ande 011 thou
,;ami .. of g't'nemtiolle, and I see an animal striped like a 
z.obro, hnt perlUlp!l otherwise "cry differently colU!tructcd, 
Ill() common Ilarent of our dOlllestic horse, whether or 
not it be dC!lCCllded from one or moro lIil(1 stocks, of 
the n ..... the h('miollll8, quagga, and Z('Lm. 

U u lIho IJelievCll that each equine spe('iC'i! was jude
I)(>nflf·utl~· ('r('at('({, will, 1 jlf'C>'lInle, al!l!Crt that each 
"lot'<'il'lIiltltl be"1l crce.t<:'d with a t('ud(,llc), to \'Dry, both 
IUldcr nature and under dOIll('~li('ati(ln, in t1lig pur
li"ular manlier, &0 fti! often to bet.'()mo btriped like 
(,tlWf ~lk'Cit'iI of the genus; and that each has been 
<'reawd "-itil a titrollg tenuency, whell ('fOt\SC(I with species 
inlmLitilig di~tl\nt quarters of tllO world, to produce 
llyhri!1s resembling in their stripefl, not their 011"11 
part'nt", Lut other spccice of the gt'nu8. 'l'o admit 
thi,~ "i,·w i~, us it seems to me, to reject (j rcnl for all 

1I1lt('ul, (IT at !t'Wlt for all unkllown, callS(', It makes 
the wOTk~ of GIXI Il mere mOC'kery and d~ption; 1 
wooM ahno..t II.<!!:IOOU belieye with tJle old and ignorant 
t'Ql!lmllg'uni,,(;o, that fo.;.,;i1 shells had ne,'er liYN, but ltad 
beo.'n cn:ah:<1 in .... one so as to mock tho I;hell8 now !iying 
on the lM.'a-short'. 

SlIlItm4r!l.-OUr ignomnc(' of the lilli'S of \"aTilltion i~ 
profound. :Sot in one cast) oul of Il hund ..... "l call we 
pretend to 81!1<ign any reBlSOIl why thi~ or that llllrt 
dift'erw. mure or leISS, from the 8flnlO part ill tho IJUreu1iJ. 
But whenever we han' the meallil of iustituting a com
pcuUon. the I18me laws aPI~ur 10 IU1YC al'lcJ ill pro
dudnJr tllt~ II_r dift'erenc(.~ lot'lwt'en nlTj(>tiCl! of tho 
!lama "11I"'il'll, aDtl the puater (Iifl(.ren(.~ LctWI'I'1I species 
of the t!II.mtl b ... .'DllII. The cJ:tenlid cunditioM of life, fuj 
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dimate And food, &c., seem to Imvo indnced 80me slight 
lIl(Xlifi('ntions. llabit in prodn('ing ('QIIslilutionai dif· 
f('l'CllcefO, and nse in strengthening and diij\l3(l in weak· 
ening and diminishing Orglms, SC(!ln to havo l>een more 
potent in their etlt.'Cts. llomologous partil tend to nlry 
in the MillO way, and homologous pnrta tcnd to cohere. 
ModifiCMions in hard parts and in cxternnl parts some· 
times affect softer and intcrnal parts. Whell one pun 
is llU-gely dm'eloped, perllilps it lellds 10 dmw nourish· 
ment from the adjoining pam j and OH'ry pnrt of the 
stnlcturo which can be S/Lve<1 without detriment to ihe 
indi"jllual, will be 1!Il\'ed. Changes of structure at an 
e/lrly ago will gcnerolly affect l)QriB subi!cxJueutly de
"elolled j nml there are "ery lllany other corrclntions of 
growth, tho nature of which we are utterly unable to 
understand. .Multiple pam are "ariablo ill number and 
in stnlcturC', perhaps arising from such parts not hlwing 
l)('ell closely 8pt.'Cialised to any particular function, so 
that their modifications hAl"O not bccll closely checked 
by IIl1turol selection. It is probably from this sallle 
caUS(I that organic beings low in the lI('nlc of lllltUl1' are 
lllOrt.1 ,-ariable than those which han) their whole organj. 
"IHion lIlore specialised. and are higher in tho scale. 
Huilimentary organs, from being usclCAA, will be disre
garded by natural selection, IUld henoo probab1r are 
mriable. Speeifle eharactel"8-tilat U, tile characters 
whieh 118\'e oomo to differ lIim.'O the 8CI'ernl species of 
the I!IlDie gellus branched oft· from a comll\on patent
are more mnable than geueno characters, or those 
which hnvo long been inherited, nud havo not differed 
within this sumo period. In these rcm{U'ks we llavo 
refeITL'<l to special llarts or orgons bcoing still variable, 
!X'(·susc they h8\'c recently mried and thus oome to 
,Iiffcr j but we IJavo also IICCII in tho BCOOnd Chapter 
that the 8ame principle applies to tho whole indi,'idual; 
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ror ill a district where many species of nny genus aro 
found-that is, where there llAA been much former 
\'ariuti<lll and difTerentiation, or where tho manufactory 
of new spedne fonni! bas been IU.'th'cly at work-there, 
on (Ill average, we now find most nlrieti(>8 or incipient 
spcei('8. Secondary sexual chnmctCn! are highly \"Ilri· 
ah],', nun such cilArllctcrs differ ll11wh in tIle .. pecies 
of tIll' llame group. Yariability ill tho Mille parts of 
tluo orgnniNltioll ha.s gen('rully Ix~n taken advnntage 
of in gh-inf,: 8e<."Oudary sexual ditrcren('C8 to tho sexes 
of th\\ t<arn'· ~I)("'i('!l, and spc'Cific di/Tcn"lIf"e6 to th ... 
lII'H'mllJl"!<'i<'ll of tllf' same genus. Any part or 0lb"tlll 
den-I. 11('<1 to an ('xtraordillsry ~iz(' or ill all extraor
dinary m'lmwr, ill oomplui>!OlI with the Mille part or 
('I'J.,'llI\ ill the allied species, ml,,~t hlH"(' gone through an 
cxtrut,"linnry amount of mooifientioll I!in<'e the !,-eUUi:I 
an ... '; and thus we can uuderstand why it should often 
~till 1.>., \"tlrinble in /I. much higher degree than other 
pllr1.l!; for mriation is a long-coutinucd anti slow IJto

('t ....... nud natural selection will in such cnses not fl.~ 
yet hlln' had time to o,'crcowo tho tl-Ildellc), to further 
ulna\,ilit)' and to rerersiou to a Icse modifi~-d state. But 
"h"n a ~11l'("k ... with auy exlraordillarily~c\·cloped. organ 
IwI I"e..·Hmu the parent of wallY mollified tic@ccudants 
-lIl1i,·h OD Illy \"iew mu,,'t he a H'ry slow process, 
n'<Juirin~ a lung IapOle of lilllt'-in thill C'llSt'. natural 
1II·1, .. :tiuli Ullly readily ha,'e HUtet't.'t.!l'ti ill ¢"ing a fixcJ 
d~1. r to thtl organ, in howcn'r extrnonlinary a 
mllnn'r it may be dCH·lopoo. SPCCiC8 inheriting nearly 
the !111m" ("'mllitulion from a cummon parent alld cx
p' .... >d tf) ~ilDilar influences willlllltllrnlly teud to present 
IlIl&lu,~ ... UII l'llriati(l1l8, alld tJIl'll(l 8IlUlO S]K"Cins IIllly ocw

lIiunally fI.'lCn to BOrne of tJle chamch'l'II of tJlcir !lncicnt 
l>ltlJ1;<:nitors. Although IIOW !lud imllOrtaut modi fica
tWna way not ariae from rc"crilion and analogou, ,'aria-, 
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lion, web modiflcatiOIl8 will add to the beautiful and 
hamlonioU8 di"enrity of nature. 

" 1latcver the cause may be of each lliight difference 
in tho offspring from their parcnt&---and a cause for 
each must exist-it is the stcndy accumulation, through 
natunll selectiou, of such differences, wlien beneficial to 
tho indh'idual, that gin':8 rise to all tho more important 
modifications of structure, by which the innumerable 
beings 011 the face of this cartll are euabled to struggle 
with each other, and the best adalltoo to survive. 
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CHAPTER "I. 
DI'YlCULTIQ os TJI'.oa ... 

DimcultiCli ('>n the th('(lry ofdeecent with mooificatioll-TIlIMitiont
Ah-.,uce(.rraJityoftrallIitionaJ.uricti_Tnmeitiotllinhabilll 
of \iJ',.- ni~emaod habilll in the IIIIm ... !lI'Ci ... -S"""'i .... with 
b.bit. .";oI~ly dilJm!Dt from thoooo of tho:ir .lli~-OrJ!lU! of 
eltl'l'llWpetfee1ioo-lf ...... oftnnailion-C-ofdifliculty_ 
:-.;.tDI'I_J.cit_hDm~ofamall im~ 

not man caMS al-c>lo"'IYI~rf«t-The la ..... fl"lIityo( Type 
..,.1 01 the COllditiowl of Eriak:IlCi1 emtn-!. by tho! theory of 
S.luraI""'loction. 

LoS"o Il('fon'! hnving arrin.'(l 6t thili part of my work, II. 

l'rulld of diffil'Ultics will haH;\ occurred to the render. 
foIom!' of them arc flO gravo that to thie day I can ne\'er 
h·fled on th('m without being st.ag~l'('(I; uut, to the best 
of my judgmellt, the greater uumlJer aro only nllpnrellt, 
ami th( .... • tllnt arc real are not, I think, fntal to my 
th'~'n·. 
Th~ diRlcn1tietl find objeetiOll9 may be cla.ssod under 

the f"ll()wiu~ hea,Is :-Fil""tl~', why, if ~)('ciC8 IUlW 
delOl'l·u.I.-d from othf'r species by ill~n~ibly fiue grnda
tio",,,, do we nnt en~rywhere S<'O inunlDemblc transitional 
'{lnn~? Wh" is not all nlltlJre in conftUlion im<lend of 
the IIJlI'('if'fl ueillJ!", M we see th«m, well defined II 

..... ·omll,., Ut it )lOfO!<iblc th.at fill animal hll\'ing, for 
ill8tan<''', tho lIf.rnrture and habits of a bat, could hare 
btoI'n 'llI1JlM by tho mooifieHtion of ilOmo IInimal with 
wholly dil1'l·ft'nt babits? Can wo bdie\·o that Ilatural 
eelertit'll t'Ould produce, 011 tlle ono hand, orgaus of 
trifting importauce, sucb 88 the tail of 8. gironl', which 
1e"0I &II a fty-fiallper, find, on the other baud, organs of 

,2 
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BUch wondenul Structure, lIS the eye, of which wo hnnI1y 
1\8 yct fully understand the inimitable penection? 

~rhirdly, can instincta be acquired and modified through 
natuml selection? ""hilt shall we SAy 10 80 marvellOlls 
an in .. tinct as tbat which leads the bee to make cells, 
which hIlS practically 8ntieil1llied the discoleriCll of pro
foundml\lhClllaticiallS? 

}'OlirtiJIy, how cun we account for species, when 
CI'Of!S(!(I, Leing sterile Ilnd producing steri le off"pring, 
whereas, wheu "nrietiee arc el"088C<i, their fertility iii 
lIuimllftircd? 

'1110 two Ilrst heads shall be here discussed-Instinct 
and U ybridism in separate chapters. 

On lli~ aiMnu or 1'aritll (If trQluitWnal varut;a.
A8 natural selection acta solely by the prescrratioll of 
l)rofitAble modifications, each new form will tend in R 

fully.stocked oolUltry to take the plAce of, and finally to 
exterminate, its own less improvc<i parent or other less
flwoured forms with wlLieh it OOm<."& into competition. 
ThUll extinction and natural selection will, fIS we ha\"o 
seen, ~ hand in haud. Helice, if we look at each species 
IlIJ dC6C(!udc<i from &Orne oilJ(,'r uuknown fonLl, both the 
parent and all tho Uansitiono.1 "aMetiee will generally 
hal'e beell exterminatc<i by the "ery process of fonllo.
tion And IlCnection of the new form. 

nut, ft8 by this theory innumerable trnnsitionai forms 
mu,,;t have existed, why do we not Ilnd tiu:!m embedded 
in countle88 UllUlbers in the cnUlt of tile earth? It will 
be much more conreniellt to discu88 this quostion ill the 
chapter 01\ tho I mperfection of the b't'!ologicai record; 
And I will liCre only state thllt I belie\'c tho answer 
mainly liM in the record being iUCQmpnrably lC88 perfect 
than is gcnerally SUIJposcd.; the impen<!Ction of the 
record Leing: chiefly due to organic beings not inhabiting 
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1)I"O(ound depths of the sen, nnd to their f(!lllainf! being 
eml»ddro and preserved to a (ulure flgo only in mfl!!8e8 
of IIC(lim(>nt suOicicntiy thick all(l cxtCIISi\'O to withstand 
an cnormous amount of future degmdatioll; and sneh 
f0l:<llilifcrous IIIBSSe11 can be accumulated only wllcre much 
s('dim('nt is dcposited on the slmllow bed of the sea, 
"hi\~t it slo",ly subsides. 1'hcso contingencies will 
('on('ur only ruraly, and after enomlollsiy iong intervals. 
Whil~t tho bed of the sea is statiollary or is rising, or 
"hcll \'ery tittle 8ediment is being depolrited, there will 
be h1anki in onr geological hi~tory. 1110 cmat of the 
(,4rth is a \'&$ museum; but tho ntltural collectioll8 
ha\-e bct-n made only at interrals of time immcnsely 
remote. 

nut it may be urged that "'hell !IC .... cml c101lely.allied 
81)('('it.'8 inhabit the 8/lme territory we surely ought to 
find at tho I)r(';!cnt time Illany tnlllsitional forms. I.et 
us tnke a ~il\lpl o case : in travelling from lIorth to south 
over Ii continent., we generally meet lit successive intcr
\·al~ with ci()lJely allied or relll"C8entntivo BIKlCies, m·i· 
d,'ntiy filliug IIcarly tho 1'1/11110 place in tho natural 
{o('onOllly of tho land. 'l'hcso rellNlS(mtatil'e species 
ont.'11 meet and interlock; and 811 tho ono becomes 
nlrer and rorer, the other becomes more alld more fro
(pl.'nt, till the ono replaces the otlicr. But if 'We oom· 
)lare theeo ~1le('ie8 whero they intemlingle, tlleY are 
W'Df·rally RII a~lutely distinct from each other in eycry 
dttail of "tructUfe M are spe<'imens tak('ll from the 
m('trnpnlu. inhabited by eneh, By my tllf:'<Iry these 
Iilli\~1 llpe<'i(>;l hal·c deSC<'nded from It eommon parClit j 

and during tho Jll"O('("$iI of modification, cnch 11M l)('COmo 
adaptcd 10 the conditiolls of life of it~ 011"11 I'('~ion, and 
hM hillplllnted aud cxtenninntro ita original parent 
and all tho transitional vari('tif'~ between its post and 
rn. .... ·nt slates. Henee we ought not to expect. at tho 
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present timo to meet with numerous transitional ,·ari
etics in each region, tllOugh they must hare e.risted 
thel'(', and llIay be elllbedded thero in Il fOllSii condition. 
But in the intennediate regioll, luwing intermediate 
conditione of life, why do wo not !lOW fmd clOllCly-linking 
iutennediate Hlrietics? This difficulty fo r a long time 
(luit(J confounded me. But I tllink it Clln 00 in largo 
IJIlrt cXllinined. 

I n tho tlrst placc we should be CJ:tromcly cautious 
in infcning. because fill area is now continuous, that it 
hus been continuous during II. long period. Gcology 
would lead \Ill to belicve that ahnost e,oery contineut 
has bceu brokeu up into isiunw. even during the later 
tertiary periods j II.nd ill suc.h wanw. dj,;tinct species 
might 11In·e been scpamtely formed witbout the possi
hilily of intermediate ,·arictiCll existing ill the interme
diate 1.oncs. By chan~ in tho form of tho land and 
of dimate, marino areas now continllOus must oftcn 
hu\·o cxi~ted within recent tilllCil in (I fur less contiIllIOUS 
nn(\ unif(,rm condition thnn at prel:lClit. But I wiU pass 
OH'r thi~ way of csclI.ping from the difficulty j for I 
bclie\·e that llIaDY perft.'Ct1y defined species ha,·o been 
formro 011 stricliy contiuuous areas j though I do not 
doubt that the fonnerly brok('n colU\itioll of areas now 
contillllOu, llflll played an important part in the forma
tion (lr lie", SIK!Cics, more especially with lrccly-crossing 
"nd l1Rndf'ringanimais. 

In looking at species fill they nrc now distributed 
o\·er a wide aroo, we gcnemHy find them tolcmbly 
lI\un('rolls o\'er a large terrilory, Own becoming some
wlmt ahruptly mror and rarer 011 tho eonfin(,lI, (111(1 
fiMlly disappearing. lIence tho neutl'lI\ territory be
tweell two representative species is gcnenllly narrow ill 
l'Ollipnrison with tho territory proper to each. We sec 
the SUlIIO fuet ill IISCcndiug mowltuins, IlIId SOlllctiml~ 
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it jg quite rt'mnrkablo hOlv nbn1lltly, as Alph. de Can
doUe has observed, a commOll alpine species (lisap
pt'1lrS. The same fact has Uccn noticed by E. Forbes 
in 80uDJing the d(lpths of the 8(>IL with the dredge. To 
tilO!le who look at climate and the physical conditions of 
life as the all- important clements of distribution, these 
focts ought to cause surprise, lIS climate and height or 
d"pth gmduate away insensibly. But when 11'0 bear in 
mind that almost every SllOCics, en:-n in its metropolis, 
"'ouid inert'aII(> ilUlllenaely in uumbers, were it not for 
(llber oomp(lting species; that IIMely aU either prey Oil 

or !lene 808 pn'y for othel1l; in ehort., that eooh organie 
i:M,'ing is either dir('('tly or indin-ctJy related in tho most 
iml"lrtant manner to other organic being;;, we must see 
that tilt' NUl~C of the inhabitnnts of any country by 
no mC8IlS uC'ill .. h-cly depends 011 insensibly changing 
phy~ical ooutiitimlS, but in IB~e part on the preIK!nce of 
other spc('it'll, on which it df'penw. or by which it jg 

dt...troyed, or with which it COllles into oompetitioll; !md 
~ th«$ AI!Ccil'!i are already define<1 objectA (however 
dW~'lDay han' become 80), not blending one into another 
by iwen."ible gmdntions, the rangtl of tmy one species, 
d"I"'nding ILi it does on the range of othel'8, will t(lnd to 
t..e ~harply d('fiul'd_ Morean'r, ('neh speciea on the con
filles of itll rangp, where it exi~ts in lessened numix"l'8, 
will, during I\u('tuntions in th£' number of its f'ncmies 
or of its I'n'~-, or in tIle 1:Ii!,U«1Il$, be extremely linble to 
Iltt('r utcnnination; and thlli itA gcogmph.ical range 
... i11 come to I.e IItillmore shnrply ddinecl. 

If I am ri/.l'ht in bcliC'\-ing that allil'<i or «'prescntutin' 
!Ipt'('i(1l, 111'11"11 inhabiting a continuous area, IIro g<:>ne
nilly 110 dbitrihutt....! that Mch h,\:! a wide ran~"O, with 
a COmIJal'lltin'I~· narrow Il('lilrol territory betw(\('n them, 
in which till')' 11t~'Ome ratht'r sw\.lt'uly rarer and rorer; 
tllt'n, as \·aril'lit'~ clo 1I0t Cil8ClltiaJly differ from ~p()('iC:!, 
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the /lftme r\lle ",-ill probably apply to Loth j aDd if we ill 
illlngilliltion Itdallt a ,·arying gpeeies to n ,·ery large aren, 
we ~hall Illwo to adapt two varietiCIJ to two large 1lrCa!!, 

nil" n thir..! yariety to a nnrrow intenn{'(iiate zone. The 
interm('(linte ,·ariety, consequently, will e)l.: ist in Jesser 
numbers from inllll.bitiug a llarrow Aud lesser area j and 
prn('jie(llly, lUI fnr AS I can mnko out, this nllo holds good 
with v(lrieties ill a stnlo of nntllro. I lu,,·c Ulet with 
striking inslnnces of the rule in tho cnsc of vArieties 
illwnnedinte between well-marked varieties ill the genus 
llal/lnus. And it wouid appear from infonnntion given 
lIle hy iUr. WatlJOn, Dr. Asa Omy, and jUr. Wollaaton, 
thflt gt-nemlly when vArieties intenllcdiato behreeu 
b·o oth('r forros occur, they are mueh rnrer numerically 
than tho forms which they ('()uncct. Now, if we mar 
tnl~t these fAda and inferences, And therefore conclude 
that vnrietie8 linking two other '-nrioties together 11.6\-0 
generAlly ex isted in lesser nnmbe~ thAn the ronns which 
they conncct, then, T think, we can understand wIly in
tcrru(\()iAto Yarietios sllonld not enduro for ,-cry long 
periods j-why as a geueml ntle they IIhould be e)l.:ter
lUinnt{'(1 and diSllppenr, l!OOner than the forms which 
th<'y originally linked together. 

F or any fonn existing in Ies.:;cr numbers would, aa 
nln.'fldy remarked, rWl a greater chance of being exter
minAted than one existing in IA .... ,,'O numlJers j ami in 
this particular case the mtennediAte fonn would be 
eminently liAble to the inroads of d08('ly allied forms 
uisting on both sides of it. ]~ut a. far more important 
considemtion, !~ 1 IJelic\-o, is that, dllring the process 
of further modificntion, by whieh two Yarieties are sup
IlO!!Cd on Illy theory to be converted and perfected into 
two dilltinct species, tho two whieh el(i~t in larger 
numbo.>riI from illhahiting larger areas, will have a great 
lI(h·Mtngo o'·er the intennedinte Hlriety, which exist~ 
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in smaller numhel1l in a narrow and intermediate I'.one. 
}'or fonDS existiug iu larger Dumbcl1l will always Lave 
8 1)I:ti('r chance, witkin BUY gi"(,JI lM!riod, of presenting 
further f(n'oumble 'flU1atioDs for tHl.tuml selection to 
I!('ize on, tlll"ln will the mrer forms which exist ill lesser 
nllll\bcltl. HCllce, the more comll\on forms, in tho race 
for lifo, will tend to heat find supplant the iC811 comIDon 
(ornl1\, (or these will he more slo\\ly modified and 00' 
J1TQ'"ro. It is the saIDe princilJie wiJidl, ns I belie"e, 
Il.C('(\UIlU fur the oommOIl species in each country, Il.!I 

~ho\\ II ill the IIeCOnd chapter, pre8!'nting 011 an M'erage 
a gri'8ter number o( well·marked "aricties tllfln do the 
ran:·r Pl)('('il.'ll.. I may illustrate what I meall by sup
J)(lI<jng three varicties of sheep to be kCllt, one adflpted 
to 811 extensive mountainous region; a second to a 
oomparnti"cly nllITOw, hilly tract; find a third to 
wide lliains at the base; Bnd that tho inhabitants 
are all trying with equal steadinC811 and skill to im· 
PTQ"o their stocks by IIClcction i tho clumces in this 
('Il.<;{' will be strongly in favour of tho great holders 
011 the mountains or on tho plains impTQ"ing their 
bl"t.'(l<iil more quickJy than the small holdcl"iI 011 tho 
intt'nn{l(iiate narrow, hilly tmct i and consC<)uently 
the impron>d mountain or plain breed will 80011 take 
the "law of the 1(';18 impro,'oo hill bf1'e<i; and thus the 
two bfi'Nis, whirh originallyexistcd in greater numbers. 
.ill rome into clOl.'e contact wilh each otb('r, without 
the inw'llOllitiun of the ~lIppJant~l, intc.nnediate hill· 
va.ri.,ty. 

To ~lIm up, I bdie'i"e that SI}('('iCll (,ollie to be tolerably 
.('II .. <I(·6nl"'« ol~ects, and do not at flny one period pro.. 
fl('nt an inextricahl(' ehaOl!l of I"arying and intermediate 
lin"~: flrtltly, becanse new ,"ariotiee afO "ery slowly 
(onn('(I, (or variation iii a \""Cry slow PTQC('!<'J, and 
Ilatuml.wlcctiou can do nothing until (a,'oumble mria· 

.3 



1 78 I)IHICULTI ES 0:' TIlLOIlV. 

tiollS chance to occur, and until a placo in tho JllIturo. l 
polity of tho country can be better filled by somo 
modification of somo ono or moro of its inhabitants. 
And such new places will dopend on slow changes of 
climate, or 011 tllO occasional immigration of new iulla
bitantil, and, probably, in a still more important degree, 
on somo of tho old inhabitants beroming slowly modi
fied, with the new fonllS thus produced and tho old 
oues acting and reacting 011 each other. So that. in 
any 0110 region a,lld at anyone timo, wo ought only to 
see a fow species presenting slight modiAcatiOllll of 8troo
hue in SOlllO degree permanent j and this assuredly we 
do see. 

Socondly, areas 1I0W continuous must of ton have 
exiWxI within the recent period ill isolated portions, in 
II hiah many fonna, more especially amongst the classes 
which unite for each birth and wander mucll, may hal'o 
l!epamtely been renderod sufticiently distinct to mnk as 
representative species. In this rase, intermediate vari
eties between the sel'eral rellresenwtil'e species and 
their common parent, must formerly have existed in 
each broken portion of the land, but these links will 
IUOI'e been supplanted and exterminated during the pro
cess of natural selection, 80 that they will no longer 
exi..;t in a lil'ing state. 

'rhinlly, when LWOOrmore varieties have been fOroled 
in different portions of a strictly continUOIlS area, inter
mediate varieties will, it. U! probable, at first ha\'e been 
formed in the intennediate zones, bnt they will g-ene
ro.lly have had a short duration. For these inter
mediate varieties will, from reasons already assigned 
(namely from what we kllow of the actual distribution 
of closely allied or reprcscJlwtive species, and likewise 
of acknowledged varieties), exist Ul tllo intermediate 
zolles in lesser numbers than the varieties which they 
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t('nd to connect. From this cause alone tlJ(.' intcnne
diate varieties will be liable to accid('lltl\l cxtuminatioll; 
and dnrinA' tho IJr0ces8 of furtber modification through 
IIntllral eclection, they will almost certainly be beaten 
and 8uppitUlted by the forms which they connect; for 
thCiO from existing in greater number!l will, in the 
flf:'A'regnte, present 1U0re YfLrintion, And tilUe be further 
impronxl through natural selection nnd b"U.in further 
adnmtagcs.. 

I..rutly, looking not to nny olle tim!', but to all time, 
if my theory be true, numbtrless illt('rmodiate varieties, 
lillkill~ 1ll0000t closely all the species of tho enme group 
togt'ther, must aasuredly 111l.\'e e,;isted; lout the ,'ery 
JlI'IX'(..;i of natural selection eolllltllntly tends. 118 11118 been 
I!O oft('1\ remarked, to extenllill[lte the parent-forms and 
th!' iut('rmediate links. Conseqnently e\·idcnce of tll('ir 
fornwr cxi~tl.'lI(:e could be found only uIDongllt fossil 
rcmAill~, "hil'h nre pre:s('rH~d. M we shall in 8 futuro 
chal)tcr attempt to show, ill IHI extremely imperfect and 
intcrmittcntnx:oru. 

0,. tne orig;'1 mid iraNlition, of oraam'c being, lI:ith 
pm/hirr Iwbl~' and Itructllre,-lt hns been Il8kcd by 
tb4'ul'i'''ncnlsofsueh,-ielnI1l81 holtl,how, fori\l:jtan~. 
a land canli,'OlOUS animal coliM ha,-c ixo('u oou,-crted 
into (Juo \lith aquatic habit~; for hOIl- could the animal 
in it~ tran_itional state have ~llb,;i~ted? ] t would be 
1'8I<y tt, ijhow tlmt within the t\Il.lllC A'lOUp carnivorous 
anilllall4 exi-t IUI,ing c"cry iut"rmc(\i,ltc !\,rodc I.JetWcell 
tnlly '''l'l8ti<' and ~tridly krrt:,.trin! huhi~; and as 
Nwh "xill'" hy a ~tru~gle for lift" it is c\('nr that each is 
.... dl ", IIl. Jlh~1 in it>! hll.biL! to its pillec in U!lture, Look 
lit tilt' :\[lI~t,'la \"i>!01l or North .\lIl1'ri('1I, wh.ich llilS 
\\\ hu.~1 fl'd and whicll r(';;('lllhlc~ an ottl'r in its fur, 
IIllOrtlq,'l\all<lforllloftail; durillgslIllllllcrthiaanimll.l 
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dives for and preys on fish, but (luring tlle long winter 
it leM'es the fnnell waters, an!1 preys like otller pole
("aia on mice and land animals. If a different CiU!O had 
been taken, and it had been asked how all iWlectivorous 
quadnlJJOO rould possibly 1Ial'0 been rom{'rtro into II. 

/lying bnt, the question would IlR'I'"e been far more diffi
('ult, and 1 could havo given no answer, Yet I lliink 
surh difficulties Illwo very littlo weight. 

ilere, as on other occasions, I lie under 1\ 11('9-"y dis
Rdl'anta~, for Ollt of the many stri1..-ing cases which J 
h""o collected, r CRn give only one or two instlUlcef! 
of tmusilioual habitil and structUre!! ill cloeely allied 
~I)OCies of tho Mmo genus; flm! of din'l'8ifled 1mbit.!!, 
e ither con8tl1nt or ocensional, in tho Mmc species. And 
it seems to nlO that nothing lCi18 than a long list of such 
cases is sufficient to 1e88('11 the difficulty in any par
ticnlarCR86 liko that of the hilt. 

Look at tho fAmily of B<Juirrels; here we 118\"e the 
flne!'t gmdlltion from animals with their tails onl~' 

slightly flattened, and from others, as Sir J, llichardson 
hns remarked, lI;th the poeterior part of their bodies 
rather wi<le and with tlle skin on their flanks rather full, 
to the 8I)--C8l1od flying !lCJllirrels; and flying B<Jllirrels 
hAn) their limbs and even tho base of tho tailllniled hI' 
a hrood e:l:pnnso of skill, whieh so:rl"f.'8 as n parachute 
and aUowlI them to glide through the lIir to 1111 nsto
I\i~hing distllnce from tree to tree, We Cl"IIlIlot douLt 
that each stnlclure is of 1196 to each 1.-ind of l!CJuirrel ill 
ilil own country, by enabHng it to escape birds or bensts 
of prey, or to collect food more quickly, or, as there 
is f'CMOll to believe, by \('S9Cning the danger from occa
sional fall& nut i~ does not follow from thi8 fact that 
the stnl('tllre of ooch squirrel i8 Ule bcA that it is po;!" 

~ible to conceire under all IUlturnl conditions. Let the 
dimate ami wgctation change, let other oompeting 
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rodents or new beasts of Ilrey immigrate. or old ones 
become modified, aud all analogy would lead WI to 
belio,'o that 80me at leastof the squirrels would decrease 
in nUlliOOrs or become exterminated, unleBII they also 
became modified and impro"ed in structure in a corre
sJlonding Infi.nller. Therefore, I CIOIl sec no difficulty, 
more cspecinlly under changing conditions of lifc, in 
tho colltiuued prcscrratioll of illdividllals witll fuller and 
fuller nank-memuranes, eadl modification being useful, 
()8(·h being propagated, until by tho 3C(!nlllulated effects 
of this Ilrocetl8 of natural selection, a l)Crfect 1KH:a1led 
flying squirrel Wa.!l produecd. 

Now look at the Galoopithecus or flying lemur, 
which fon.erly was falsely ranked amongm. 00(8. It 
has an cxtrclnely wide flank-membrane, stretclling from 
the conlCrs of the jaw to the tail, and including the 
limba and the elongated fingers: tho flank-membrane 
i ~, "l~ fumished with an extensor muscle. Althongh 
no gntt!uflted links of structure, fitted forglidillg tJuongh 
tho nir, now COlllcct the GaioopitiloclUl witll the other 
Lemuridoo, yet I see no dilnculty in supposing that 
8Uch links fonnerly existOO, and that each had been 
fonllt'(1 by the same step8 as in the CAAO of the Icss 
~rf,'('tly gliding l'quirrels; ami that each grade of 
Unwtu", was u,;cful to its po6S('5iIOr. Nor can I see 
any in.rnperable difficulty in further believing it pos
~iule that tho memhrone-connected fingers and fore
arm (,f tht:' Goleopitheeuil mig-ht be greatly lengthened 
by natnrol sdl'ctioll; and thi!!, as f(lr as the organs 
of Highl are COllt-enled, would COIn-Nt it into Ii bat. 
JIl l>ntl! which ha,"e the willg-mellibrono cxt(' llded from 
the top of tho shoulder to the tail, indnding tho hind_ 
leh"il, 'HI perhaps see lrace8 of lUI apparatus originally 
ron"tmctt.'<i for gliding through tho air rather than 
fur IIight. 
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If about a dOZ('n genera of binh had become e::s:tind 
or were unkuollll, IIho would bave ,'entulX'd to ha\'e 
surmiSl'd that binh might lla\"e existed which \I;jC(\ their 
wings solely fI8 flappers, like tllO logger-headed duck 
(llieroptenls of }:ytou); !l.S fins ill the wat<lr and frout 
legs on the land, like the penguin; ILS 8Ilils, like the 
ostrich; aud fuu('tionally for no )JIlrpoee, like the 
_\ptl'T)"L Yet the stnlctUffl of each of th(>fjQ birds is 
good for it, under the conditions of life to wbit:h it is 
ID:1)Oeed, for each hILS to lh'e by a struW.;lo; but it u. 
not nocOl>Sarily the be~t possible lllider nil posilible con
ditions, It must not be inferred from tllcso remarks 
that any of the grades of wing-strueture here alluded 
to, which perhaps lIlay all lun'c resulted f",1ll disuse, 
indi~'fIte the natuml steps by which bird~ have ac
«uil'l'd their perfect j)()wer of flight; but they &ern', 
at least, to Iiliow whnt diversified moons of lnlnsition 
are pCl!,,,ible, 

Sccing that a fell' members of such wawr-brcathing 
dnsscs as the Cr1.l. .. tll{'en and l\[olluscn are adapted to 
lh'e on the land; and aeeing that we have flying birds 
Ilild lUammals, flying illl;C(!1iI of the most di"crsified 
tn)('s, flUd fonncrly hw.l /lying reptiles, it is coucei,"
able that flying-fbh, which now glide far through 
the air, alightly ri.oing nnd Ulming by tho Aid of their 
Jlultering finB, might 1111'·0 ~l\ modified iuto per
fedly winged allim"ls. If this hnd \x!ell effooted, 
who would IIIH'O c,'cr imngined thnt in an ellrly tnll.l
~itionlll state they had been inhaJ.,iUlllls of the open 
ocean, and had USo..'(l their incipient organs of flight 
exelusireiy, a.a far as wo know, to e8Ctljle being dc
murcd by otherfilih? 

Wh(-n we see ally .. tnlcture highly perfected for any 
particular Imbil, as tIlo wings of a bird for flight., we 
should bear ill mind that animals dislliuying' early tnm-

7 ... , 
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sitioual gmdcs of the structure willlK'ldom colltillue to 
exi"t to the Pl"C!Ieut day, for tlley will ha,-o been BUP
)llauted by the "cry process of perfcctiou through oatuml 
IK'lectiou. }'urthenuore, we lllay conclude that tmnsi
tiol11ll gmdes between structllr08 filted for ,-cry different 
habilil of lifo will rnrely have been dc\'clopcd at an early 
period in grc·at numbers and under many subordinate 
forllls. Thus, to return to our imuginary illustrntion of 
the flyillg-fi:;h, it does not seem ))robnblo that flBhcs 
capable of truo flight would havo Ue<!n dOl-eloped undcr 
mallY Blloor<iinate forms, for taking I)~y of lllaoy kiud;; 
in many \\fl)"8, on tho land aud in tho water, until their 
organ.i of flijXht iuu:1 rome to a high stago of perfC<'tion, 
!<i) 1108 to IUl.\'e giren them a decided oomntnge o,-er 
othl'r animnl.i in tho battle for lire. J-Ieu<:o th(\ chanco 
(Of di,;('()Hlrillg species with transitional gmdCil of struc
ture ill a fOlll!il condition will alWflyS bo Ie&>, from their 
hfl.\-ing t'xiste<i ill lesser Iltunbera, than ill the ease of 
!;I)I.·de~ \lilh fully (le,-eloped structures. 

I \li]l now gi"e two or three inslnnee9 of di,-ersified 
alut (If dmngcd habits in tho illdil-idunls of the snme 
1I1~'('itl!l. When either ease OCCllfll, it woult! be e83Y for 
lIulural hl'let'lion to fit the Ilnimal, by !lOme modification 
of ilil I'mu'ture. for its cllaugoJ babita, or exclusively 
for OIH' of illl iII'\'eral different hahili'. 13ut it is difficul~ 
tv tdl, all<\ immatC'-rial ror us, wbIJtiu.'r habits generally 
4·han~t! fin-t lIud $tnl("tllro afu:nnm:Li; or wiJetil(.'r lI]jght 
IIlwiti"utinlU! or ~tru(:luro h'6d kl ehaugt.'<i habits; both 
I'l'>li",Lly (In.-n phan;:-e almo-;t bimuitant,(ll1.,dy. Of euscs 
uf challj.,,,-~IIUlhilll it will sullice Ill('rely to nllUllc to that 
(If the Inan," Briti"'1i illseet.~ which nolV fNld. 011 exotic 
IlIaD!", or e~,"lu~in'ly 011 Ilrtilieialsllh><tlllle('s_ Of (liver
~jil • .J habitl! innumerable instnul"'(.'8 oould be gi"CII: I 
IUl\"o onl"n watched Il t~-rallt flyt"ntt'i\l'r (SaurophagU8 
iOull,lmratulj) in l:!-outh ..lmerica, horering o\'er ono !!pOt 
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and tllen I)rocee<iing to another, like a kesil'l'l, and al 
olher limes swuding stationary on tho margin of water, 
amI then dnilhing like a kingfisher fit "fisll. In Ollr 

own country the larger titmouse (Parus mfljor) may be 
flCCn climbing branches, ahnOElt like a creeper; it orten, 
like a shrike, kills small birds by blows on tllo head; 
and 1 hR\·e many times soon nnd heard it hammcring 
tho scOOs of lhe yew on a bronch, and thus breaking 
lhem like II nuthatc!J. In ~'orth America the blllCk bear 
Wilt! 90011 by H earne swimming for llOurs with widely 
open mouth, thllS catching, almost liko a whale, insect.! 
in the water. 

As we sometimes 800 individuals of a species follo1\-ing: 
habits widely different from tJ10Ele of their own spedes 
and of the other species of the MlnO genus, we migllt 
expect, 011 my theory, that such individuals would ()('_ 
caqionnlly ha,·o given rise to lIew species, II/wing anom. 
alou9 habits, 1111(1 with their stnlcturo eiti)(!r ~lightly 
or oolll<illembly modilled from that of their proper type. 
Ami BUell instlln(!C8 do OCCllr in nature. Cfln II more 
striking instAnce of adllptAtion be given than lIlat of It 

woodpecker for elilllbing troeiI and for seiz.ing iusects ill 
the ehinkt o( the bark? Yet in North Amcriea there 
am woodpockers wbicb feed largely on (mit, /lnd others 
"·ith elongnteci wings which chase ill8C(!tII on the wing; 
and 011 the plaiDt of La Plata. where not a tree grows, 
there ia a woodpecker, which in e\·ery essential partof its 
organisation, C'·cn in its colollring, in the harsh tone of 
its ,·oice, £Ind uudulatory flight, told mo pluinly of its 
close blood-relntionship to our common species; ret it 
is a woodpecker which ncyer climbs a tree r 

Petrels arc the lIIost ailrial and oceauic of birds, ret 
in the quiet SOllnda of i'ierm del FlIego, the Puffinnria 
berardi, in ita general habit.s, in ita Mtonislling power 
of di,·iug, its IUauner of swimming, and of flying when 
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lll1l1iUillgly it takes Hight, would be mistakcn by any 
0110 for an Bilk or grebe; uO"crthclC88, it is CSilClltially 
a petrel, but with many pnrtil of ita orgunisntion pro
foundly modified. On the other hand, the IICutCllt ob-
8Cr\'cr by cxamining the dead body of tho water-ouzcl 
lI'ollhl nm'cr have suspected its sul;.aquatic habits; yet 
this anomalous member of tho strictly terrestrinl thrush 
(nmily IIholly 8Ubo!ists by di"lng,-gmspillg tile stones 
wilh its fL'('t lind using il<! wings undcr \lCller. 

H e who lx·lien'll that each being IHls ken ereatcdllll 
we no,,· IK'C it, must occasionnlly ha,'O felt Ilurprise when 
he hail met with all animal ha"ing hnbita aud stnlcture 
not at all in agreement. What cun be plainer than 
that the webbed feet of ducks and geese are fonned for 
swimming? yet there are upland gOCO!e withwobbcd feet 
llhich "Ircly or ue.er go ncar tho water; and 110 one 
U6eI)\ Audubon has seen the frigate-bird, which has all 
iu fOlir toea webbctl, alight on the 8urfilCO of tho sea. 
On the other Imlld grebes and 0001$ nto omiu(,lltly 
aquClti(', nlthough theit toes are only bordered by mem
bral\c. \\'hut 8C('11LS plainer than th!l!. tho long toe8 of 
wullatore8 are formed for walking orer swamps and 
!looting l)iauta, y('\ tho water-hen is nearly o.a aqu.atic 
as the C\lOtj and the landrnil ne(lfly all h-I'l'(-';'trial 88 tile 
(Iooil or pnrtridge. In sneh ea.-, and IlIlllly others 
roul<l be gi"('n, llabits I)a,-o changed without a cor
n.o;rpowling cbange of structure. 'i'he '/I'ebbed feet of tho 
ul'lll.n(1 ~'t)(JIM'llDlly be said to hnro OC'OOIIlC rudiln('ntary 
in fuu('ti4!11, though not in structure. 1n tho frigate
bird, Ilw d(,(·ply-scoopl.>d mf'mbrnno b<'twC(l1\ the tocs 
"how~ that 3truchm) has begun 10 ('hangf'. 

)1(' who believCI! ill !;Cparate and innumerablo nets of 
(,n"ation "ill !!BY, that in th('se C'1UK't it has plea.scd the 
('J'('dtor to ('fJu..e a being of olle type to tuko the place 
of olle of allother type; but this lk.'('n\8 to IilO only re-
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stating tho fact in dignified language. 110 who belieH!S 
in the stnlggle for existence and in the principle of 00-
tural seledioD, will ael..-nowledgo tlmt c"cry orgnnic being 
is constantly clldeavouring to increase in numbers; and 
that if any onc being ,'ary Cl'cr 80 little, eithcr in 
llabils or structure, and thus gain fin ad"antago oYcr 
SOIllO other inhabitant of tho country, it will seize on 
tilO plllCC of that inhabitant, llOWCVCf diff<lt'Cnt it may 
be from ita own Illace. ll<lnco it will causo him 110 sur
Ilriao that tllCI'6 should be geese and frigate-birds with 
webbed feet, living on tho my land or 1ll000t rnrely 
alighting on tho wateI' j that tllCro should be 10llg-toed 
conlcrnketl lh'ing ill meadows inswoo of in swamps; 
that thcro should be woodpecken wileN not a tree 
groWS; that thero should be diyiug thrushes, and petrels 
with Ihe hal!its of auks. 

Orf}a'll8 of exirtml fJlTfectiim altd compiicati<m. - '1'0 
IIUPpOIIO that Iho oye, with all its inimit.nblo contrivlIllces 
fOf adjusting tho focus to diffcf(!nt distances, for ad
mitting different amounl8 of light, nnd for the corI'€(;
tion of spherical and chromatic abemltion, could have 
boou formed l!y naturnl selection, S(!(!m8, 1 freely con
fe;.,., aLsurd ill the highest p08sible degree. Yet reascUl 
tell .. me, that if nUlllerolUl gradations from a perfect and 
COIDlllCl: eye to ono \"ery imperfcct and simple, each 
grnde being IlSCful to il8 poiISC88Or, can be sbown io 
exist j if furlhef, the eye does \'ary o\"er flO slightly, and 
tho variations be inherited, whieh is certainly the case; 
and if any mriution or modificatiOIl in the orgun be 
ever useful to an animal under ehaugiug couditions of 
life, then tho difficulty of believing that a perfect and 
complex eyo could be formed by naturnl selection, 
though insupero.ble by our imaginfltiOI\, ('till hardly be 
colI,.idtrcd real. liow a lIen"o comefl to be sensitive to 
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light, hardly concerns us more than how lifo itself first 
originated; but I may remark that sevcral foota make 
mo BI"'IX'Ct that any sen:;ith-e ncrvo may be rcudcred 
sellsiti\"o to light, and likewise to th060 coorser ,·ibra
tionB of tho air which produce 8O\\l\d. 

In looking for tho gradations by which an orgnn in 
any spc(:i~ Ill\!! boon perfectod, wo ought to look exclu
sively to its lineal ancestors; Lilt this ia acurcely c,-cr 
pOBl,ibl(', aud we are forced in cocll case to look to ape
("iN of the same group, tllat is to the collateral de«:end
anUi from the wme origiual parcn!"fonn, in order to 800 

what grndatioll.9 are possible, and for tho chanoo of BOme 
gradatiOlii hllxing been tmusmitted from tho earlier 
itagc$ of de&eent., ill an unaltered or littlo altered condi
tiO!) . .1mong-t cxi~ting Vertebrata, wo find Lut a small 
alllount of grodntioo in tho stnletnl'O of tho oye, and 
from fo&;il species we call learn notlIing on this hcad. 
In this great cl!WJ we should probably lmvo to descend 
filr bcueath tho lowest known fO&iliferolls stralum to 
discOlor tho earlier ~tages, by which the eye haa been 
1"-'rft.'ek.J. 

III the .\rticulal.n we can commrnco a I!CriCII with an 
ol'tit" nen·e merely cooted with pigmrnt, and without 
IlIlY other IDl'Chaliism; and from thi,. low ljtnge, nume
I"OIIJI gmdations of structure, brunching olT ill two fun_ 
(iamentalh- dilT\·n:nt lillC8, call bo shown to Ubi, nntil 
II"tJ rt:lwh ·Il mooeralely high stah"(l of perft.'o:lion. 111 
(~rta.ill cru .. tatoeaWl, for iu.;taIlOO, there iii a double 
t"unwa, tho jlmcr oue di,·idro into fIlCi!U!, within each 
of ",hidl thel'l.' is Ito ICll:l-ljhapl.'d swelling. In othcr 
('ru~ln\"·'UIIi Ihe t mu~paTCllt oonCl! which arc eooted by 
l,iglIINII, IIml Vo'hich liroperly ad only by cxcluding 
Ja~"n.ll pt·lII-il~ of ligllt, are l-UU,"CX at tht-i r upper elldis 
alJollllu~t ad by eonn:rgCIlCC; /lud at their lowcr euds 
tll"TC ~ .... Ul.;i to be au imp._,rfCt.:1 vitrt.'Ou8 lSuWtancc. 
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With th~ fact8, here fUT too briefly und imperfectly 
given, whieh 8how thut there i8 much graduated di"cr
sity ill the eyes of linllg crustacenns, alld bearing in 
mind Il0w 8mall the number of living animals is in 
proportion to those which have becomo extinct, I can 
see no very great difficulty (not moro than in the case 
of many other structures) in belio,'ing that natural 
selection hM converted tho s.imple apparatu9 of an 
Ol)tie nerve merely ~ted with pigment aud invested 
lIy transparent membrane, into all optical instrument 
118 perfeet 118 is poe.setl8Eld by any member of the great 
Anieulatecll\98. 

He who will go thns far, if ho find on rUlishing thiS 
treatise that large bodies of fnclB, otherwise inexplicable, 
eM be explained by the thoory of descent, ought not to 
llesitate to go further, and to admit that a structUl'O 
cven as perfect as the eye of an ellgle might be fonned 
by nntural sclection. although ill thiB ease he does not 
know nny of tho transitional grades. n is reason ought 
to conquer his imnginntion; though 1 I)fWO fclt the 
dinlculty fnr too keenly to be sUl'priscd at IIny degree 
of hesitation in extending tho principle of natural selec
tion to such startling lengths.. 

It is scarcely possible to a"oid comparing the eye to 
a teleac:opc. We know that this instrument has been 
perfected by the long-oontinued efl'orlB or the highest 
human intellectil; and we natumlly infcr that the eye 
has been fomJed by a somewhat analogous process, 
But may not this inference be pre8l11nptuous? Have 
we any right to Il8SUffiO that the Creator works by 
intelleetunl powcrs like those of man? If we must 
{'Qmlml'(l the eye to IIIl optical instrument, we ougllt ill 
imllgination to take a thick layer or transparent tissue, 
with 1\ nen'e scusitive to ligllt hencatl}, alld thell sup
IlOile e\'ery part of tbis layer to be continulllly cha nging 

1h8 mol.t or 1ft; 
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,;Iowly in tiensity, 80 as to sepo.rnte into layers of differ
ellt densitiC$ and thicknesses, placed at different di~ 
lances from each other, and with the surfD.Ce8 of each 
layer slowly eh.rlllging in form. l~nrther we must sup
pose that there i3 a !K)\o,·er always intcllUy watching 
ea<'h slight ncciticutal nlterntion in tile trall8parent 
layers j IIl1d carefully selecting each altcrntioll which, 
lIuder '"aried circumstances, may iu IIny wny. or in any 
degree, wild 10 produce a dh,-1.illcter image. We mu~t 
SUj)pOilCl each new stato of tllO instrulllent to be multi· 
plit'(\ by tJle million j and each to be prcecrwxl till a 
better be produced. aud then the old OnC8 to be de
~troy«1. In li,·iug bodiCR, l"IlriatiOIl will cause the 
slight altemtions, genemtiou will multiply thew almost 
infinitely, and natural selectioll will piek out with IIII
emng skill each improyeUlell!. Let this JlfOCCSi! go on 
fur millions 011 milliOIl8 of years j and during each year 
on millions of individuals of many kinds j and lIlay wo 
not beli('ro that a living optical instrument might tllllS 
be formed lIB superior to ono of glll88, as tho works of 
th(' Creator are to those of man? 

If it could be demonstrated tlillt any ('omplcx organ 
el:b!tcJ, whicb could lIot possibly lull'c 00e1l formed by 
numl'rouR, su(.'C(>8gjn; sJight modifications, Illy theory 
"'·!.mld absolutely break down. But I can find out DO 
<'IM'h CIlIIC. Xo doubt mauy organs csb!t of which .... 0 
do Dllt kllOw the transitional grnrle~, morc Cl'IJlCCially if 
we louk to mucb·i.~lated sj)C('if'll, round which, accord
inR tv my tJwory, there hag been mudl extinctiOIL Or 
again, if we look to all OrgaD OOlllloon to all the mem
bt,.. (If a large class, for in this latter ease tho organ 
mwt have been first. formed at lin t'l:lremdy remote 
period. llinoe which 1111 tho mlllly members of tho e1aSl> 
bll"o !Jet,n de\"elopod; and ill oniE·r to dUco\·er the 
early tranaitional grades through .... hich tllo organ luis 
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pMsed, we should ha.e to look to ;(lry ancient ancestral 
forms, long since become extinct. 

We shouJd be extremely cllUtious in concluding that 
nn organ ('Quid not hM'e been fo.)rmed by transitional 
gradations of 8Omo kind. N umerons cases eould \)(' 
gil'ell amongst the low(lr animals of tho Mmo organ 
perfonning at the BRme timo \\holly distinct fUnctions; 
thus thl' fllimentary eanai l'Cspire!!, digests, and excretes 
ill the lan'a of tho dra~)J\-fly find in tho fbh Cobites. 
] n tho 11 ydm, the animal may be tnrllOO illllide out, 
and the exterior snrfaee will then digest and tile sto
mnch re8Jlirc. III snch ease8 natural aeJE:!Ction miglit 
easily IIpeciali.se, if any ad"antage wero thus ~inoo. a 
part or organ, which hAd performed two funetiolliS, for 
one (unction alone, and thus wholly change its llatlll'C 
by insensible steps. Two distinct OrgrulS lIOmctimes 
perform simultaneously tho sarno function ill the same 
indi"idIUlI; to give one instance, there are fi~h with 
gills or bmnchiro that breatho tho nil' dissolwil in the 
water, at the same t imo that tlley breathe froo nil' in 
their 8wi1llbladders, this latter organ ha.iug a ductus 
IJIleuffiaticus (or its supply, and being divided by IligWy 
Yl1IJCular partitions. In thf'!lO C88C8 one o( the two or
gans might witll case be modifiro and perfected 80 as to 
perform all the work by itself, being aided during the 
llrol'(l88 of modificntioll by tho other organ; and then 
this other organ might be modified for BOrne other and 
quite distinct llul']lOll(', or be quite obliterated. 

~:bo illustration of tho swilllbladder in fishCfl is a good 
OliO, becau80 it showe us clearly tho higllly impofumt 
fnet that au organ originally constnletoo for QUO pur
pose, namely flotation, may be cou"ertod into one for II 
wholly different IlltrpoSO, nnmely I'C8lliration. The swim
bladder has, also, hoen worked in as an Il.CC{'!68()ry to the 
auditory organs o( certain fish, or, (or I do not know 



TIlA..'iSITIO..'iS OF 0110.\."8. ]!H 

wllich yi(\w is 1I0W generally held, a part or the audi
tory oppamtus hll9 IJeen worked in 119 a oomillemcnt to 
the 8wimblad(icr. AU llhysiologisti< admit that the swim· 
bladder is homologous, or "ideally similar" in position 
and structure with the lungs of the higher ,"crtebmte 
animals: hence thcre seems to 1110 to be no great diffi_ 
culty in bdic,"ing that natural selection hM uctuuJly 
converted n 8wimhladder into a lung, or orgOIl nsed 
exclu~i\"ely ror n.'f!llimtion. 

I can, indC!ed, hardly doubt tllAt all \"ertchmte ani
mals h8\'ing tmc lungs ha,"C d~oded by ordinary 
{!t'nt'mtion rrom ao ancient prototype, of which we know 
nothing. funlillhcd with 0 lIooting appamtus or swim_ 
bllldder. We can tllllS, III! J infer from Profl'>!ilOr Owen's 
inter<!>1ting dC>lCription of theiJ(l parts, understand the 
strange fact thllt e,"ery llorticle of food RI)(I drink which 
wo ~wallow hill! to ]1068 o,"er tho oriflco of the trachea, 
with somo ri8k of h\lling illW tho lunge, notwithstanding 
the bt'antiful COlltri'"ance by which the glottis is closed. 
In the higher Yertebmta the brnnehiro have wholly dis
oppf>ftred-tlle slits on the sidee of the neck and the 
lOOIl-like course of the orteri('.I! still mllrking in the em
hryo their former position. But it is oollCt"h'able that 
tho nov.- utterly lost branchiw might hll"o becll gra_ 
dually workt'<! in by natuml selection for BOUIe quito 
di.rtilwt IJUTJI08C: in the !;!llnO U10nner R8, on the \--jew 
(·nt('rte..illl.o by IIOme natumli.~L! tllAt th(' bmnehiro ond 
dol'l<ai lI('al(·~ of Annelids are homologous with tlu.' wings 
Ilnd wing-oovcl"8 of insecti!., it is IJroooblo thllt organs 
which st a very ancient period scn"O(I for respimtion 
have beeD aduaUy ("()1lV(·rted into organs of /ligllt. 

I n ooDMidering trausitions of organ8, it is so important 
to lx-ar in mind the probability of conversion from ono 
funrtion to another, tlwt 1 wiU gi'"O one more instance. 
Pedunculated cirripedes have two minute folds of skin, 



192 Dln'lCULTIES os Tfn:OIlT, 

called by me the o\'igerous frena, which !l('n'c, through 
the means of a stid, .. ·y secretion, to retaiu the eggs until 
thoy are hatched within tho Ia('k, ~111C86 cirripedes 
llR"fe no bmnchi&, the whole surfacc of the body lind 
snek, iu(,luding tIle sillull frena, serving for retll)imtion, 
The Bn[anidro or sessile cirripedi'!I, on the other hand, 
Im\'e no o\'igorolCl frena, tho egf:,'8 lying lOOliC at the 
bottom of the sack, in tIle \\ell·enclOlK!d shell j but they 
II/H'e lflrge folded bnmchiro, Now I tJlink 110 olle will 
disput<3 that the O\-igerous frella in the one fumil), are 
strictly homologous with the bronchiro of the other 
family j indeed, they graduate into each other. Thero
fore 1 do 1I0t doubt that little folds of skin, which ori. 
ginally IICfVcd as o,-igerous frena, but which, likewise, 
,·ory slightly aided the act of respiration, haye been 
gradually CQlwertcd by natural sclection into bmnchitc, 
simply through all increase in their si7.o and the oblite
rn.tion of their adhesiyo glands. If all pedunculated 
cirripcd('IJ IUld become extinct, and thoy have already 
suffered far mere extinction tlu\I! have scssile cirripedes, 
who wouM cvcr have imagined that the bmnchiro in this 
latwr fiunily had originally cxiJ:ltccl aa organs for pre
ycntingo the om from being wB.ilhed out of the 8IIck? 

Although we must be extremely cautious in CQlldud. 
inS' thnt any organ CQuld not po;;sibly Juwe been p~ 
duccd by sUCCCSdi\'e tmnsitionnl gmdatiolUl, yet, UIl
doubtedly, f,'I1l\'e cases of difficulty occur, some of IIrhich 
will be diBc:usscd in my futuro work. 

One of the gnH'cet is thllt of neuter insects, wllieh 
aro oftcn vcry dill'eronHy ('ollstrllcted from either the 
males or fertile femnles; but this case will bo treated 
of in the next chapter, The electric orgaus of fish(>;j 
offt!r another CI\9C of special dilliculty; it is impossible 
to CQncci\'e by what step;! these woU(lrous orf,"Il11S have 
been produced j but, as Owen and othcfll have reularkcd, 
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thE"ir illtimate stroCblnl dOl!dy l"('~mblC!l tlltlt of common 
mli .... ·le; flllt! us it has lately ~n showI! that Htlys ba\'e 
all organ do.:relyanalogou8 to the d('('"trie alljlllrntu;<,and 
y('t (10 lIut, as lIfatteueei assert.~, di>ICharge any e1ectri· 
city, we must Oll'll that we arc filr too ignornnt to argue 
that 110 transition of any kind is 1~~iLlc. 

The d('('trie organs offer anoth('r /lnd e\'cn more 
S('rious dimcnltr; for they occur in only about Il (Iozen 
fi~hc'l, of whi("h scv('ml are lI'i(\('ly remote in th('ir 
Ilmniti('ll. Oenerally when the SlIme Ol"f!llll Ilppears in 
iM'H'rnl members of the SRmo dfL'IlI, e.op('('"i&.lIy if in 
mcmb/.,rs Il&.\"ing wry diiT("tcnt habita of life, we lDay 
attribute ita l)refI"ence to inli('ritlUlcc from a comlDon 
an('('~te)r; and its absence in IIOmo of the members to 
it~ IUM througll disuse or lIatllrnl selection. Bnt if tllO 
el('('"lrie organs had beell inllerited from ono ancient 
pros"nilor thus pro\'ided, wo might hn\'e expected that 
all ei('('"tric fishes would luwe been ~pecilll1y related to 
(,fU'h othcr. Nor dOl'S geology Ilt nil lead to tIm belid 
t1lllt f()mICrly llIost flslles had eioctric organs, whid} 
mellit of their modified de!ICcndants hln-e lost.. 'l'bo 
I'n'9I'nc(' of luminous organs in a f()w iu.!I('Cts, belong_ 
ing to dim'l"('nt farnilies and on:If'1"II, o£f<·rs a pe.rallel 
('ft.-.('(.f .. litlknlty. OthcrCMC8 coulel bo gh'en; for in
l'talw9 in lilanl'\ Ihe ,'cry curiou! ('(lnlrh'anco or a mass 
of 1' .. lh·n-graill ... borne on a foot-~tfllk with a IIlil.'ky 
/llau.1 at the ('1i(1, i'l the same in Oll·hi~ alHl.hclepiall,
gt'liI'rn ahnOoot as r(·mole as ~ihlf' aml'l1g~t flowering 
I'lao.... In all th('8e 1.'a.'!C8 of two \'ery di!<linct l'pe
f'if'Ol fumj"llI'd "itll appllrently tho Mme anomalous 
0l"/l&n, it ~hu\llil he ollM('rH.'tl that. Ilhh()llgh the gt'lleral 
al'l"'lU"ftnrc and function of the organ lIlay bo tho Mrne, 
yf't ""fit· fUlldamNltal difl'\·rou('(' can g"('n('rnlly bo de
t,o,,·h .. 1. I am illcl inl.'d to belie,·o that in Ilcarly the Mme 
•• y 88 1.0 m('u b8"C IlOm("(imes iud('pelldeutly hit on 
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tho ,·cry snme invention, 80 natural eelection, working' 
ror tho good or each being lind taking- f1(h·antage of 
analogollll mriatioll8, hM 801Il('tilllctl modified in ,·ery 
nearly the SIImo manner two llam ill two organic beiugs. 
which beillgs owo but littlo of their structure in commOn 
to inheritance from the same ancestor. 

Although ill lIlany cases it is 1ll000t difficult to eon· 
j('Cturo loy what transitiolls organs could Illwo arrived at 
their Jln.'llCllt state j yet, considering that tho IJroportioll 
ef Ih illg and known rOnn! to the extinct and unknown 
11 very small, I lUl're been 1IBtoni:!lled how rarely all 
organ ('an be named, towards which 110 transitional 
grade is known to lead. 'ille tnltll of this remark is 
ind(!(!(1 shown by that old but IIOlIlcwhat exaggerated 
calion in natural history of "N atnra non facit snllum." 
W 0 mcet with this admiflSion ill tho \\'l'itinb'8 of almost 
o\'(lry experienced naturnJi:;t j or, fI8 :Mil no Edwards has 
well exprelldC<\ it, Nature is Ill'Q(ligal in ,·ariely, but 
lIig-gard in innovation. Why, on tho theory of Creation, 
should thi" be IIO? Why should all tho parts and organs 
of many independent beings, each IJUPPof!C(1 to Im,·e been 
separately ~ted for it! proper 111806 in nature, be 80 
oommonly linked together by graduated st(lp8? Why 
should not Kature haro taken a leap from .strueture to 
stnlcluro? On tho tbeory of nut ural selection, we Cfln 
clearly understand why she should not j for Mtural ge. 

l(lCtion cau act only by taking adrantage of slight sue. 
cessh'o variations; she can lIoyer tako a leap, but must 
advanco by the shortest and slowest step8. 

Organ, (If little apparent importan~.-lu liatural 
8Olo<:tion acts by life and dcath,-by tho prescfYation of 
individuals with any favourable variation, and by the 
destnlction of those with any unfavourable (le,·iation or 
stru<.1ure,-1 h,we IIOmetimCi! felt much difficulty ill 
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undt-nillUldilig tile origin of simplo parts, of which the 
imllOrtance d0C8 not seem sufficient to caw;e tllO pre. 
1jI.'rration of Buccessil"eiy mrying illdh-iduals. I hlH'O 

!oIOm<:time!! fdt as much dilliculty, though of a. "cry dif
f('rent kind, on this hcad, as ill the ca:;o of all orgnn as 
l>IlrfL'Ct lind complcx as tho eye_ 

In tho first place, wo aro much too ignorant in regard 
to tho wholo economy of anyone organ ic beiug, to say 
what $Iight mOOifieatioll.8 would be of imllOrtanco or 
not. In II. (ormer ehallter 1 ha,·o gh'en instances of 
mM trifling characters, such RII tllO down on fruit and 
the (:(,lour of ita flesh, which, from dctennining the 
attnl'ks ('( in,'lCCta or from bciug correlated y,ith con
IItilutiuuai difference<, might IUfI:mredly La lI('\cd on by 
naturnl Selection. The tail of tho girafTe look! like an 
artifil'ially constructed fly-flapper; and it seemll at first 
incrt..uiblo that this could lla,'o boon ndaptcd for its 
prellO:ut purpow by Buccessi,'o slight modifications, each 
l>etk:r autilx!tter, for.so trifling an object RII driving 
away nies; yet wo should Jlllu»o Ix!forc Ix!illg too posi
tivo t'ren in tim case, for we know thllt the distribution 
all,] t-:'ti~to-noo of cattlo and other allimnis in Sontll 
.\lllt-ril'a ahlolukly dependi! on their power of resisting 
the allMb of Ul.SCCtiI: 80 that indi,'idun!s which could 
by any m"IUUI defend themseh'cs from thCile small 
(!Demil'>!, would Ix! able to range into new Il4UItI1l'('8 and 
tl\l18 gnin a grrot advantage. 1t i8 not that tho larger 
(jluuil'llllt·,U arc IK'tuaUy de.;troyed (ex{'{'Jlt in IOOmo rare 
t __ ~) ily iii,"!!, Lut tlley are inl~l1t1r hnrusscd lind 
tilt ir I!'mngth n-ducoo, so that they nrc moro subject to 
t1~, or not 80 well cDIlblcd ill a oollliug deartll to 
~'an:h (or food, or to e_pe from Uc/Ulls of prey. 

01").."8118 !\Q'II' of trifling importalll'c ha,·o probably ill 
.'lnO c.UIt"!l oc«'n of high iml)()rt811('(l to an enrly lIn.
genit(lr, ami, after ha"ing OOcn dowly perfected at Ii 
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fonner period, 11avo been trallsmitted ill lIcarly the same 
state, o.lthough !lOW become of vcry slight use j and allY 
actually injurious deviations in their structure "ill always 
han) been checked by natural selection. Seeing }IOW 
important Illl organ of locomotion tho tail is in most 
aquatic animals, its generol llresencc and llSC for many 
purposes in so many Jand animals, whicll in their lungs 
or modified 8wimbladders betray t1wir aquatic origin, 
may IX'rimp!! be thus M'oounted for. A well-developcd 
tail ha.,>iug been fonned in an aquatic animal, it might 
subsequently como to be worked ill for all sorts of pur
poses, as II fly-flapper, all organ of prehension, or l\.S an 
aid in turning, as with the dog, though tho aid must be 
slight, for the hare, with hardly any tail, can double 
quicklyenough. 

In tho second place, we may sometimes attribute 
importance to characters wllich aro really of Yery little 
importance, and which 11a\'e originated from quito 
secondary causes, independently of natural selection. 
Wo should remember that elilllate, food, &0., l)robably 
have some little direct influence on the organisation; 
thll.tebaraclersreaj)llCarfromthelawofrerersioll; that 
('()rrelation of growth will ha"e luul a. most important 
influence ill modifying mrions structures; and finally, 
t1lat sexual selection will often lllH'C largely modified 
tbo (l;deffial eharactcrs of animals haying a will, to 
givo ono malo an advantago ill fighting with another 
or in charming the femalce. Moroon~r whcn a modifi
cation of structure hilS l)rimarily arisen from the above 
or other unknown causes, it may at first hoxe been 
of no advantage to tIle species, but may subsequently 
llRve becn rokCll advantage of by the descendants of 
the species uuder new conditions of life and with newly 
acquired habit<!. 

'1'0 give a few instances to illustI'ilte these latter 
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n;mnrks. ]£ green woodpe<!kers ruone lUl(l existed, and 
we dill not know that there wero many blnck and Ilietl 
kinds, 1 dare say that we ~hoilid hMO thougM that the 
green colour "-118 a beautiful adaptation to hide thi~ 

tn>e-freqnenting bird from ilB enemies; and consc
qllt!lltly that it was a cllarReter of importnnco and might 
lu\\"o been acquired through Mtllrtll selection j 118 it iE, 
1 havo no doubt thnt tho oolOllr is duo to some quito 
dt..(ill('t CIlIISC, Ilrobably to sexual select ion, A trailing 
OOlnboo in the )Jalay Archipelago climbs the loniest 
tre<<8 by the aid of exquisitely colistructed hoob cIllt.
tcred around the ends of tile bronches, and this con
trimllCt', no doubt, is of the high(>lOt IiCnice to tho 
p!.mt j but fI8 we see nearly aimilar llooks 011 many 
tn'('8 which nre not climbers, the hoob on tbe oomboo 
lIIlly ha"o arillen from unknowll law, of growtJi, nud 
IUtl'o been subsequently !nken admntage of by the 
1)lnlll undergoing further IIlOtlifiration and becoming (l 

c1iillVer. The nnked skill on tho head of a "uiture is 
generally looked at as n direct adallinlion for wallowing 
in putridity j and 80 it may be, Or it lIlay IlOI!Siuly be 
due to the diroct action of pUlri{1 matter j but we 
Ihollltl be "~ry cflutioUll in dmwing nny 8u('h infcrence. 
\\"lt~n we ildl that the skin 011 tlte h~ad of tho clcau
ft"l-o.illg mru ... turkey is likewise naked. 111c suturel! in 
tile IikuliB of young mammnls have OOt>n ad"anced as a 
\x't\utiful 8,iaptation for aiding parturition. aud 110 doubt 
tlll'y fneilitatc, ('f may be indiSJX'lIsablo for this net j 
hut fill Butun'S occur in the skulls of young birds ami 
n'IJtill .... whieh ha\'e only to e,('allC from a broken egg, 
.'(1 mn" infer that this stmctnre luts arisen from tho 
la'tf~ Ii growth, and has beell tnkcn ll(iYantage of ill tho 
parturition of the Iliglu:r allilllaiA 

WI' are llrofoundly iguorant of tho cau:;ef! producing 
Uight Bud unimportant 'l"arinti')lllI; and \\0 are immedi-
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ately mado OOlillCiolls of this by reflecting on tho ditrer
('nC(lS in tho broeds of Ollr domesticated animals in 
ditrerent couutriCfl,-moro (>!<pccially in tho ie88 civilised 
countries wllere there htlS been but little artificial selec
tion. Cardul obsen'era are convinee<l that a damp 
climate atrceU! tho growth of tho hair, and that with the 
IUlir the home nrc correlated. ]'IOUllt1\ill breods always 
(liffer from lowland breeds; and /I. wounta.inoui country 
would Ilrooobly affect the hind limbs from cxercising 
thcm more, flud possibly O"cn the form of the pchis; 
and theu by the law of hOUlologous variation, the front 
limbs and 0'1'011 the head would Ilrobably be am~·te<l. 
'rhe allape, also, of the pelvis might affect by pressure 
the ahape of the head of the young in the womb. The 
laborious breathing necessary in high regions would, we 
have some rctIson to believe, increase the sire of the 
('\Iest; ami again correlation would come into play. 
Animals kept by 8Il.yagcs ill different countries orten 
ha\'e to 81nlgglo for their own subsistence, and would 
be exposed to a certain extent to natural )l(>iection, and 
iu(lividuals with slightly different constitutiolls would 
8ucceed best under ditrerent climates; alld there is 
reason to belio"e that constitution and colour nre ror
related. A good obsen'er, also, states thnt in cattle 
susceptibility to the attacks of flies is correilltoo with 
colour, as is tllo liability to be poisoned by certain 
Illants; 80 that colour would be thus subjected to the 
nction of natural selection. Dut 1\·e are far too ignorant 
to speculate on the relativo importance of tho sol'eml 
known and uIlkno\\11 laws of variation; alld I have here 
alluded to them on1y to show that, if we arc tUlable to 
account for tho characteristic differences of our domestic 
breeds, which novertilele;!8 we generally admit to have 
arilK'n through ordinary gencration, we ought 1I0t to lay 
too mueh stress Oil our ignornnce of the l)recise causo 
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of tho IIlight analogous diJferen('(l8 betw~n IIpccies. I 
mig:ht IIM'o adduced for this sarno 11IIrp080 the differ
enet'S between the rnces of mall, which arc 8() strongly 
marked; 1 may add that somo littlo light can appa
rently be thrown on tho origin of thcso differences, 
c1licf!y through sexuul selection of" particular kind, but 
without ltcre entering 011 copions delnil8 my reasoning 
would Rppear frh-olous. 

The foregoing remarks lead me to so.y l\ few words 
on th£' prot.est lately made by somo naturolist.s, against 
the utilitnrian doctrine thnt every detail of stnlcture 
has been produced. for the good of ilB po8SClIBOr. They 
belie"e tim! "ery many structures IIIn-o been created for 
b<>Imty in tho eyes of man, or for mere variety. This 
doetrine, if true, would be absolutely fntal to my theory. 
rH 1 fully admit that mUlly stnletures nre of 110 direct 
use to tlU'if possessors. Physical conditions probably 
11111'0 had fl()1ll0 little effect on stn1eture, quito inde
pendently of (II1y good thus gainod. Correlation of 
grollth has 110 doubt played II. m08t important part, and 
a u-.eful 1lI0dification of ono part will often havo en
tailed on other l)ftris di'-cnifie<i changes of no direct usc. 
~ lignin characters which formerly weM useful, or 
wh.ich fonnerly had arisen from oorrclatioll of growth, 
or f .... om other unknown caU!(l, lllay rooppeftr from the 
Iilw of rc,-erilion, though now of no direct usc. The 
cff~'('''' of lIuna} selection, wll1m displayed in beauty to 
dumn til(! femaleo, can be called uS(>flll only ill rather 
a f"fC('(1 ItICIlSC. n ut by far tho mOAt important con. 
lidt'ralilln i~ that tlte chief part of the orgnnisation of 
('n'ry lJcing is ~ilDply due to inll{'ritancc; and conse
qnently, though eaeh being nssuredly is wcll littcd. for 
itl! plul .. ' in nutnre, mallY structurc8 110W ha\-o no direct 
rdlllion to llw habits of life or each 81'f'cics. Thus, we 
t'8.U hanlly bcliO\'e tllUt ilie webbed foot of tho 11pland 
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f,'OOSo or of tl.o frigate-bird nro of speeial llSO to ilwsc 
birds; wo cannot beliovo tl.nt tho salUe bones in tl.o 
ann of tho monkey, in tho fore-leg of tho horse, in tho 
wing of the bat. and iu tllo Hipper of the !i('al, aro of 
special UliO to thl'tlC animnllJ, We may safely nUribute 
th(;l)e litnlCtures to inheritnll~_ But to tho progenitor 
of the Ill)land h'OOll<l And of tho frigate-bird, woJblx."<1 feet 
no doubt wore as useful M they 1I0W are to tho Illost 
uquatic of exi"ling hird& So we mny bdie\'e that the 
l'l'Ob"Cuitor of the seal hnd not a flipper, bllt a foot wit.h 
Ih'e ioes fitted for walking or grsslJing; ali(I we mny 
further \'ellturo to OOliol-o that the scvernl bonCII in the 
limbs of tho monkoy, horse, Rlld bat, whicl. IUI\'o been 
inIu::rited from R oommon IJrogellitor, were fonnerly of 
more special use to U.st I)rogcnitor, or its I)rogenitors, 
thnn they now are to these animnls hal-iug Stith widely 
din.'rsified hllbit& Therefore wo may infer that tllese 
8()1-crul Lone8 mig-llt 11UI'O OOcnl\cqllircd tluougll llutllrul 
"election, snLjectod formerly, as now, to tho scI'oml luws 
of inhoritallCC. reversion, corrdntioll of gro\\ th, &e, 
lIenoo e\'ery ddail of structure in c,'ery Ih'iug creature 
(making some little allowanoo for tIle {lir('Ct fICtion of 
IJhysieal oollditiolls) mlly be "iewed, either as hal'illg 
been of speeisl Iltie to somo nucestral forlll, or as being 
1I0W of special 1188 to tliB descendants of this foml
either diroctiy, or indir('Ctly through the complex laws 
of growth. 

NatumlllCleetion cannot poesibly Ilt'!xluoo any modifi
calioll in anyone species exclusll-ely for tho b'()od of 
I\llother species; though throughout nature 0110 SPOCiOB 
illooSSll. lltly takes udvuntugt; of, und profits by, lh~ struc
tllre of anothcr, liut IIUtUrtU selection CUll Ilnd does 
oftell produce structures for the direct iujury of other 
I'JIl-ciea, 118 wo St.'e in the fallg of tbo adder, nnd ill the 
OI'ip(Eitor of tho ichncumon, by which its t'gb"" arc dcpo-
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~i..t(>(1 in the li"ing bodies of otller in8e('ta. J fit coul,\ 
00 \Jro"e<1 that any part of the stnl('turo of anyone 
~1)('dl'8 had been formed for thc eXc!lIsi,'c good of 
llulIlher species. it would annihilate Illy theory, for such 
('(>11111 not hM'e been proouce<1 through natural selec
tioll. Altllough many statements Illny 00 found in 
works 011 natural history to thi;; cffC<.'t, I cannot find 
CH'U one which seems to me of any wcigM. It is 
adlllitt('d tlll,t tIle I1IttlC8uakc hns a poison,fRng forili! 
OW1l dl.fl'llce and for tho dl'stnlction of its prey; but 
kOlIl(' nlltho~ SII IJIIOI>C th.at at th(' SQllle timo this sIUlke 
i~ fumi"l,,'!:1 ",ith a rattle for itll OWII injury, nlllllCly, to 
\\1,"1 it:! )If"('Y to e;..cape. I wonld almost nil 800n bclic'·o 
tllnt the ('at ClIr13 the ('nd of it.~ tail when Ilrepnriug to 
Fl'rillg, ill onler to warn tho doomed moullt!. liut I ha\'e 
not ~11(I('c hero to ('liter on this and other such etl8es. 

N"aturnl sclcdion will noyer produce in a being Rny_ 
thing injurious w itself, for natural sclC<.'tion acts solely 
by lind-for the good ofeacJ.. No organ will be formed, 
aq 1'1l1<,y hns remarked, for the Illirpose of causing pain 
I,r for doing an injury to i1.8 IlOS8CJ<>!Or. If a fuir bnlallco 
Le Iitnl(:k Ix·tween tlle good Ilnd e,·j] C"ause<l by each 
"art, l1\('h will 00 found on the \I holo ndnmtagcous. 
Afi<.-r the lal)o;(' of time, lOud!'r changing conditions of 
Iir~', if an~' I,nrt comes to Lc injurious, it will 00 modi
fit .. l; ('r if it be 1I0t so, the being will become extinct, 
.... m\"Tia.-1~ 11/1'I"e become c-xlil\('l 

:\~tnml 81.·ll'("tioll tellds only to mnke each organic 
1.·inJ{ all p<.-ru'Ct 38, or slightly more }X"rfl.'Ct tium, the 
"th"r inhnlJitant;! of tho samc ('olmtry ,lith which it has 
\<1 IItru!-'B"h, fllr cx i ~tellce. Ami we sec that tllia is the 
d.· ... "Tl .. , of)('rCl.dlOIl attained undl'r nature. Tho on
I). mil:' I'rvd\ll1..iOIlS of New Z(·nlaud, for instance, are 
) •• rf.>('t (Olle C<'IIIJlafl.>d Wilh another; Lut thoyare 1I0W 
rnpi.lIy yielding Lcforo the ndl'nllcing legiulls of lllnnt$ 
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Rnd animals introduced from Europe. Natural selection 
willllot produoo absolute perfection, nor do we always 
1nC('t, 811 far lUI wo can judge, with tllis high standard 
under Ilature. The correction for tllo a\x>rrntion of 
light i8 said, on high antllOrity, not to be perfect oven 
in that mOBt perfect organ, the eye. H Ollr rellSOu 
leads ni! to admire with clltJmsi8llUl a multitude of 
inimitablo contrivances in IlIlturc, this samo reason tells 
llS, though we may casily ert on both sides, that somo 
otlier contrimllOO8 are less perfect. Can wo consider 
tho sting of tbo WIUIJI or of tho boo as perfect, which, 
when UlIC<I against many attac:'king animals, cannot be 
witMrawn, owing to ilie beckward scrratUJt'tl, and 80 
inc"ilably caU8C8 the death of the iilllCet by tearing out 
ilB"i8CeJ'a? 

] f we look at the sting of tIle bee, fill having origin
ally existed in a remote progenitor as a boring aud 
fI(Irrntod inst.rulDcnt, like that ill I!O many members of 
tho 8/l.mo grOllt order, and which hns been moditi.oo but 
110t perfected for its preS(!nt 1)\I'l)()@(!, with tIle poison 
orig-iuattyadapted to callso galls subsequeutly intensi
fied, we eRn perhaJl8 undemand how it is tllRt the uso 
of the sting should BO often cause the iu8eCt's own 
death; for if on the whole the power of stinging be 
useful to tho community, it will fulm aU tho require
mcnta of lIatural selecllon, though it may cause the 
deatll of BOllle few members. If we admire the troly 
wonderful power of IlOCnt by which the malet! of many 
ill8O(·ta find their females. CIIIl we admire the production 
for this single purpose of thOlL8Il.1Ids of droll~ wiJi('h nre 
lllterl), usd08il to the community for any othcr eud, 
and wldeh aro liitilllately sJaugiJterc<1 by their indus
trious find sterile sisters? It !nliy be difficult, hut we 
ought to admire the 8Il."I"agtI i1l8tillctil'e Ilfltred of the 
qUC(lIl-bec, whieh urges her instantly to destroy the 
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young queen' her daughters 8JI BOOn 118 born, or to 
peruh herself in the combat j (or umloubtedly tills ill 
for the good of the community; and maternal 10"0 or 
mntenm] hatred, tllOugh the latter fortunately is most 
Nlff', is all tile same to tho incllomLio principle of 
nntuN\1 selection. If we admire the ~:weroJ ingenious 
contril'flllcce, by which tlte flowers of tho orchis and of 
mnny otll("r ]linnt8 are fertilised through insect agency, 
can we ('(),lJ.ider as equally perfect the elaboration by 
Ollr fir-!I(lc, of dense clouds of pollen, in order that a 
few gmnnlt'8 may be wafted by II. chanoo brce7.6 on to 
tho orulee? 

SumTMr!l of CIw~tT.-Wo hnro in this chapter dis
('l1.. ... '!('(1 8Omo of the difficulties and objoctioUli which may 
be u~'(1 l\f(tIim<t my theory. "Many of them an! ycry 
serious; hut 1 think that in tho di8('uS1!ion light has been 
throwlL on 8C\'crn! facts. which on tho theory of iucle
p<'nd('nt ocL> of creation are utwrly obscure. \\' e IUll'e 
(;('('11 that ~1)(lCi('8 at flnyone period nre not inddl.nitely 
Hlrill.bl(', find are ltOt linkod together by a lIlultitude 
of intl'nnOOialc gradations, partly becall8(l tho Ill'OCeJ8 of 
natlll'l\\ IleIC'<'llon will always bEl ,'cry slow, and will act, 
at any oue tim(', only 011 Ii "cry few Conus; and pnrtly 
bo~,ut ... ! till' nry proce8il of natuml 8('lcction almost. 
iml,li,'Il tho rontinunl supplanti.ng and extinction of pro
('t).]i]l~ and illt('ml(xii.nte grndutions. CIOIf'iyallied spe
{'i ..... now li'<ing on II continuoull fll'<'a, must often ha.e 
ll(~'n fumw(! ",hf'll tlle ar('(i was not rontinllonll, and 
wlwn tilfl ('(Iuditious of lif(' (lid not inseu .. ibly grrulunte 
awa)' frum one part to auother. When two "nrietics 
are fvnll(od in two di.~trict! of a continuous al'('a, an in
t('mwdiate ,·aril.'ty will ofton bEl fonned, fitted for aD 
intemu~diat(\ zone j bnt from rcn.sons IllIfligm:o<l, tIle inter
mediate mricty will usuallyexi.,;t in l~r numbcnl than 



20-1 DIFFICULTIES ox THEony, 

tho two fonus Wllil'h it connC('tll; cousequently tho two 
Intter, during tho (,'Ourse of further moditlt"ntion, from 
,·xi~ting in greater !lumbers, will haven grt'nt nrlvnutago 
o"er tho k"i18 numerous intcnlU>diate "ariety, and will 
Ihus W'"eroiJy succeed in BIIPlllanting and extenni
ulltillg it. 

' Vo lull'o 8(>(>U in thi~ chapter how CRutio\lg wo should 
00 in oonc1l1din~ thnt tho 111M different hnuiLi of life 
eould not graduato into each other; that n bat, for 
in;;tallce, coll1d not Iu,,'e been fonned by naturol selec
tion from nn animal which lit fin.'t could only glide 
through tllo air. 

We IlnHl 1!C('1l thnt n spccics IUny under now condi
tions of life dUlllgo its habit!!, or hnve din:rsified h.(lbits, 
with somo hauits very unlike thOie of ita nenrest 0011-
~eners. Uenoo we cun understand. bearing in mimi 
that each organic being is Trying to the w]leren'r it 
(~In li\'e, how it hft!! arii!ell tlmt there are lIplnmi geese 
with wcbbed ({'('I, g-roulld woodpe('kers, diviug thnt8hcs, 
nud petrels with tho llabita of Ililks. 

Althoug:h Ou:! bdief tlillt all organ 80 perft~t as the 
eye could imye been (onmod by nnturol so.'1('(·tion, iii 
more than enough to stnggcr ally one; yet in the case 
of auy orgnu, if we Imow of n long series of grud"tions 
ill complexity, cnch good fur iu llOiloSCSSOr, then, nnder 
I'lulill:,'lng' conditions of lifo there is no logical impossi
bility in tho il('(jnirement of allY ooncei\'lloble degree or 
perfection lllrol1g11 natnrul selection. In the cases ill 
which wo know of no intermediate or tronsitional states, 
we sllOnld be "ery cautions iu concluding that none 
('(}uld ha,'o existed, for tho homologies of many organs 
and their intermodiate statCl8 sholl' that wonderful meta
morphoses in functiOIl are at least possible. For instance, 
a s ... ·im-bladd('r lias apparently been conyertoo iuto an 
nir-breathiug lung_ 'fhe same organ having performC<.1 



CIU~, YI, 20;; 

~imultanoollsly Y(Ory dilTeI'Cnt function" (wd thcll ha,;ng 
t...ocn ~Ile('iali,;cd for one fmwtion j lind t\\O vcry distinct 
orgnnH IUl\'iug performed at tho MUiO timo tho SlIme 
function, the ouc lm\-ing been perfected whil~t aided 
Ly tho other, must often illH'e largely facilitated 
trall~ition8. 

We urc far too ig"llOfll.lll, in alilloet ol'ery case, to be 
cnaOl('(1 to assert that any pllrt or organ is so ullim
l)()rtant for the welfare of n spcdes, thnt modificatiOlli> 
in it.! st ructure could not h/n'o been slowly accumulated 
by Hlt'fllUl of naturnl selection, Jjut wo may confi(lently 
helie,'c that Iil/lny modifications, wholly duo to the laws 
of gn)",th, nllfl nt fin>t in no wily adlanttlgt'Ous to a s~ 
ciC>l, hnnl been subsequently taken a(h'nntngc of by tho 
!;till furthcr modified desceudlillu of this spccies, "'e 
mny, also, beliove that a l>ari formerly of high import
nnce hna ofkn Uccl, retained (as tho lui1 of an aqlliltic 
animnl Ly its terrestrial descendants), tllOUgh it has 
Lecomo of such slllall importance that it could not, in 
its presellt slnle, havo been acquired by natuml selec
lion,_a I)()\\cr \Ihidl acU! solely by the 1)T"CI:lcrmtion of 
"rufitaLlo variations ill tho struggle for life, 

Xatuml selection will producc nothing in one species 
for tll(' exclusive good or injury of another; tllough it 
lIlay well produee IlIlrls, organs, and cxcretions highly 
IIM.Jul (lr ("'CII iwlispcnsablc, or hig-hl~' injurious to 
o.nother kpeci(:s, but in all cru:;cg at the SllII1I' tillle usefl!I 
to tile (llIner, Xaturnl !!election in cadi well-stocked 
("(Julllr~·. InUtlt act. ellie/ly t1ITOllgh tho compctition of 
lho inhnLilalltli one with another, and con.l!(xjuently will 
i'rot.lul'<:lIK,rfl'(..-tion, or str('Jlgth in the Lnttle for lifc, only 
11~'O"ling to til(' standard of tllll,t country, Henee the 
iuhaLitallt.! of oue conntry, gcncrnlly the I<lllniler one, 
will ofkll ),ield,aswe 600 they do yield, to the iuliR
Litilllli ofallotller and gencMllly !.ugcr country, For in 
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t116 larger country tbere will hlH"c existed more indi
,-iduo.l!!, aud more di.cnrified (orms, and the oompetition 
will have been Be'-erer, and tlmA tl16 standard of perfec
tioll will have been rendered bigher. Katurnlael!!clioll 
will not nccC88Brily produce absolute perfection j Dor, as 
far fl8 we CRn judge byonr limited faculties, CRn absolute 
)lCrfoction be everywhere found. 

On tho theory of natural aclcction wo (,fin clearly 
understand the full weaning of that old CRnon in natural 
bistory, "Natura. non focit sa.ltUIII." This canon, if 
lire look only to the prc.scnt inllabitanU! of the world, is 
lIot strictly oorroct, but if we include all 010110 of past 
times, it must by my theory be strictly true. 

lt is gellcrnlly acl. .. nowledged that all otgnl)ic beings 
lmvo been formed on two ~t laVt"8-Cnity of Type, 
ami tliC Conditions of Exisrenoo. 13y tmity of type is 
menut that fundamental agreement in structure, wllich 
we sec iu organic beings of tlle MillO clltlJ8, ami wllich is 
quite iud.pendent of their habita of life. On my theory, 
lmity of typo is explained by unity of descent. The 
expresaion of conditions of exiJ;tellCi', flO often insisted 011 

by the illu.;lrioua euvier, is fully embraced by the prin
ciple ofllatural selection. For uatural selection acts by 
either now adapting the ,-aITing IWlriB of each being to 
its organic and inorganic conditions oflifo; or by hanng 
adallted tlwnl during long-past periods of time: the 
ooal)wtions being aided ill lOme ca&e8 by UiIO alld dis
use, being slightly affected by tho dir«:t a.ction of the 
external conditions of life, and being in all cn8C:!! 1!Ub
jocred to tho 8Ove.ral laws of growth. ] renee, ill fact, 
the law of the Conditions of Existencc is tIlO higher 
law; M it includes, through tIlO inheritllllCC of fonner 
adal)tatiollll, that of Unity of Type. 
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CILAPTER Yn. 

In.tind. OOIDJlI'mble .... ith habit~, Iml i1ifrerent in un:;r origin
ln~tineta ljI'*duIota;l_ Al,I,;i1ew Ioml ant. -lllltincu .. ariable
I><""eIIlic;n.lincta,lhe;rorigin-~.lnmllllllllnetaorthccnckoo, 
""trich, and pua.;lic beeI-!'l:l"e-makin)t-anta-lJive-bce,;13 
OI'l1-nwitlJl,'h"'lillct-Difficn1t~(NIlhethenryoftheNatural 
f'.el.'CtiOliofillll.incta-N'eut8(Jr.tcrileiMCCu_Summ.ry. 

TilE 8ubjoct of ingtinct might have bet!n worked iuto tht! 
previou.i d,allit!r8; but I ha\"6 thou~ht that it would be 
more t!on\'crucut to treat tho subject separately, espe
cially 118 80 wonderful an instiuct f1II tl,at of tllo hive
boo making i18 cclls will probably l\n\'o occurred to 
many readers, lUI a difficulty sutlicieut to overthrow my 
wholo theory. I llIust premiS(!, tlmt J lul.\'o nothing to 
do witll tho origill of tho primary mcntal powers, ally 
nlOro thlln I have with that of lifo itaclf. Wo are con
cerned only with the dh-crsitica of instinct Ilnd orthe 
otill'r mental qUAlities of animals withill the same class. 

J "ill not attempt any definition of instincl Itwou1d 
be easy to show thai 8e\'cral di"i.inct IlIclltal 8('tiollll are 
collIloonlyemLraced by tbis tenn ; but e'feTy ono wlder
stAnds what is meant, when it i~ sairl that instinct impels 
the cUCKOO to migrnteand to Jllyh('re~ i ll other birds' 
1I('8fA. Au nrtion. which we OUl'$('h'C8 Hllould reqnire 
(·xjI{·rien{'(l to ('liable us to perfonn, when perfonued by 
an animal, more eflpecially by 11 \'cry young one, without 
any ('x))(orience, and wbcn IlCrfonned by Illany indh-i
dtW8 in the IIIlmo way, v .. itllout their knowin~ for what 
!lIll"j)(l!ll' it is pcrfonncd, ia usually said to be instinctive. 
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llul J couM SIIOW that none of thCllO <,hClrBcten of 
in&tinct are universal. A little dose, fI8 I'ierro Huber 
('XlltC8IICS it. of judgment or reUSOll. often (!omes into 
pIny, even in l\Ilimnls Yery low in the scale of nature. 

]~rederiek Cuvier and sc\'ernl of tho older metCiphy
sieians ha,'e compared instind with habit, 'Jhis oom· 
pari8011 gi"es, J think, a rewurkably accurate notion of 
the frame of lIIiud under which nn iu.stillcti,'e action is 
perfonned, but not of it.s origin. How UIl(,()llBCiously 
mUllY hnbitunl nctions are perfonncd, indeed not rarely 
in direct opposition W Ollr oouscious willi yet tlw)' may 
be modified by tho will or reason, Habits eMily become 
associated with other habits, aud with certain periods of 
time and statCil of the body. When onoo acquired, they 
oncn remain ('(IustfUlt throughout life. Sc,'ernl other 
points ofre;Jemblnnoo 1x:tween instiuets and habitaooulcl 
be pointed out, As in repenting a well·known f!Ong, f!O 
in instincts, oue nc·tion followil anoth .. r by n sort of 
rllytlHn j if a person be interrupted in a song, or in 
l'('I>ooting anything by rote, he is generillly foreed to go 
hack to rec<l"cr tho 1mbitnill train of thought: f!O p, 
Huber found it Wlli! with n catel'))illnr, which makes n 
\'(!ry oowplicak>d hammock; for if he took a cilleqlillar 
which had oolll]Jleted ita hnmmock up to, say, tho lIi:dh 
IIUlgo of constnlction, nnd put it illto a hnmlllock oom· 
ploted lip only to the (hird stage, tho caterpillar simply 
rQ.pcrformed tho fourth, fifth, and sixth slngcll of con· 
struction. ] f, ho\\'o\'or, a caterpillar were taken out of 
,\ hammock made up, (or instance, to tho third stage, 
und were IlUt into OlIO finished IIp to the sixth singe, 80 

that much of its work, was already done for it, far from 
fC(!ling tho benefit of this, it was much emoorrn.ssed. and, 
in order to oomplcte its halllmock, sccmed foreed to 
~tl\rt from tile third stage, where it had left off, aud thus 
tried to oomplote the nlrendy finished work. 
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If wo supp08e any habitual action to become illhe
I itcd--and 1 think it ean be shown thut this does 
IIOlllctimce happcn-thcn the resemblance between what 
originally WOJ! a habit and nil insdnct bccolllC8 80 close 
R!l 1I0t to be di:;linguished. If M07J1rt, illstcfld of playing 
the pi,moforto at three ycars old Il ith wonderfully little 
practico, had I)layed a tUlle with 110 prn.ctico at all, he 
Illight tfuly be said to Illl-H) done 80 instinctively. llut 
it would be the lO08t serious error to sUPl){);!O that tho 
greater number of instincts have bet'n acquired by habit 
in ono gcneration. and then transmiU('(1 by inhcritance 
to Ifu('cceding generations. It 0011 be clearly shown that 
tho mOtit wonderful in:;tillCts with \\'hich 11'0 are IlC

(IUailltcd, namely, those of the hivc-boo alld of many 
Illlts, could 1I0t JlOti<!ibly hal'O been thus acquired, 

1t will be ull in!rsally admitted that illBtineta are 
R!l important as l'Qrporeul structure for the welfare 
of each IIpccice, under its present conditious of life, 
Undi!r changed cOllditioll9 of life, it i~ at lenst possiblo 
that slight modificutions of instinct might be profitable 
to a species; lind if it can 00 shown thflt inlltincts do 
'-aryel"cr 80 littlc, thclIlcallllCC no difllcliityin lIatnral 
6t'k'l'tion I)reeen-ing and continually accumulating "ari
fttiolti of irl.l;tind to any e.xt('nt thnt lIlay be prolitable, 
it is thus, IUl 1 belic"fc, that all the m08t colllplex and 
wonderful in.,,;tincts hal'e originated. All modifications 
of C(lrp0!'l.'a l IItrncture arise (rom, anel fire inc:rcased hr. 
Il!tO or habit. and are dimini~hed or Io.;t by di~u;;e,1O I do 
not doubt it has been with instincts. But J belie,'c that 
the eff'C('iI:I of halJit arc of quite liubordinnte importnnco 
to the eff't,'('!a of t he natnml selection of wll8t lIlay J.,o 
caJled aceidi! lItull'ariatiolll!of iubtiucts;-tilntiso( ,'nri_ 
atioll8 prodlK't."<.i lJy the S/lme unknown CUII.ll(;3 whicll pro
duce might dc,"ia.tioIiS of bodily structure . 

.No OOWIJlcx i.ru:Itinct call po:;.;ilJly be l,roJllce<l throngh 
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natural selection, exccllt by t110 slow amI grndual accu
mulation of numerous, slight, yet profitable, variations. 
Hence, as in the case of corporeal structures, we ought 
to find in natul'C, not tho actual trnnsitionnl gt'udlltions 
by wJlich each oomplex instinct lllUI boon acquired-for 
these could be fOllud only in the lineal ancestors of each 
species-but wo ought to find in the cotinterllilines of 
descent some evidence of slieh gradations; or we oug-llt 
lit loust to be ablo to show tbat gradntions of somo kind 
are possible; and this we certainly call do. I lulYO 
been surprised 10 find, milking allowanc~ for the instinetll 
of animals lUl.ving been but little observed except in 
Europe Ilnd North America, and for no instinct being 
known amongst extinct species. how very generally gra
(lations, leading to tho most comll\ex illiltinCti!, call be 
discovered. Changes of instinct may sometimes be faci
litated by the same species llaying different instincts 
at different periods of life, or at different SCllSOns of 
the yea.r, or when placul under different circullll3tanlX'S, 
&c.; in which case either one or the other instinct might 
be preserved by Ilalurol sclection. And such instances 
of diversity of instinct in the same species can be shown 
to occur ill nature. 

Agnill I\Ij in the casc of corporeal strnehlre, and oon
formably with Illy theory, Hie instinct of each species is 
good for il.8elf, but haa never, Bil far as we can judge, 
been llroduced for the exclusire good of others. Oue of 
the strongest iustanccs of all animal apparently per
forming an actioll for the sole good of alloth(lr, with 
wll ieh I am tLCquainted, is that of aphides yoluutiLrily 
yielding their sweet excretion to ants: that they do so 
yoluntarily, the following facts show. I removed all the 
ants from a group of about a dozen aphides on a dock
plant, ami pre\·ellted their attendance during soyeral 
llOurs. After this intcrml, I felt sure that tile aphides 

C ,,0 I"." Work of "rl"s rwin nli" 
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would want to excrete. I watched them for BODIe time 
throngh a Jens, but not ono elcreled; I then tickled 
and stroked tllcm with R hair in tllO 8Ilme lDanner, lUI 
well 1181 C'Ould, sa the ants do with tllcir "ntennre; bllt 
not 0110 excreted. Mterwards I nllowoo all alit to \'jgit 
them, RIltI it immediately seemed, by its cager way of 
nmning about, to be well aware what /l. rich flock it had 
di..~\'erOO j it then began to play with its Rntennoo 011 
the abdomen fust of one aphis and then of another; 
nml ('ncb nphiB, All soon as it fdt tho antellotC, imme
diatdy lifted 111' iLii abdomen nnd excreted a limpid 
droll of sweet jui('6, whicll Willi eegc.rly devoured by the 
Rllt. E"cn tllO quite young aphid(>\! belun-ed in this 
mllnner, sbowing that the action WIUI inlltincth'c, Rod 
llot tho result of experience. Flit al tho excretion is 
eJ:troUl{'Iy viscid, it is probably a oon\'(micnco to the 
aphides to have it removed; and therefore prooobly the 
Itphides do lIot instinctively excrete for the sole good of 
the anls. Although I do not believe that any animal in 
tho world performs an action for tIle exelullive good of 
another of a distinct species, yet each speciCfl trios to 
take fKIf1llltl\g6 of the instincts or olhers, RII each hlcs 
ad'·lllltAgO of tile weaker bodily 8trncture oC others. So 
again. in some Cew cases, certain iustincts canoot be 
oolliiden>d as absolutely perfect i but as details on this 
and olher ~H'h points are not indispensable, tbey Dlay 
be here poAAC<lo,·er. 

As IiQllle dogree of nriation ill illl!lincts under a 

state oC nature, a.od the inheritance of such variations, 
are illdiflpen8ftble Cor the action of natural selection, as 
many ilistanccSI\II IJOfI~iblo ought to 00 Ilcro given; bllt 
want of 1111600 preyents me. I call only 1!.IJ8ert, that 
illiltill{:ts certainly do vary-fur iustau('C, the migrotory 
instinct, botll ill extent and dif'O('tioll, find in its total 
108& So it is witll the nests of birds, whieh ,oary partly 
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in depend(·noo on tIle situations cllOllClI, and on the 
natulX' and temperature of the country inllabited, but 
often from (>uuscs wholly unknown to Ill!: Audubon 
lIo.s gil"cil serenll remarkable ca~ of differences in 
the Ilests of the same species in the lIorlhcm fUld 
southern United States. }'ear of auy particular enemy 
is eertllillly all ill.-;tinetive quality, o.s llIay Uc seeu in 
ne.-;tling birds, though i t is strengthenod by cXIK!riencc, 
alld by tho sight of fear of the 81\1110 cllem)' in otllcr 
animnls. But fcar of man is slowly acquired, n.s 1 
luwe clsewhcre shol\'n, by ,'arious animals inhabiting 
dC8<!rt islamls j find we may sec fin instanoo of this. 
e,'cn ill Luglnud, in the greater wildnC8l:l of all Ollr 
large birds than of our small birds j for the large binls 
havo been 1Il000t lK!rsecuted by llIan, We may safely 
attribute the grellter wildness of ollr large birds to 
tllis cnUM j for in uninhabited i"lands large birds n.ro 
not more fcarful than small j lind tho magpic, so wary 
in l~l\gland, is tame in Norway, as is tho hooded crew 
in Lgypt. 

'J'hat tllo !,"ellcrol disposition of indi,'idullls oflhe same 
fll~ciC8, born iua state of nature, is cxtremcly diH!rsified, 
can be SJIOWIl by a multitude of filets. Sc,"cml cases 
alitO, could be gin)U, of OCCII.8iolialantlstrange habits in 
eertain species, which might, if 8<h'8ntagoous to tho 
flllCcies, giyo rise, through uatuml selC<:tiou, to quite new 
instincts. nutl ani well aware thattheac b't'nenU state
ments, without fucts g1\'ell in detail, can produce but" 
feeble OffLoctOIl the rcader'amind. I Clln only repeat my 
assurance, that 1 do not speak without good eYidellcc, 

Tho possibility, or e\'CIi !lrobability, of inherited 
,·ariatiou8 of illl!tinct in 1'1. state uf nature will be 
~trcngthelled by briefly collsidcring n few CfI8C8 under 
(Iomc~ticatioll, We shall thus nbc be enabled te see 
the respecth'c 1l6ru which habit aud the selection of so-
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('Il1l{'(1 (I("("id('11181 nuialion! 111\1'0 Illay{'(1 in modifying 
tho mental qualities of Ollr doml'Stic animals. A Dumber 
of l'uri(lUg all(1 autbeutic insianC<"! could be given of 
the illh('ritaneo of all s:lll\des of disposition and tastes. 
und likewi-c of the oddest tricks, iL'ISOCiuted witb certain 
fmm('8 of mind or perio<b of timo. But let us look 10 
tho fnmiliar eMe of the sen·ml breeds of dogs: it 
('Ullllot bo douuted that young pointenJ (I ha\'e lUy~lf 
S('('1l a striking inlltallce) will sometimell point nnd oven 
bnt·k oth(' r (logs tho "ery first timo that t1l(>y aro takell 
out; rclrie"ing iii certainly in SOIllO degree iu.heriled uy 
I"('lri('\"('r!!; and a t("ndcn('y to run rouud, iU!ltead of ai, 
a flock of t-heep, by shephenl-dO&'8. 1 ('fluuot see that 
tht·o«! actions, performed .... itllOut eJltperienoo by tho 
young, and ill lll'ariy tho sarno mnnner by each indi
,-idual, IK'rfonned with eager delight by each breed, anti 
without tho end being knowll,-for tho young pointer 
can no moro kllOw that he points to aid Ili8 master, 
than tho whito butterlly knoll'8 wily 8ho luye ber eggs 
on the 1(,lIf of the cabbnge,-T cannot 800 that'thC8C 
actiuns diller eti:;(>ntialIy from truo in.e:tinei& If 11'0 

\\'('1"(' 10 S('{l ono kind of wolf, when young nUll without 
auy tmiuing, as IIOOU lUI it 8('(-'nt{'(1 its !,roy, stnnd motion
Il"><>l liko It IIt.ttlle, au(l th('n slowly crowl forward with !l. 

pe<"lIliat pit; and aDother kind of wolf nl~hillg round, 
in .. tj'$(l of at, a 1wnl of dCl't, allil dri,-inA' them to fI. 

dj,.tAnt I'oint, ..... e .!!hould assuredly call thl',;(' actions in
I!tilll'tin'. l)nnlC~ti(' instinct. ... a~ they mny be called, 
aro ('o;·rtainlv far II'lII'J fb:ed or inmriahl(l thall natural 
illltinl'tol; u;.t they hl"'o ~n aril'd on by f'lr Iclll'J rigor
ou~ 1I('\(>('tion, and hll"C"o Jx.en transmitt..'(\ for lUI iurolD
parably ~hort.r:>r p,·riod, under h -..:s Rtf'd coJl(litions of life. 

n ow IIfnmjl"ly tb('>'!! domC'RIie iUtitinel8, Ilabiko, and dis
po><itiolll! are iull('ritoo, and how euriou~ly they be«>mo 
mingkod, il'lldl tiliown wheD diff ... l"('ut br<!(!tb of dogs are 



cl'08SC(l 'Thus it is knowu lliat a cross with a bull-dog 
haa affected (or mllny generatioDII the courage and obsti
nacy o( greyhounds; and a CI"():;lf with a greyhound hllll 
gil·en to a whole family of sbeJlherd-dogs a t(!ndellcy to 
hunt hures. luelle domestic ilLlitinets, wilen thus tested 
by cl'OllSiug, resemble uatu.ral illIItincta, ... ,hieh in a lik(! 
manner become curiously blended together, and for a 
loug pcriod ex.hibit tnlces o( ilio illstincts of either 
JlaCCllt: for eumple, Le Roy dC8Cribee a dog, whoso 
great-grandfather Willi a wolf, and this dog showed a 
truce of its wild pnrentage only in one way. by not 
coming in a straight line to his master when ealled. 

Domestic iIt'ltiuc(e are sometimca spoken of as netioW! 
which have become inherited solely from long-continued 
and compulsory habit, but this, 1 think, is lIot true. 
No 0110 would e\·er hal·e thought of teaching, or l'fO
bably could ha,e taught, the turnbler-Illgooll to tumble,
au netioll which, IlII 1 have V{itIlCSSed, is perfonnoo by 
YOtwg birds, that IHwo never 8CCn a pigeou tumble. 
We may believe that80me one lligeon showed a slight teo
dency to this stroUb'6 habit, and that the loug-ountinuoo 
selection of the best individUflIs in lIuecessiYe genemtioDII 
made tumblers whut they now nre; and near Glasgow 
there are house-tumblers, flII I Ilea.r from Mr. lJrclIt. 
which cannot fly eighteen iuellell high witllOut going 
head o\'er hecls. It may be doubted wheilier ally ono 
would havo tllought of trnining a dog to point, had not 
somo olle dog naturally shown a tendeney ill this line; 
and tllis is known occasionally to bappen, 611 I once 
saw in a puce terrier: tlle net o( pointing is prooobly, 
as many ha,·o thought. only tile exaggemtod ):06.U8e of 
an animal prollarillg to spring on iu prey. When the 
fll'St tendency to point WIl.'! once displayed, )l\cthodical 
801ection and ilie inherited effects of compulsory training 
in each 8tlOee;;si\·e generotion would 800n complete the 
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work; llnel unooMCious selection is still at work. lUI each 
lIIall tri08 to i'rQCure, without intcnding to impro\'e the 
bret'1:1, dogs which 1II-i1J stand and bUilt best. 011 the 
Otlll'f 111~nd, habit alone in selinc CfU1C8 IIA8 sufficed; 110 
animal is 1U0re difficult to lamo thlln tho young of the 
\\i ld rabbit; 8t'arcely any lIuiwal is tamcr than tllO young 
of the tame rabbit; but I do not suppose that domestic 
mbbits hnvo ovcr been selected for talUcneSll; and 1 
pres;llltl(l that we mllilt attributc the wholo of tho iuhe
rit(~1 change from cxtrcme wildnCSII to cxtreme ULmcllcss, 
lIimply to babit and IOl1g-continucd dOole confinement. 

Xllturnl in,;tillCts lire IO!.;. undcr dOIUMic-alion: are
markablc in$umoo of tlus is 8e('n in tJiOlC breeds of 
fuw~ lIIhi<'ll \"ery rorely or lle'"Cr becomo "broody," 
that i~, ne\"cr wi.:;b to sit on their e~ }~amiliarity 

aIol\(' l'rt.'\'cnta our seeillg bow unh"crsally and largely 
the mimI.! of our domestic Ilnimuls hlu'e been modifioo 
by dUille~ticatioli. I t is IICtlrcely pOfJ8ilolo to doubt that 
tho loro of Illall has becomo inslilleth'o in the dog" All 
woivCl<, foxes, jllCkalB, Illld speci()l! of tho cat geli\ls, when 
kt'pt InuH', are most eager to attack pou.ltry, shoop, and 
I,igs j anci this tendency IIA8 boon fOllnd incurable in 
dogg wbich hare been brought homo liS pUI1llies from 
{"()untril~ .sucb WI Tierra del Fuego and AII.o;tmlin, where 
tilt' I:I&ra.:.""e8 do not keep the:se dOlllel'lic Illlimals. How 
I"IIrd~", Oil tbe other hand, do our ci,"ilhled dogs, e'"cn 
w\u'n quit ... young, n.'<Jnire to be taught not to attack 
)MJultry, w('cp, and Jligs! Xo cluulot they occa:.;ionally 
do make an IIttack, and lifO thell beaten j and if not 
('un.'CI, til(')" 8n' dClitroyed j SO that habit, witb some 
degree of selection, has llroool..Iy conC\lrn.'<l in civi.lisil1g 
hy inheritalloo our dogs. On tho other hand, young 
chiekells !laH; lUi!, wholly by haLit, that feM of Iho dog 
and cat ,,"hich no doubt was originally iniltinctire ill 
them, in tho same way as it is 80 plainly iustinetiye ill 
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young ]lhcllSants, t11oup;h reared under a hcn. It is not 
that chickens hMe lost all fellI', but feDr only of dOW' 
and cats, for if the hNl gi\'e!! the danger·dlllckle, they 
will rllll (more especially young turkeys) from uuder 
her, and conC{'al thc111!!('ll'es in tho surrounding grass or 
thickets; and this is c\-idently dOll0 for tho instillcti,'o 
Imrpo8C of allowiug, 1\8 \I-e see iu wild grouud·bin.l~, tbeir 
mother to flyaway. But tllis instinct retained by our 
chickeus hM becomo useless under dOIUC!!tiealioll, for 
the mother-hcn hn:! "I most lost by (\isuso 010 power of 
flight. 

llence, we may conclude, that domcstic instincts ha\·e 
~n acquired aud naturel instincta luno boon lost I~rtly 
by habit, and partly by mall .selecting and llOCumulating 
during successi\'o generations, peculiar mental habita 
and actions, which at first apI_red from what we mu~t 
in our ignorauce call an accident. In some C88eS com
pulsory habit alono has sufficed to produco sueh inlle
rited mental changes; in other cases compulsory habit 
has dono nothing, and all has bci>n tho rcault of selec
tion, pUJ'!'Ued both methodically and unconsciously; bnt 
ill most eases, probably, habit and .selection 1111\"0 llCted 
together. 

Wo shall, perllllps, best unJerstllml how iustincta in a 
stato of nllture hlwe becom(l modified by selection, by 
considering II few eases. [will sclect only tht('(', out of 
the sc\·eral which 1 shall han~ to di8C\lSIl in my futuro 
lrork,-nfLlllely, tho instinct which leads tho cllckoo to 
lay her eggs ill other birds' neeta; tho slave-making 
instinct of certain ants; and the comb-making power of 
the hi"e-hoo; these two lattcr illstincLJ ha,-o genemllr, 
aud most justly, been mnked by naturalists as the most 
wonderful of all known instincta. 

It is now commonly admitted that the more immc_ 
di3te and final causo of the cuckoo's instinct is, that 
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~be lays her e!!,g;<, not daily, but at internls of two or 
three <11\\"S; 80 that, if she were to make ller own nest 
and sit 'on her own eggs, th0f;6 first luid would bM'C 
to be left. for BOrne time uuincuooted, or there would be 
c~ and young birds of different ages in the sume nest. 
If thiij were tho case, the proces~ of laying and hatching 
might be illconwmicntly long, more eSllOOiully as she 
has t1) migrate at a yery carly period; and tho first 
hah'iwd young would probably haro to be fed by the 
UlJ.lio al(mc, But the ~-\meri('an cuckoo is in this pre
dit'um"nt; for we makes her own nl'St and has eggg 
ami youug mcee.;'-I.h-eiy hatched, all at the same time. 
It iUUl ~n a&<o:rted that the A Ulerieall euekoo OC(.'8-

l!.i .. IUllly Jay~ her ~gs in other binu' nests; but I hear 
on the high anthority of Dr. Brewer, that thill ill a mis
take. Ken~rtheless, I could give sc\'eral instances of 
Hlrions birds wllich hayo ~n known occAAionaUy to 
lay tlu'ir eggs ill other binls' IICSts. Now let ll.9 snp-
1)01;0 that the ancient ]Jrogenitor of OUr European 
euckoo had the habita of the Alnerienll euekoo; but 
tJI/lt oceW!ionnlly she laid an egg in another bird's 
nC$L If the old bird profitoo. by this OOOII8iolial habit. 
or if th(' young were made more \-igorolls byalh-antage 
l18\-:ing ~u taken of tho mbtaken matenmlinstinet of 
another bird, than by thcir own mother'8 care, eucum
b,.,red fI8 she can banlly fail to be by having eggs and 
yOlln~ of diffl'rent ~'>'eI! at the same time j then tho old 
birds or the f08tered young would gain au advantage. 
And anal(>,o:o"Y wo.ld lead me to Jx>lit'n', that the yOlmg 
thus reared would be apt to follow by illlierilance tho 
()C("lUIioual and aberrant habit of their mother, alld ill 

th('ir turn would be al)t to lay tll('ir ~J.."8 in other birds' 
1l1'>!U, and thWl be slI<:eeii!'ful ill rearing tbeir young. 
Ity a continued process of tlJ.i;j nature, [ belic\'e that Ole 
8tran{,'e instinct of our cuckoo could be, and 1111.8 been, 
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gcncmted. I may add tlint, fI{'('(lniing to Dr. Gmy 
find to SOlle other ot.sen·ers, the European cuckoo has 
not utterly lost all maternallovo and care for her own 
off.~pring. 

'l'Iie occasional habit of birds laying their c,!!'gs in 
other birds' nest~, either of tIle Mille or of a distind 
species, is not very uncommon \Iith the Gnllinacero; 
lind this perhaps explains the origin of Ii singular 
instinct in the allied gt"Oup of ostriches. For !j{),"cml 
hen ostriches, Elt least in the case of the Ameri('tm 
species, unite and lay first a few cll'gs ill OlIO Ilest Rnd 
then in another; and tll(.!sc Rrc Jmtchcd by the males. 
TJlls instinct may probably be accounted for by the fact 
of the hens laying a large uumoor of eggs; but, as in 
the case of the cuckoo, at intervals of two or tlll'Ce danl, 
This instiu('1, however, of the Amcri('un 06tridl has ~ot 
!IS yet been perfected; for a sUJ'prisiug uumber of eggs 
lie strewed o,'er the plains, so that in ono day's InUlling 
I picked up uo less than twenty lost nnd w!\Sted eggs. 

].fany bees are parfu'itic, aud always lay tlICir eggs ill 
tho nc~ts of!.Je.es of other kinds. This ease is lIlore re
lIlarkable than that of tho I'II('koo; for these bees lllwe 
not only their in~tincts but their structure modified in 
acoordance with their parasitic habits; for they do not 
pOSSCSII the polleu-(oollectingo IiPP>:Irlltus wllich would be 
necCSSliry if tllCY had to Btore food for their own young. 
8omo species, likewise, of Spllegidre (wnsp-liko insects) 
arc parasitic on other speci08; and M. :Fabre has lately 
shown good reason for believing tlmt although the 
Tochytes nigra generally makes its own burrow and 
stores it with paralysed prey for its own Inrvre to feed 
on, yet that when this insect finds a burrow already 
made and stored by "nother sphcx, it takes adwmtnge 
of tho llri1A!, and becomes for the occa.sion parasitic. In 
this case, as with the BUIJpOsed cnse of the cuckoo, 1 can 



';('C no difficulty in natuml selection lllakinp; an occa
sional habit pcnuallollt, if of advantage to tIle ~pooi("S, 
and if the insect whose nest aud storcd food are thlli! 
feloniously IIPIJroprialed, be not thus exterminated. 

Slat?makillg illttinct.-Thiil remarkabll' instinct II-as 
first di!:WOwrod ill tho }~onnica (Polyc'l."CS) rnrC8Cen~ 

Ily l'i(·IT(' Huber, n 1x·It('r oLscITcr ew'U tlmn his celc. 
\trotl"'\ father. 'rhi~ ant i ~ absolutely d('pcndcnt 011 its 
~Iavt'$; without thcir aid, tho species would certll.inly 
becom(' extin('t in n sinp;lo year. Tho mnlee lIud fertile 
f"mal('>l do 110 work. The workers t>r sterile female!', 
thou!!h mORt enel'J.\'cli... and courngeous in CBI)turin~ 
slaw!!, do no other w(lrk. They are in('apable of 
rnakiug their own 1\{'~tiI, or of f",'«ling tlll'ir own 
lan"fI'. W"hen the "Id 111';;(' i~ found inC(IIWellient, and 
tlll'y havo to migrntt', it is tIle slal'es which dNermill(' 
the migration, lind a('tllnlly carry their maswrs in their 
j>lllll. Ko uU<'Tly hclpll'SS QI"(' the Illnsters, that whelt 
Huber shut up thirty of them l1-ituOllt [\ slcm" hilt with 
l,it'Il!Y of the 100d which tll(,Y like best, and with their 
Ioin're and pup«! to stimulate them to work, they did 
llothing; tll\"y could not e,"en food thelll.8c1I'(>;I, and 
mnny IJeri,;hed of hunger" Huber tJI~'ll introduced II 
~illgle siaye (F. flll'l'8.), anti she iusllllltiy I!('t to work, 
ft'll and ~\'ed the SHn-iyors; made SOIllO {'('lis and 
ti'IJ(.lt'<\ tIle lan're, IIIllI put all to rig-htil.Whut can he 
Olonl I:xtmordinary tlmn these well'""ll8Ccrtained facts? 
If we had not known of auy otbl,r mH ..... IIlAking ant, it 
w()ul<l ha,-e ~n h('pck-s to hal'C sl"Ie('ulat.o..>d how so 
wOIllicrful an inrqin(·t rould havc bN>n perfocte<i. 

Anotil<'r spt'<'ie!!, }'onni('" sangllin£'e.. WlUIlikt·wise first 
diK'o,-ered by II. lIu\)('r to he a ~laHHnnking Rllt. This 
~1)CCi()s is found in tho f!Outh('nl parts of J:;llgland, !lnd 
ito! uabits hm'c been !lttcndt..>d to by "Ir. F. Smith. or 
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the British MU.8('IIUl, to whom T Am mueh indebted for 
information on this and otiwr suby.et.s. .\Jthough fully 
tMbting to the Btakm('nt.~ of Huber and )fr. Smith, I 
tried to approorh the lluhjl'4't in a i;C('pti('8.l fmme of 
mind, as alloY ono may wt'il be exeused for douLting tile 
truth of 80 extrnonlillnryand odioll9 au instinct as thnt 
of making s1aH~$. H ence I will gi,'e the obsen'atiollS 
which I 1I",'c mySl'lf made, in some little detail. I opened 
fourteeu n(';;ts of f'. 8{lllgllinea, alld found a few slaves ill 
&.II, lfalesand fertilc f!"!mnles of the slu"l'e-speeies (1", 
fusea) are found only in their own prol)('r communities. 
and Im\'e net!"!r been obserW'd ill the nests of :P. SRIl

guinea. The sla\'e8 aro black alld IIOt aoo,'e half the size 
of their red IlIllSters, 80 tlmt the contrast in their appear
ance is "cry grcot. WIl!"!u tho n(!8t is slightly disturbed, 
the 8ltm~s O<lOO8iolmlly romo out, and like tbeir mn.<:te!"!! 
nre much agitated and (Icfend the nest: wheD the nest 
is milch disturbed and the larnc and PUP{\) o.re cxposed, 
tlle Shll'08 work elwrgcticnlly with their maste!"!! in Cilr
rying them away to a place of safety. Hence, it is clear, 
thut tho s1n\'e~ feel quite o.t hom!"!, During tllO months 
of June and July, 011 till'<'(! S\I(lC!"!!'Sivc years, I hlll'c 
wutclwd for many houl'8 8('\'cml 1I('!!i.s ill Surrey and 
SUB8CX. and lIe,'er saw 11 &1""0 eith!"!r lea"l'e or enter 
a. Ileat, As, during thE'Se mouths, tho sillves Ilre l'ery 
few ill millibar, I thought that th!"!y might belllll'e diffcr
ently when more numerous; but Mr. Smith informs me 
that he h/lll watched the nests at nlriOIiS boo!"!! during 
.May, Jllno and Augu .. t, both iu Surrey and Hampshire, 
and baa 1I0\-cr aeen the slaves. through pf'C8ent in large 
uumbe!"!! ill Augu;<f., either leal'c or enter thc ncst, 
Hence he considc!"!! them /Ill strictly household s1n,'es. 
The masters, on tile other hand, may be constautly 
seen bringing in materials for tho Dcst, and food of all 
kinda. During tho present year, hoW6\'er, in the month 
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of July, I come acroes fI. community with an ullusually 
large lItock of ~Javes, and I oi.>scm!<1 a few s1a\'eI! mingled 
with tlleu- lIIastel"8 JeaTIng the llCl;t, and marching along 
tho same rood to a tall Scotch.fir-trw, twenty·fivo yards 
distant, wllich they II.SCended together, l)rooo.bly in sellrcb 
of al)hides or cocci. According to ]luOOr, who bad ample 
opportnniti<.'8 for ob6ervatioll, ill Swiuerlal\(l lho slaves 
habitually work with their nl/UjWI"8 in lURking tho nest, 
and t1lry alone open and close tho doors in the morning 
and r \'cniug'; and, us Rubel' r;l:j>l'tlI>iIly statcB, their 
Ilrin('ipal ollice is to !!CUreh for aphidce. This ditTer
('n<'O' in 111(1 usual habits of tho masters and slan::s 
in tho tII·o COUlitries, probably dependl merely 011 the 
SlaH'll being captured ill gr<'1"Itcr numbcrt in S"·itzcrland 
than in England. 

OM day 1 fOl'hmatdy witnessed a migration of F. 
8Il.uglliuea from OliO ncst to auother, and it was a most 
intNl.'Ilting' specto.clo to behold the masters carefully 
(·nrry·jllg' (ill"'lpo.d of beillg carried by, as iu tJlO case of 
1'. rufeseel\s) their sla\-ea ill tllcir jo.w!!. Another day 
Ill)' atu.·lltion was struck by about II. 800M of the sla\'e
IIIa1.('l11 haullting the same spot, aud e\';dcntly 1I0t in 
""al'('h of food; they SPllrotr.chcd aud were yigorously 
",plll~1 by lUI independent comlliunity of tll6 sla\'e
I;llt"<.'il"tI (F. fW(>a); sometimes as many 88 three of these 
lints clinging to the lep of tllf' slave-making F. san
f.,'l.linNL Tho latter rulhleN;! y kill('(1 their small op
poncn", and carried their dead !Jodi,'s as food to their 
ue~t, t\\"nty-uille yards di~taut; but tlu.'y were prevented 
fl1,m ~"l,ttinEl' any IlUl)!C to rear fl..oj ~IIW('!O, ] thcn dug 
Ill) a small l)tln:'C] of the pUI)!C of F. fu.'I(·o. from another 
IlColt. and Imt them do\\'u {)Il I\. bare spot lIear the plaoo 
or oollll$t; th('y were engerly S('iZffl, and ('urried ofT by 
tho tymnld, 1\-ho perhaps fanc:il'(l thllt, after nll, thoy had 
been \ jetoriolllj ill their late combat. 



At the same time T laid on the Mme plaM n IJmall 
parcel of the IlUl)llJ of !lnother speeie~, V. flnva, with a 
few of these little ydlow ania still clinging to the frag
ments of the liNt. 'j'hi.! species is SOIll({im('FI, though 
",rl.'l~-, made into lIla,.e~. IlS has been dl·><cribt.-d by Mr. 
Smith. Althougll 80 fDIlnll a gpecil'!!, it is ,-cry cour
ageous, and I ha,·o 81..'('11 it ferociously attack other ants. 
In one instance I found to my surprise an ind.·pendent 
oommunity of I'. Ila,·a uuder a stOIlO beneath a 
n('!;t of the slllxe-mnking "F'. 8iI'lguinea j and when 1 
11[1« accidentally disturbed both nests, the little ants 
aUacked their big IlcighbouI'8 with surpnsing C()urage. 
Now I was curiOIlS to ascertain whether }'. fItlngllinea 
could di.tingniBh till" pllpro of lo'. fugeII, which Ibey 
habitnally make into IIlaH_'Ot, from tll1)o;O of tho little and 
(1InOUS F. fla,.a, which they rorely captlll"(', snd it was 
evident thnt ther di(l at on«l di.stillglli~h IIICIII: fi'l we 
11/""0 seell tbat thcy e(lAwly lind in~tantly ,,,,ized. the 
plipOO of P. fusca, II"hN'('as they were m\wh tcrrified 
wll('l1 tiJcy came a('f(l;! tho pUpIC, or eH:n 1110 carth 
from the nest of I)'. flaHI, and quickly ran away j but in 
about a quartt'r or all hour, shortly IIftcr all the little 
yellow ants had crawled away, they took Ilt'tl.rt and car· 
ned off die pUpa!. 

One e\·ening J villitcd nnotiler community of 1>'. snn
guin(,n, and found a IIIlmbcrof these ants returning home 
find cntenllg their IlCott!!, currying tho d('nd bodics ofF. 
fusen (showing that it ..... as lIot a migration) Gild nume
rous Jlupre. I tmeed a loog file of 81111l bur1h('nro .., .. ith 
booty, for about forty yards, to a. ,·ery Iili('k dump of 
h<'8th, ..... hence I saw tho last indh·i(lual of F. sauguinea 
emerge, carrying a pupa; but I was nut ablo to find the 
tlC!lOlatcd I\Cljt ill the thick hcatlt. 'fhe 1l('~I, howo\'cr, 
mu~t havo been t'loeo ut Ilftnd, for two or thrco illdi· 
vi.luals of 'F'. fll~ca wcro rushing about ill tile grcatest 
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ngitation, and one was perched motionlCAA with illl own 
PUlla in i~ moutll ou the tOJl of II spray of hooth. lUI 

iUla~ of dl'ljpair, ovcr its mnlgOO home. 
i:iuf'h ar(' the f8(.1s, tllOligh they did not 1lf'C<1 confirma

tilm by me, in regard to the wonderful instinct of 
making 8Ian .. 8. Let it be observed what a contrast tll(
illlltinctiro habilll of F. sanguinea prc.'lCnt wilh those of 
tho contiuentall~_ mfcsccns. TIl(' Intler dOCl! llot build 
i1ll OWII nl'~t, does not det(-rmiU(l i1ll owu migmtions, 
t10l~ nnt Mlk .... t food for it&elr or iu yOUIl/l', ami canDot 
e,'I'n fl~~i iL;df: it is abs'")\ut('\~· t1('i)('nd~'nt on i1ll nume
",u~ Nan'S. Formica 8Il.nguill('a, 011 the other hand, 
1"-'" mw·h f('\n:r Sl.a\-l'S, nnd in the cody part of 
lin' Muum!'r t');.t~mely few: the lUru;t(-ra dHermine 
\\ h"11 IIl1d ~ Ilt're a I)(,W nt'~t blian 00 f(lrmoo, and when 
tlu')" mj~rate, the ma..«tcrs enrry tllo IIlayCF/_ Both in 
Hwilz('rlanti and England the slcLI"cs lM.lem to hare the 
l'l:cllI iHI ('nre of the lan-ro, and the masters aloue go 
un "Iare-making- expeditions. In Switzl'rlnnd tho slaves 
lind m!l!jt('r~ work tog-ethcr, making lind bringing mate
rilll~ for the Il('~t: both, but chiefly tho 81Ilve~, tend, anli 
miJk as it may be called, their aJlhidl'3; IIUlI thus botll 
('Oil,,!,! fOO:Mi for tll(' ('(Immunity, ]n ]~ngland the masters 
nlOlll' u~ually leave the D0<t to collect building materials 
ami f,JUtI fur thcm .. -"._,h-cs, tbcir ~lan'iI amlla",\\,. So that 
Iht! masten! ill this coulltry reel-in:! much less service 
fn,m Ilwir slaH'S than tlil'y do in 8\\"it7.l'rlanrl. 

Jly lIhat ~t"llol the instinct of 1· ... snnguinCll< originated 
I lIill nnt prt:h'nd to conjecture. nut as ants, which are 
not Iilan .... malwl'i<, \\-ill, as T ha\'(~ 11('('11, carry oft' pupal of 
other ~1)(!Ci.'ll, if scntt('re.:1 near titf'ir m' __ I.>I. it i" pos~iblo 
that ~Ii("h pUpal orig-inally stored as fooo.l might iJe<.'Ome 
,11'vdnll('(l; lind tJle forcig-Il IIllti Ihu~ IlIlintelitionallr 
rCfltl-tl lIould then follow their ]'l'Opcr instiucts, lind do 

_____ h._-"'~W1< f :h 'I .. 



what work thoy rould_ If thE).ir presence provoo useful 
to the @pecies which lu\(\ !lCi7_ed tbem-if i t were more 
nd,-antageoul to tili .. spc('i('fl to eapture workers than to 
procreaie thrill-the habit of collecting' )mpro originally 
for food might by naluMli.-lection be strengthcnoo and 
rendered pennan('nt for the vrry different purpose of 
raising sla' -cs. WhE).1I the inlltin('t W88 once 8IXJuired, 
if carrioo ont 10 a much 1<'88 cxtent e'-en than ill our 
British F_ Mnguinca, which, all ..... 0 1181'0 seen, is ie;;s 
aided by its sl8\-C/J tilall tho MillO sl)C('ies ill Switzerland, 
r call 800 110 difficulty in nnturai selection illcrea.sing nnd 
modifying the instinet-alwnys supposing each modifi
cation to 00 of 11100 to the specics-wltil an "nt W88 

fonnM !IJl abjectly dependent 011 ita slaves !IJl is the 
Formica nlfcscens_ 

Cell-malri"fl9 i",tillet of tl~ llive-Bu_-T will not hero 
enter on minute details on this subject, but will merely 
givo an outline of tho concl\l~ion8 at whieh 1 have arri,-oo_ 
He must be a d1l1l man who can examine the exquisite 
stmctnro of a comb, &0 bellut ifuJly adnllto:\ to its end, 
withont enthu!>insli(- admiration_ We hear from mathe
maticians that Ucc~ ha'-e Ilnlclically IJOh-cd a recondite 
prob!('m, and hal-o macie thei r cells of the propcr shape 
to !lOld the greatest pOfJ8iblo amouut of honey, with the 
least po&iiblo consnllliltioll of ilrocious wax ill tJlcir con
structioll_ It llll8 heen fClDllrked that a skilful work
man, with fitting tools and mca.surcs, would find it vcry 
diffi('uit to make C(>11s of Wl\X of tho truo form, though 
this is perfectly effectcd by a erowd or bees working in 
a dark hh-o_ Gront whatovcr in~tillct8 you Illeasc, and it 
IICCIIlS at flrstquito inCOllcei,-able how thoy con mako all 
the necessary Ilngles and pianO!!, or e,-cll perceive when 
they are COTTeCtly made. But the ditliculty is not 
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noorly 80 great as it Ilt fir.<t appears: all Olis beautiful 
work ron be shown, I think, to follow from a few very 
simpl!' il\~tincts. 

1 1IW1 100 to ill\'estigate this subject by ~lr. Water
lH)u..e, who hM shown tllat the form of the cell stands 
in close relation to the prescnce of ndjoilling cclls j and 
the following yiew may, perhaps, be considcred only as 
a modification of llli theory. Let 118 look to the great 
prillciplo vf gradation, Ilno:! sec Wllcthcr Nlltllr<l docs not 
n:\'(-!1.1 to lUI her metbod of work. .\t 0110 end of a short 
IIO .. ri.-.I 110 llan! humble-bee;., which n..e their old cocoons 
to h ... ld hlllu.:y, I!ODlctimes adding to them IIhort tubes of 
lloU, and likcl\i~ making bl.'I.oarato and "cry irregular 
l'Uund • .J l't!lI~ of wax. .At the otlwr {'Il(l of the series we 
IJb\'e the ccll~ of the hi"e-bee, placed in a double layer: 
each cdl, 113 is well known, is an hexngonal prism, with 
tho iJa,W <xlgeil of iLl 8i.'( aides be\'clled 80 as to fit on 
to a I'ynunill, formed of three rhombs. These rhombs 
luu'o ('crtaiu angl0J, and tho three whicll form the pyra
midal OOllC of a single cell on OM sido of the comb, enter 
into tho composition of the bases of three adjoining cells 
011 the oPllOo;ite side. In tho IK'riea between the extreme 
I)('rfi ... ·tion of the celis of the hiw'-bee aud the simplicity 
of th.lM' of the humMe-bee, wo I\aYO the cell.e of the 
Jlexi('an Jlclipona domCiitiM, carefully described and 
tig-unod hy l'i..,rre Hllhcr. The Jrclipona il.:!clf is inter
IlIl'(lidte in Hrudurc between tho hi\'o and humble bee, 
hut more nl·arly related to th., latt('r: it f~ln1l8 a Ilearly 
rl~"IIllIr \\I\XNI comb of cylindri(,BI ('cll~, in \\hicb the 
)"Imng arc hatched, and, in addition, BOUle large cells of 
WIU for holding honey. 'fhetj() lalter ('('1l~ arc nearly 
~l'herical aud "f nellrl)' !.'qual &iz('", AnrlAI'O aro,'1'egllted 
into flU im'l-rtllAr lllass. But the important point to 
notiN', ill that thc.;e cells arc al\\ny~ madl' at that 
(ll'grt..'O of nclU"llC>;iJ to each other, that they would hll.\·e 
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intersected or broken into euch other, if the spllcree had 
been COlllllicte<i; but this ill 1I(1,·cr permittC<i, the bees 
uuilding perfcctly flat walls of wax between tho spheres 
which thus tend to intc~t. Hence cllch cell consists 
of an outer spherical portion and of two, three, or 
lUore perfeetly flat sllrfnces, according lUI the ceU ad
joins two, three, or mow other cells. ,Vhcu Olle cell 
comes into CQutliCi with three other cells, which, from 
tho spheres being nearly of the same size, is ,·cry 
frequently and Ilccessurily the case, the three flat sur· 
faces aro united into II pyramid; and this pyramid, lIS 
Huber has remarked, is nIll.nifestiy II. gross imit!ltiou of 
the three-sided pymmidallmses of tho cell of the hive
bee. Ail in the cells of the hive-bee, so here, the three 
lliane surfaces in any oneccllllccessarily Cllterinto the 
coustnwtion of three adjoiuiugoells. It is obl·iollS thn.t 
the Mdipona 8aI'eg wax by this manner of building; fOl' 
the flat wulls between the adjoining cells are not doublt" 
but are of the BIllie thickness as tho outer spherical 
portions, and yet each flat portiou fonns a part of two 
cells. 

Heflccting on this caBe, it occurred to mo that if the 
?![eHpona had made its sphercs at somo giyen distance 
from each other, ~Ul(l had made them of equal sizes alHI 
had arranged tlwm symmetrically in a double Inyer, the 
resulting structure would probably iUH'e been as perfC<'t 
as tho comb of UIO hivc-bee, Accordingly I wrote to 
Professor Miller, of Cambridge, and this goometer has 
kindly read ol'erthe followiug statement, dmwn up from 
his information, and tells me thlltit is strictiycorrcet:-

If a numoor of equal spheres be described with their 
ecntres placed in two parallel layers; with tho centre 
of each sphere at the distance of rodius X .; 2, or 
ro(lius X 1' 41421 (or at IIOme lesser distance), from tlu: 
centres of tllO six 8urroullding spheres in tho sam!' 



I>lY(lr; lind at tli(> same distance from tile centres of the 
adjoining Iiphe~'11 in the other and 1lf1m\lellayer; then, 
if "tHlW" of intel'l!'4'Ction between tI,e !l('1·el'fl,l f:<)lheres in 
both layers be f(lrtll€<.l, there will rc;;ult II double layer of 
hl'xa~t!llal l)ri~Uls united together by Ilyro.midal bases 
fornu'tl. of tiLJ'('o rhombs; and tho rhombealld thesidcs 
of tho h(lugonat Ilrism9 will hil.I'o tw('ry nnglo identi
('ally tho 1Iil.1l1C with the bc~t Ul(,Il.SUr(llUenL:! whidl hfwe 
bet·u mude of the ('ells of the hin'-~. 

Jlen('e we may IInfdy conciu,jo thnt if wo could 
Ali!-(hlly modify tbe iU>ltiueu aln'8dy 1)(8M·~'tI. by the 
lldipona, aud in themsdn!8 not wry wonderful, this 
bee would make a strul'ture as ,,"oudl'rfully perfect as 
that of dill ruw!'-bee. We mUlIt ~UI)poAA tht1 :Uelipoua 
to m"kOJ Ill'r ('('U, truly "{lhcric'll, anel of equal sizCII; 
and thill would IIOt be I·e!)' !;urpri.~ing, J;O{'iug that she 
already t!oe~ 110 to a certain extent, and sl'Cing what 
Il!!rft~tly cylindrical burrows in wood many insects can 
make, a pparently by turning rollnd 011 a rued point. 
We 111I11.t l!uJlpo!lO tile i\relipontL to arrange her celie in 
It'wl layNl., as she already does hC'r cylindrical cells; 
IUId lI'e mlL!lt further I!UPpo!IC, and tilii! is tho greatest 
difficulty, that sho call 8Omebow jllllge accurately at 
'II'h"t distauce to stand from Il('r fcllow- Iaboul'efj wben 
Ie\'cral. are making their spheres; but she is already 
III tar "'ll4bl,Q 1<) judb'O of distau('(!, that ~h(' a"",aJs 
de.!erilxwt Ii ... r ~I)heree so 8.S to intt'ftIeoCt largely; au(1 
then ~he uniteB tho point,; of ini.C'nltlCtiOIl by perf(,'ctiy 
ltat lIurfaet':ll. WOJ OO\'e further t'l "UPllOS(', but this j;< 

110 d ifficulty, that afte r hexagollal prisms hiWO been 
funned by t be inte~tiOIl of adjoining /lphl're~ in t he 
IIIIme layer, AIle can Ilroiollg the hexflo"On to any length 
requuite to holtl tho stock of hunt,y; in tho same 
way M tho mde bumble-bee whhl ('ylindt'rs or wax 
to t1w circular mouths of Ii ... r old COOOOIllJ. By such 
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modiflcatio1lll of instincts in tileln)l('h'cs not very wou
derful,-banlly more wonderful than thOBO which guide 
a bird to make its uest,-I bdic,'e that the hive-bee 
Ims a<'quired, tbrough natural scloction, her inimitable 
ard.itocturul powers, 

But thi1 thcory can be tested byex]>crimcnt. Follow
ing tbe 1lxnmple of Mr. 'l'egNtllcicr, 1 separatM two 
romLe, and lJUt between tllelll a loilg, thick, squaro slr1p 
of wax: the bees instantly hcf,'11Il to 1lx('ftmte minute 
(·ircu]ar Ilitil in it; and IU! tiler decpen1ld these little 
I)ita, they made them Wid1lr aDd wider IIntil they wero 
oolU'ertro iDto shallow basina, appearing to tile eye per
fedly tnle or IlIl.rts of a sphere, ftnd of about the dia
meter of a ('(lil. It IfIU! most interesting to me to ob
sene that where"er severol bet>s hnd ~""III to 1lXCR\'n!e 
tile;;c basins Dear together, they hnd begun their work 
fit such a distance from cach ether, that by the time the 
basins had ncquired the above stated width (i. c, nbout 
the width of an ordinary cell), and were in depth aoout 
0110 aLA:th of the diameter of the sphere of which they 
formod n part, the rims of the basins intersected or 
broke into cQ('11 other. As 80011 as thi:! oreurrod, the 
bees ceased to excn,-ate, and began to bllild IIJ) /Ini walli 
of wax Oil the linel! of illtc~tioll bctW~1I tho basi~ 
flO tlrftt each hexagonal prism was built upon the senl
loped «Ige of a smooth basin, instead of Oil the straight 
edges of a tlU"CtHlidod pyramid as in the case of onlillary 
cells. 

] then jlllt into the hive, instead of n thick, square 
}'if'CO of WRX, a thin Ilnd narrow, knifo-rdged ridge, 
coloured with vermilion. 'rhe beoe instnntly begllll 011 

both sidcB to cxctwaf.e little hasillsncar to each other, in 
the 8arne way ftiJ before; bllt the ridge of II-ax lIas so 
thill, that the bottoms of the basillS, if they llad been 
('U'uratcd to the same depth as in the fonner e.xperi-
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llIt:nt, would have broken into each other from the 
owosite ~idcs. The bees. howC\"er, did !lot suffer this 
to hIlPPCIl, 8ml they stopped their uCtH'atiollll in due 
tim('; >10 that the busing, as IiOOIl as they had been a 
littledf'(!peuoo, came to ha,·c flat bottoms; lIud these flat 
botlOIllf<, furmed by tlun little platcs of tJlO vermilion 
vnp: l!twing becn lcft ungllllwed, were situated, as far 
lUI tho aye eQuid judge, exnetly a long the planes of 
imngiutll'y int('l1!l~tion between the Lnsins on ti le op
I""'{(' ~id~1I of the rid~ of wax. 1n IJarts, only little 
I.oil .. , in utli!'r parts, large portions of a rhombie plate 
had 11t-.. 'n left bl:tween thc oJlI~.J basins. but the work. 
from the ll11uatural ~tate of thiuS'" hod IIOt bet>1I IIcatly 
» ... rf<'lnn<.'<1. The bees mn~t har!' worked fit w'ry nearly 
tb<.' !\lillie rate 011 the oppo:site side'! of the ridge of ,'cr
lIlilioll IlnX, us they circulnrly guawed away aud deep
cued tlw bw<ins 011 both sidc;l, ill order toh£1\'e succeeded 
in tl\U.~ lelwing fiAt 1)llltC'S ix>twCCIi the busins, by 
!lIOPI.ing work along the intcnllcdiate 1)luuCII or plaues 
ofilllt'nw-'ction, 

Cun~idering how flexible thill wax is, 1 do IIOt see 
that tlwre ill nny difficulty in the Ix'C8, whilst Itt work on 
tho two liirlC'S of a strip of \\flX, perceiving when they 
hanl gnawed the wax away to Ihe proper tJlilluess. 
ami Ih"11 Btopping their work. In ol'dill8ry combs it 
has IIPI"'{l.rOO to 1111.1 that the oc'e! do 1I0t fllwllYS succeed 
in "urkillf.( at exactly the sam(' mte from the OIJIKlSite 
8ill(~s; for I haH' Ilotieoo half-COlllplcted rhombs at tbe 
hill!(' of a ju~t-commcllccd edt, IIhi('h \\(oro Blightly con
('Me un OlIO ~idt', whcre 1 SUppO!;(l thnt the 1..ct>JI had ex:
(·Il'·(lh~1 too quickly, {Iud C()IlV('X Oil the opposed I!ide, 
wlll'l'o tho 00e1l had worked k~i (Iui('k ly. 1n one well
marked ill~t.aIlCC, 1 lJUt the comh bark iuto the hi,'c, amI 
allow~'llthe b('es to go on workin:::; for a ~hort time, and 
.;""!Iin t'luullinCoi the cell, liml l found thnt the rhomhie 
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IIIate had il(!(>n completed, and had bcromc ptrfretly fid: 
it Wf18 ab:iolutely itlllKlll<lihle, from the t'xtt\'IDC thinness 
of tho little rhombic plate, that they ('Quill hnyc effected 
this uy gnawing away the colln'x sj,ic ; find l 81ll!pect 
that the bee~ ill such ea;;e" l>tand in tho oppo;;cd cells 
and pUlo'l! and bend tho ductile and warm WIL'I: (which 
II.:! J Jmvo tried is easily done) into ili lll'Ol)('r iutcrme
dio.{() IlillIlC, aud tlms flatten it. 

From tho experiment of tho ridge of vermilion wax, 
wo ('lUI clearly see that if tho 1x'Cll w('re to build for 
thcm"clvCi; n thin wall of W8.l:, they could make their 
celL! ()( the proper shape, by standing at the )lroper dis
tallC'O from ('at·h other, by UC3\'alillg at the sarno rate. 
ami by endc{I.\'oUl'lng to wake (,((ual ~rllerieal hollo'nS, 
hut usn,T allowing the ilphcl'('" to brenk into each 
other. Xow Le<>s, RIIlllUy be clearly soon by examining 
the ('(Igo of a. growing oomb, do muke 1\ rough, circum
fCI\'lltinl wnll or rim an round tbtl comb; nml thoy 
l;1l1111' into this from the opposite ~id~,., nlwllys working 
cilX'uluriy w> thcy deepen cll('h <"Cll. Thl·y do not make 
tilt) whole three-sided pyramidal Imsc of nny one eell at 
the saUle timc, but only the onc rllombie I)lata which 
.,tamLi 011 th~' ('xtrcm(' growing llllU'giu,or the two l)lates. 
tIS the CIl.>e llIily be; and they llew'r complete the lllll>er 
t.'(lgl.'>l of tI~, rhombic plate!, ulilil the bexagonal lHl.llli 

are romm<"lll-ed. Some of these bto.telll(:IlU differ from 
tho;;e made by the jlli:ltly celebrated cider iluber, 
but I am l'Om"iuced of their accuracy; and if 1 had 
NJNlce, 1 could show that thoy are conformable with my 
theory. 

lI ul.;cr's statement that the very first cell iN eXCfl.mted 
Ollt of 1\ little pamllel-s.ided wall of wax, is not, lUI fur 118 
I haw" L;('l·n. strictly correct; tIle first commencement 
luning nhmys be(,n 0. little hood of WIlX; but 1 Vtill 
not h€'rc enter on the;;o details. Wa see how important 
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8 purt cx('{watioll plays in the {'()nstnlction o( tho ('('lls; 
but it w\utld be a gn!at error to supposo that the bees 
('tum{,! build up a rough wall of wax in tho Ilroper 
pCl::Iitiou-umt is, along the Illanc of intersection between 
two ndjoining spheres. I ha\'o Ikl\'cral specimcns show
ing dearly that they can do this, ]~\'cn in the rude 
circumferential rim or wall of wax round a growing 
comb, flexuccs may sometimes be obscr\'ed, correspond. 
iIII-( in po..itiou to the plalll'~ of tho rhombic basolillates 
of (ulllT(' <'ell... )Jut tho rough 1111.11 of wax has in e\'ery 
c~' to Le fiui.<ht><i. off, by j>l .. inl-( laCf.(cIy glll1wC(1 away 
on botll sith'S. 'fllO manner in "Ilil'h the bees build ill 
CUriUII!!; tJ\I'y ah..-a~·s make the fi",t rouf.(h wall from teu 
to tl\"l'llty timel! thicker than tho exc('NIiH~ly thin fini~hed 
wall of tho cell, which will ultimately be lell, We shall 
uudCl'>!tliml how th('y work, by supposing masons fil"8t to 
pilo ul'a broorl ridge of cement, lind thell to b<>gill cutting 
it 8Wtly e{IUailyon both side~ netic tho ground, till II 
smooth, I'ery thin wall is left in the middlo; tho IUnSOIL'I 

al ..... ay_'! Ililing- up the cut-a ..... ay ('CUl('nt, and adding fresh 
(~·m<:nt, Oil tho BlIUllilit of the rielg<'. 'Yo shall dilL'> 

haH' a thin Willi steadily growing' up ..... ard; but alway,; 
('roWIll.Q. J..y a gigantie coping. J'rom all the cells. 
('"th th'OIIe ju~t commenced and thoa<' oomlJletod, being 
thus crowm..;} by Il strong coping- of ""'8..'\', the bees can 
!·lu8h:r aDd crawl o,'cr the comb without injuring the 
d,·lit·"to hexa,.,ooonal walls, ..... hich are only about one (our· 
Imndn'llth of an inch in thicknt'><.'!; the plate8 of the 
Ilyrnmidull_ being about tnice a!I thick, By this sill
gular manncr of Imilding, streugth ill continulIlly gi"cn 
tv the comb, with the utmost ultimato economy of wax, 

It lI\'em9 at fill!t to add to tho difllt'lIliyofnndC'Ntand. 
iDA' how tho cells are Illad€', that a lUultitudo of Lees all 
work to',.:ether; one bee afier w'orking a ehon time lit 
\iilU cdl b>(,ing: to allother, 90 thai, 118 Uu~r hIlS 6tated. 
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a scoro of indi\-idualll work en'n at tho commencement 
of tho first cell. I was able Ilnwtically to show this 
fact, by co\-eriug the edges of the hexagonal walls 
of a Bingle cell, or the extreme mal"'.;in of the circumfer. 
elitiaI rim of a gro\\ing comb, with an extremely thin 
hlyer of melted ,,!rmilion WIlX; and J inHiriably found 
tllat tho colour wus most delicately diffu:!Cd by tho beilll 
-as delicllteiy nil a painter eQuId havo dono with his 
bnlSh-by ntOlllS of tho eo lou rod WIU having been taken 
from tho 8.pot Oil which it had been ]lhlCcd, Ilnd worked 
into tilO growing OOf,'"C$of tllocells 1111 round. 'L'he work 
of construction ~ms to be a sort of balance struck 
between mall)' bees, all iustill(.1.in!ly Btanding at tho 
IIIUno rclati\'O di~tallOO from each other, all trying to 

8WCf']l equal spheres, aud then building up, or lea\-ing 
uug .... wed, the planes of inten;eetion between these 
sphcl\.~ It was really curious to noto in ('IISC11 of diffi
culty, as when two pieces of cOII\b mct at 8.1\ lingle, how 
oftell tho bcc8 would pull down and rolHlild in differcnt 
\\'a~'8 tlH~ sume ('ell, sometimCfl rocurring to a shupe 
which they had at nn;t rejected. 

When I.IC<!8 han' a pilleo on which th(\y can stand in 
their proper J1'clI!itiolls for working,_for illl;tnnot', on a 
1<l ip of wood, placed directly under tho middle of a comb 
growing downward..:! so thst the comb has to be builto.er 
one fllOO of the slip-in this ~ the bcc>i Ciln lay the 
fonndations of ono wall of a lIew hexagon, in its l!trictly 
proper "lace, projecting beyond the other completed 
<'ells. It sumces that the I.IC<!8 should be Nmbled to 
8tun<l at their proper relati,'O distances from eQ.Ch other 
and from the "ails of tho la:st completed cells, and then, 
by striking imaginary silheres, thoy call bu ild upn wall 
illtenuooililo ~twceu two adjoining Sl)hcr('s; but, as far 
as I ha"e 1«'11, they newr gnaw awn)' and finbh ofT tlie 
IIngles of a eell till a large part Lotll of that (,:ell and of 
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the adjoining cells has been built. 1'his capacity in 
11Co..'S of laying down under certuin ClrcUlnstanceB a 
rong-h wall in iu proper place ootwC!(!n two juat...oom
meneeU e{'l1~ is important, lUI it beaTS on a fflCt, which 
seems at fil"lit quite subyersivc of tho foregoing theory; 
namely, that the cells on tho extreme margin of wasp" 
comb!! are 9OUlotimesstrietiy llCxagonal; but 1 ha\·o not 
Spi\OO here to enter on tllis subject. Xor does there 
l'e('m to me auy great difficulty in a single insect (as in 
the eftl!(l of a qu~n .. wasp) making hexagollul cells, if 
.. he work alternately on the inllide and out.;idc of two 
or tiln.'t' C<'II, oommeneeU at the snme tillie, always 
"tanding at the projK'r relath·e di..;tallce from the parts 
of tho et'lls jUilt IJt.gun, sweepillg spheres or cylinders, 
ami buiUing uJl intermediate Illanes. It is evon coneei,· .. 
aulo tllllt an insect might, by fixing on a point at which 
to colllmence a cell, and then moving ollt..lide, first to 
ono point, and then to fi\·o other points, at the llroper 
relativo di..;t.nuOOII from the central point and from each 
oth<>r, btrike the illanes of intel"!JeCtioll, nml80 mnkoall 
i80luw« hexagon: but I am not aware that allY sneh 
en...;;:. has been obser;oo; nor would any good be derived 
from a siugle hexagon being built, 118 in iu con~trnction 
moro materials would be requin'<l than for a cylinder. 

As natural selection acts only by tim accumulation of 
hlig-ht modili ... ations of structure or illlotinct, each profit
ablll to the imlil"idual under it;J collllilions of life, it IDay 
ren.;vnably be asket!, how a long and gradutlted sUccesBion 
of modified al"l.'hitecturnl ill>ltin("is, all t('nding towanls tho 
pr<·tj('nt Ilt'rfl.'ct plan of cOllstruction, could ha,·e profited 
til(.' progcnitors of the hi,·e-boe? 1 think tllll answer is 
Ilot dillkuit: it is known that bc<'~ arc on ... n hurd Ilressoc:l 
to get sulti('iclIt nectar; and 1 am infonllcd by Mr. 
'fegctm('ier that it has been experimentally found that 
no lctlil than from tweh·c to fiR(.'C1l pounw of dry sugar 

t W,rj "frJ-



are conSlluwd by R hive of Jx.ee for tlu:l secrction of each 
pouud of "ax; to t lUlt a IJrodigioHs quantity of Uui(lnectar 
must be colle<'u,<1 and oousumed b) the bees in a il.ive for 
the ..ecretion oftJH~ WIIX n~ry forilie l'OllJ;trtll'tion of 
their oomlJ'l. llorro'l'"er. many bees luwe to remaiu idle 
for IllIlUY days during the procc:;s of sccretiou. A large 
store of honey i ... indi~pellsllble to support a lo.rge stock 
of bees during' the winter; and tho security of the hive 
is knowl\ mainly to depend on a large numoor of bees 
being ~UI)ported. Rence the saring of WIIX by largely 
sa"ing honey lI1\1:1t be R 1ll00t important element of suc-
0088 in any family of bees.. Of course the 8ucl'Cf!8ofany 
species of bee Utay be d<:>peudent on the unmoor of its 
pnrn.;;.ites or oth(lr enemies, Or on quite distinct eauses, 
and 80 be altogetllcr ind(lpt'lldent of the quantity of 
honey which the bees CQuld ooll~l, But let \1:1 IIUPpost' 
that t11m Jath-'T circumstance detennined, (III it probftbly 
onen d()('i determine, the numbN'jj ofa humble-bee which 
CQu\(\ oxi8t in a country; o.nd let ua fu rther supposo 
that the community lived throughout the wint('r, nndeon· 
!;()(}ucntly required a store of honey: there call iu th~ 
CfiSC be no douLt that it would be an o.drantage to our 
humble-bee, if a slight modifi('ation of h('r in;;tiuct led 
her to mako her waxen cells lIear togeth('r, i!O Il8 to 
intersect It little; for 0. wnll in commou e\'(' I\ to two 
Illijoilling cells, wouM 5<\\'0 801110 little W(l)(, I1en('o it 
would continually be more and more ad\'antngooua to 
our htllllble-bee, if 8he were to make her cel18 more and 
more regular, Ilearer together, and aggregak'd illto n 
mass, like t110 cells of the l\I'eliponR; for in thi~ CIl8() 
a large part of tho bounding surfaco of eQeh cell wonM 
aerl'o to oouml olher cella, and much wax would 00 
Illned. Again, from the I!/lme cause, it would be ad
,'antagrouj to tho )Jelipollft, if she were to make IU2'r 
cells dOllCr together, and more regular ill eycr)' way 
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thun lit pl'('.;ent; for th('n, lUI lI'e halO 8C('n, the 
sphcri('81 hurfnces would wholly disoppt'lIr, lind would 
1111 00 fl'plal'Cd by plane l>uriact'!! j and the .i\felipona 
wouhl make II comb as perfl'Ct as tllnt of tho bh-o-bee. 
lx·yond this Htage of perfection ill arcllit«>ture, natural 
IM'IC('tiol\ rould Iiot lead; for the comb of tho hh-e
bt'(>, M fur IIlI 11'0 ean see, i8 aUlIOlutely perfect in ceo
lIomi.iug'"ux, 

Thu ... M 1 lK.'l irw', the mo.,'i wQndt'rful of 1111 known 
illlltincll4, that of tho hh'e-oc't', can be ('''plllined by 
natnra! aelt"l·ti,," luning' takt'n n(h-ant~t' of lIumerous, 
llUet't'AOt(', Night modifications of !<impl ... r iDFtinet8 j 

IUltural .. ·It'Ction haling by slow d(·W'~ moro aud 
IIlOn.' I>(·rft'('tiy, Jt.\1 the ~ to ~I1'{'('p (·qual spheres 
lit a "n'u di~t.all('e from each other ill a double 
!aYl'l', an,l to build up ami CX{'tlvnte tho wax alollg' 
tiw plallC'il of inteJ'SC(!tioll, Tlw bc<l~, of course, 1i0 
more knowing thnt they BW("pt thrir s),hC!1'(!8 at one 
particular di~tclll('o from oneh OtlLN, thnn thoy know 
what are tho sen'ra! nnglCiJ of tIle hcxagonn! prisms 
IUI.l of tho oo.m.I rhombic I)lnt~, '],ho motiw) power 
of the PJ'OC('fiiJ of natum! sclcc-tioll having- been economy 
of wax; tlUlI indi,-j{lual swann which wlliJt('(i least 
hmlt')' in tho IIOCl'\'tion of lI'n.:~, IIIH-iug 8l1('('('(.oded best, 
nlld hft"ing transmitted byillhl'ritance ita newly acquired 
tl("<.)Il<llllil'ftl iUlItin('t to new SWftntl.,\ whi('h in their tllnl 
will hnH' had the best chance of iU(,(,l'e<iing ill the 
~trugg-le for uiHtence. 

No douLt lIIany instincts of "cry difficult ('xpl(}Jlution 
('(Iuld Un opposed to the tllCOry of natural !!<'leclion, 
--('alt.:!!, ill ",hich we callilot see how lin in~tinct couM 
lK_ibly 1111.\'(' originated; CIUI('R, in whiell no illtennc
diat" g-radatiolls are known to e"ist; ca."C8 of instinct 
of ftl'l'(}!\'ntly Hucil trifling importance, that th..,y could 
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hardly Imvo been acted on by natum! selection; cases of 
instincb! allllOst identically the samoin auimllLi flO re
nlOto in the scale of nature, that wo cannot account 
for their similariiy by inheritance from a common 
))I\ri'nt, aud mllilt therefore belien~ that they haH' 
been acquired by indepelldf'nt netB of natural selection, 
I will not here enter on thceo &e\'eml case~ but will 
confine myself to one special difficulty, which at first 
appeared to me illsupemble. and actually fatal to my 
whole thoory, 1 allude to tho !lenten or sterile femalO!! 
in illsoct-oommunities: for these nouten often differ 
widely in instinct and in structure from both tho males 
lind fertilo females, and yet, from being sterile. they 
cannotprolmgato their kind. 

The subject well desem;,& to be discusacd at great 
leugth, but I will here take only a single ease, that 
of working or sterile ant&. How tIle workers haw 
been tendered sterile is a difficulty; but not mnch 
greater than thnt of any other striking modiflcatiOIl of 
structure; for it can 00 showu that 801110 insects and 
other articulato animalii in a slate of nature occtlllionally 
become sterile; and if such ifule('lll had been 8O('ial, and 
it had been profitable to the rommnnity that a uumber 
should haye boon annually born capable of work, but in_ 
capable of procreation, 1 can 800 no "ery great dimculty 
ill this I>cing cffected by natuml selection, But I must 
JJaSS o\-cr this preliminary t!illiculty. The great difficulty 
JieiJ in the working aub! differing widely (rom both the 
males aud thefcrtile females illstnlcture, lUI in the shape 
of the thomx and in being destitute of wings nllt! 8Ome
times of oycs, and in instinct. AJJ fllr /l!l instinct alone 
is oollcenuxl, the prodigious difference in thi8 respe(!t 
between the workers and the perfect female!<, would 
II8.VO been fRr better exemplified hy the hi\'e-bee, If R 
working ant or other n()utcr illllOCl had \x..'C1l RIl animal 
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in tho onlinary state, I should Im\'o unhCl!.itntingly 
aAAumrd that all ill! charocters had been slowly acquired 
Ihrollgh natllrnl selection; namely, by all illdivirlual 
Ilaving i)e(>n born with 8Omo sl ight profltnble modifl
cation of structure, this being inherited by its ollspring, 
wlli('h again mned nlld were again selected, nnd 80 
onwanls. nut with tllO working nnt lI"e have an insect 
differing gn-atly from its parents, yet abeoluwly sterile; 
80 thnt it could ne,'er have trnll.l;U1ittcd suooessi"eiy 
"('quired modifi('atjons of structure or instinct to its pro
g-,·n~·. It may "'eU be asked how is it r!(WIiblo to recon
cilt' this C~ "'ith the theory of naturel 8l'lection? 

Fi .... t, I('t it be remembered Ihat wo 1111.\"0 innumerable 
inst.nu('~ both in Ollr domooic pnxiu('tiolls and in those 
in a stat<' or nature, of aU 110m of differences of strnc
tllre "'hicll lUH'e become eofrelflled to certain age<, and 
to either 8{>X. WO llaye differences correlated not only 
to onB 8{>X, but to that short period alono when the re
productivo sy~wm is active, 68 in tho nuptinl plllmflge of 
muny binl~, and in the llOOkcd jaws of tho malo sa.lmon. 
We ha,·o o,'ell sligbtdifferenCCII ill the Iloms of different 
brel.'ds of cattle in relation to aD artificially imperfect 
state of tho male BeX; for OIOn of ccrtain breeds have 
loug:er honlS than in otJler breedlJ, in comparison with 
Ihe horus of the bulli or cows or IhC!!6 same breeds. 
] [('noo 1 can see no real difficulty in any character 
ha\'iug become correlated with the sterile condit ion of 
ccrtain membenl of insect-oommulliliCII: the dilliculty 
lies ill undl'rst.auding how such correlated modifications 
of stnlcture coul(l baWl been sloll"ly flCtumulated by 
lIaturalselcetion. 

This difficulty, though llllpearillg insuperable, is 
le.;,;cne<l, or, fill I believe, disappears. when it is re
membered that f;Cloction may be applied to tho f(lmily, 
as "'ell as to the illdividual, aud IDay thus gain the 
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d~ire<1 end. TIll!!, 1\ wl'lI·fta\"ourod \"egetabI1' i~ cooked. 
Ilnd tho illdi,;duai is d('f;troyeJ; out the llorticuiturin 
SOW8 "''('<is of the Mme stock, and ('Qufidently ('xpe<-t8 to 
get m~o.rly the s/Une variety: breedcri! of cntti('. wi~h the 
fleah and fnt to be well Illllrb!f>d to~ther; the animal 
has been ~lll.ught('rcd, hut tbl' brt>(!(lrr goe~ with conS· 
d('nce to the rome family. I hn\'c lIuch Caith ill the 
powers of selection, thnt I do not donlA tllM Il breed 
of caUl!!, always yielding oxen with extmol'(\innrily long 
horne. rould be slowly formed by carefully wntchill!!, 
which individual Imlls and OOW8, when matched, llro

duce<\ O:lOll with the lon~ horns; and yet 1I00ue 

ox could e,"cr b'n"c ]lropagated its kind. fl·IIII.~ L bl>Jiew" 
it !JaB bocn wilh flOCial illse<'ts: n @1ightlllodiflclltion of 
stml'tllre, or instinct, oorreio.t('(i with tIle sterile roodi· 
tion of certain llJ(·mbl:>rs of tlJe community, hl\3 been ad· 
,-antllo"'COU8 to the community: /Xlusequ{'utly tht' f('rtile 
mal1"8 anti fcmal<'6 of the same rommunity flouritihed. 
and transmitted to their fertilo ofl~priug a tendency to 
produco sterile Ilwmbers ha\-ing- the ;;awo modification_ 
Amll bdic,-o that tbis rroces.~ has beeu repelltoo, until 
that procligiou8 amount of differNll'e betwC('n the f..rtile 
Ilnd s1<.orilo female8 of the Silmo ilpecietl 11M Oeen pro
duced, which wo see in mally social inseets. 

nut we haye not 11.'4 yet touched ou the climax of the 
diffiClllty; namely, the fact Ihnt the neuwl1I of scl-eral 
ants differ, not ouly from the fertile (emall·s flnll lIIall"~_ 

but from cach other, 8Ometim1:8 to an almost incredible 
degree, and are thue diyided into two Or e l-Cil three 
C8IIte& The castell. 1U0reo\"er, do not geuerally gra_ 
duate into each other, but are perfectly well defined; 
being 1\8 distinct from each other, ns are any tIm 8Jll"l'ies 
of the some genulI, or mther ae any two g<>llcm of tl16 
sarno ftunily_ '11m!! in Eciton, there are working anrl 
soldier neuters, with jaws and iru;tiucta extraordinarily 
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dilt',,·nt: in ('ryptOC('rus, the workers or one caste- nloue 
~'MTy a wI'IlfI(>rfui !!On of shield on t1lt"ir hMds, the use 
of wlii('h i_~ quite un)..-Ilown: in the )luicQI\ i\lyrme
{'()('y~tll!O. the work(>fS of one CQ~te 1I('\"(~r leal·o the nest; 
tlll'Y am {I'd by tho workers of ImOlher ('aste. flnd tiley 
ha\'(' lUI ('llormou~ly de\"elopC><1 nbdOlUl'll whieh S()('retcs 
a sort of hon('y, ~upplying tho 1)1(1('0 of that ('xcreh'<i by 
tlU' aphidp~. or the d{.m('~tie cattle all tJwy may be called. 
whi('h ('lIf EnrolK'nn ants glial"(] Of impri,...>ll. 

It will in~I('t-d be thou;:rllt thai I ha\"l' an o\·erw('('ning 
ron6.1,,".-€) ill thfO I'rin('ip](' of uaturtli "'-\('diou, when T 
,10 nllt aollllit thilt su<'h wond.·riul and \I(-ll-<'l'tabli~hed 
{,\(·tIJ at (,nN' annihilate my th{'Ofr. In tho simpl('f 
('~. or Il('uh'r in!!f'('ts all of OIlO ca.~t(' or of the 88me 
kind, whi,-h 11U1·0 l>een rendeI"('(I by natural sdection, Ilil 
I hdi'-I·(' to be quite ~iblc, dilTcl1'nt from the fertile 
11lI\1t,~ nllt! femaleo:.,-in this coos", wo lllay snfelr conclude 
fl"(.m thll Qualogy of ordinnry I·l\riatioll~, tlh\t e(l('h Slll'
I'(",-~il"(', .... Iight, profitable mooifieatioll did lIOt probablr 
at lirst IIppear ill nil the illdh'idualucni(>rs in the 8Ilme 
Il('>;t. but ill a few aloDe; nud thnt by the lon~utinucd 
IICI''('tion of tho fertile parents whkh produced most 
ncutCN \lith tho pro6table mooilll'lIIion, nil tllo ncuters 
ultinlatl'ly ramI' to ha1"e the df'Sired chnmet(>r. On this 
\"ii·w \\·e oup;bt ()('('ft.!;ioDally to fiud IIcui(>r-in'l('('u! of the 
i'Rmc Fp(,oCiNl. in the same 0('4, pre6('llting gradatiou~ of 
~trn('turo; and this we do find, (,H-U ofit'n, <'Oll>,iut'riog 
how {(,w lI('ut{'r·illS('ets olltof}:urope haW' been (,lIf(>fully 
eXfIIllin('d. ?llr. B. Smith has shown hOIl surpri~ing-Iy 
the ncuters of several nriti~h nnt~ difl~r from ('lIch other 
ill ~ize (lnd 901Iletimes in colour; and tllll.t the extreme 
fonns ('nn IIOmctimCIJ be perfectly linked tog-ether by 
indiddunls takell out of the !'Iune 1U'lIt: I IUl.\"e mY;!elf 
<'Ompat"C<"t perf{'('(. gradations or fhii! kind_ Jt OftCIl 
hapllellS that tlio larger or the smaller sized workel'lJ 
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are the mOl!t num('I'UUS; or tl16t both large and small 
are uumerous, with tllose o( lUi illtenn('(iiato size 
scanty ill Ullmbers. Fannie" f1n.\"a has In. rger I1ml 
smn.ller workers, with some of intenlledinte sile; and, 
in this species, as ?ll:r. }~. Smith has obsern·d, the 
larger workers have simple eyes (OC('Ui), whit'h though 
small call be Jllainly distinguished, whereo.s the amaller 
workers IlIlye their ocell i rudimentary. lIa\'ing care
(ully di88CCted seyerol specim<ms of these workers, I 
can amnn that the eyes arc fill" more rudimentary in 
the mnaller workers than elllJ be accounted for merely 
by their )lroportionally lesser size; and I fully belieye. 
though T dl1re not l\S8ert SO posiuYely, that the workers 
of intermediate size llll.\'e their ocelli ill 1111 (,xactly in
tenne<iiate condition. So that we here hl1\'e two bodies 
of sterile workers in the same nest, <ii1fcring not only ill 
size, out in their organs of nsion, yet connected by some 
fow members in all intermediate condition. I may 
digress by adding, that if the smn.ller worken had been 
the ID(l!It usefu1 to the community, and those males amI 
femal('8 had been continually lI(Iiocted, which produced 
more and more of the smaller workers, nntil 1111 tho 
worken hl1d come to be ill IIIi8 condition j we should 
then havo had 11 S]>ccies of ant with 1I0uters very nearly 
in the same condition with th060 ofMyrmim. ]~or tho 
workers of Uynnica ha\'e not e\'en rudimentl! of ocelli, 
though the male aud female anti! of this genus have 
well-developoo ocelli. 

I may g ive 0110 other ctLSC: so confidently did I ex
pect to find grndntions in important points of structure 
between the different castes of neuters in the same spo
eie:s, that 1 gladly availed myself of )Jr. F. Smith's offer 
of numerQUB specimens from the 8Ilme nest of the driver 
ant (Anomma) of \Vest Africa. 'rhe reader will per_ 
haps befit n.ppreciate tho amount of difference in these 



workeTK, by my bol,-ing 110t the aetnnl moa..~un. lUent", 
out 4 Ftrictly nl'Cumte iIlu~trntioll; the diffeN:IICI' Willi 

tho !!Iuno Il.8 if 11'0 wero to 8{!(J a set ofwori.."11101l building 
fl I10ul!C of whom many were fiye fcot four inches high, 
and lUany gjl:t{!('11 feet high; hut we mu.st surrlCl6C that 
th,· lar{;('r worklUon had llCads four instead of three 
timO>l liS big fill thoe-e of the smnller m~n, llIul jaws 
Il('arly 61'e times 8.8 Lig. The jawt<, mOrool-('r, of tho 
working 8nU! of tho several Bi~ dif!'t·n. ... l wonrl('rfully in 
~hap(', ami in tL(1 fonn alld lIumber of tllC teeth. But 
the important fact for liB ili, that though tho workers 
rau be J;I'Oup<'d into Clll!tee of different sizefI, yet they 
I!f&rluate illill'ru;ihly into each other, as does the widely· 
diffl'rcnt stru(.1.lIre of tllcir jaws.. 1 ~llCak oonfi<l('ntiy on 
thialnttcr poiut, as ~[r, Lubbock mado drawings fer me 
widi the mmera lucida of tho jaws which I }iad dis-
8<'('tlo(l from tbe workers of the eel"{'ral sizes. 

With these facta before me, I believe thnt natural 
sclf'Ction, by acting on tho fertile parents, could form n 
"1)CCics which should N'gularly produce neutel'l, either 
all or large size with one form of jaw, or all of small 
siZ(' \litll jaws IlIlxing 4 widely different ,tn.l('tUro; or 
InstIl', nlld this is our climnx of difJicuity, one set of 
workers of 0110 e.ize IlIld struetuN', nud simultnll(,()usly 
flnoth('T set of workers of 0. different size IlIld stnlcture; 
-a b'Tdduatcd 8('nell ha\-ing boou first formed, as in the 
{'1l.l!C of the dri\'er ant, and tlleU tho e:xtreme forma, 
from being the m06t weful to the community, haring 
he~n )lroduC('(l. in great{'r flnd gn'at{,T numbers through 
ih(' natural bClcction of t110 paN'nts which gcnrrutcd 
tbem j until none with nn intennedillto structuro were 
prodllet'ol 

'J'hu.s, as I \x>liere, tho wonderful foct of two distiuctly 
defined castell or sterile work('TS cJ[i~t ing in tho SlIme 
ne~t, both widely different from ench oth('r and from 

x 
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their pa.rents, hal originnted. We can f!(!6 how useful 
their production lIIay hM"e been to R lJO('in l community 
of insects, on the samo vrineiplo thnt tho di,·illion of 
labour i8 useful to chiliJJCd mflll. As ants work by in
herited instinctiJ Ilnd by inherited orgalls or tooh, and 
not by acquirt'tl knowledge Rnd manufft('tured instru
ments, a perfect di,·i.ri<:m of labol1r could be effected 
with them only by the workers being sterile; for had 
tliry been fertile, they would 00'·0 iUlercrosscd, aud 
their instincts aud 8trncture would have become blende.:\. 
And nature hilS, as 1 believe, effectoo this adlllimbio 
dil"isioll of labour in the communitiel of a1l18, by tho 
mCRns of natn",1 selllCtioll. But 1 am bound to COIl

fess, that, with all my faith in this principle, T shouM 
DOI"er have anticipated that natural eele<'tion could 
118'-0 been efficicnt in 80 high a drg«'C, had not dw 
('age of these neuter illsoctll COUVille<:<! 1110 of the fact. 
limn'", therefoJ"{', dj~,lSSCd this case, at some little but 
wllolly insufficient length, in order to Bho,," the power 
of natural selection, and likol1;dQ be<.'RllSC thiB is by far 
tho most l!eriou~ ~I)(!cia l diffi(,ulty. which my thoory has 
cncountered_ TIlo ease, also, is ,-cry intereRtillg. fill it 
l)rovCfl that with animals, fill with plnnt.«, ally amount of 
modifi('fttion in Btnleture ean be eil'octed by dIe accu
mulation of numerous, slight, and 8a we mu~t call Ihem 
accidental, Yarinliolls, which are in nlly mflJ\lu~r profit
able, without exertise or habit Juwing como into play. 
]Cor no amount of exercise, or habit, or volition, in the 
utterly st .. rilo members of 8 community eould possibly 
affect tho stnlcture or instincts of tho fertile members, 
1\-hich WOIlO Icaxo descendants_ I am surprised that 
no one haa ad,-aneed tills demonstrn.til·o case of neuter 
insects, against the well-known doctrillO or Lamarck. 

Summury.-l hnyo endeuvoured briefly ill this ehapter 
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to show that the mental qualitia of our dome~tie ani
mali \'fIl1'. fmd that the variations are inherited. Still 
Illore hri('fiy I have attelllilted to show that in5iincta 
Yary ~lightly in a state of nature. No one will dispute 
that instincts are of the higheijt importanco to ('ach ani
lIlal. Therefore I can see no difficulty, under changing 
('Ondition~ of lifc, ill naturaL sel(l(;tioll accumulating 
~light mooificatioilll of instinct to ally extent, in any 
1I>.,·flll dirortion. In BOme {'f\!1C8 habit or \00 and dis
u ... ' luwe l,roOObly come into play. 1 do not pretend 
that tlu' fU('L! gin-n in this clial'h:r st"-,lIgthCIl in any 
gn-at dt'Wf'6 my thoor)"; but Ilone of til(' CUl'(IS or diffi
~'ulty, to the Lt. ... t of my judgment, annihilate it. On 
the other hand, the fact ibat instinCki are not ah'l'ays 
al.,1111('ly p<'rft'Ct and are liable to mistflk{'tl ;-tllat no 
il)~tiu{'t has ken produced for tllO cxclusil'o good of 
otht'r flnimals, but that each animal takes Il(h'fllltag-c of 
tho instincts of others i-that tho callOIl in natural his
tory, of" Natura. non facit saltum," is Ilpplicablo to in
l!Itilll'\;! as wcll lUI to corporeal structure, and is lllainIy 
explicable 011 tho foregoing "iew!!, but is otherwise inex
pli('abl(',-all tend to corroborate tho thoory of natural 
I.W'I('('tion. 

'11lis 1100r)' is, alBo. strengtllened by somo few other 
f8('1B in ~I to instiJlcts; 88 hy tllftt ('()1I11110U <'I\Se of 
ch~'ly allied, but certainly distinct, SIJe<'i('tl, wheu inhabit
ing di.,tant IltUU of ibe world and living under consi
dt·nlbly dift'/:r(>nt conditions of life, yet often retaining 
n(·arly tll(' same instincts. 1,'or instanc(', wo cnn under
!!taml 011 the principlo of inheritanC<!, how it is thnt the 
thr\l~h of South Amcrica lillOll i~ n('~t ,lith mud, in tll(~ 
MillO JX'<'uliar manner 9.8 dO('fJ our British thru~h : how 
it iii that tho male WTeilll ('l'rogloo}lcti) or North AmI!
riPs, build" CO<'k-nffits," to roost in, like the maiO!! of 
our dil;tinct Kitty-wreilll,--ft. hllbit wholly unlike ibat of 

.2 
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any oil\('r known bird. Finally. it may not be a logit'aI 
deductioJl, but 10 my inmgiuntion it is far more so.tisfac
tory to look at such w..,,;iuctl! as Iho young cuckoo eject
ing itlJ fo;;tcr.brothers.--ants making slnyes,-the lar,'re 
of ichnoulIlollidre ft'()(iillg within tho liHl Ixxlies of cater
pillnrs,-not !IS specially cnrlowed or created instincts. 
but tIll small consequenCeI! of ono gcneml Inw, leading 
to tlLo udvnncement of nil orgnnic beings, namely. mul· 
til)]Y. mry, let the strongeiit Ih'o and tho weakest die, 
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l)i~t;netinn ~lw1)(>n the Blerility of fiMlt C~ ami of hybrids
:<ot.:rility variuus in degree. IIOtnn;~c,....l. aff<!cted byclQOlC;ntcr
I,~ .. dinlt. rem"n.t bydomesticat;on-IA ..... gu'·ernin~ theaterility 
of h~hrid.-~tcrility no~ • 11_"dd ('I1(I"., .. ml'1lt, but iuci<irot .. 1 
on,,!h~r,liffe"'~_Ca\l""'of tho) 81 .. rilityo( fintc",,- a"d 
o{ hybri,lA-l'arallelil!m bMWftn tbe effect. of changed eoo
d;titlalollifeandcroaing_~·crtilit)"or, ... rietiea ... hen~l 
Uk! of their IDOIIj;!I"Cl offspring not \lni~rnal-JlJbriJ.a and 
mObj.,,,,,1a compued iDder .. ud~ntly of their r~ttmty- Summary. 

TilE "iew gl'lIl'rnlly enk'rtnilll'<l by nnturnlists is tlult 
sp('dl'lI, .... hen intercrosse<l, have been specially endowed 
with tll<l quality of sterility, in ordcr to Ilre\'cllt the con
fll~ioll of all orgauic forms. This view certainly seems 
fit fl,.,..t proooble, for species witllin tile 81"11116 eountry 
~lUM hardly ha\'e kept distinct iwl they been etlpable 
n( eru~,ing frooly. 'I'he importanec of tile fact, tllnt hr
bri(l~ ate "l'ery generally sterile, has, 1 think, beeu much 
Ulul("rrokd by IIOme lato wriwrs. On the theory of ua
hlral 8('11'f'tioll the case is ~ifllly importnnt, inns
mu,·h fLA the Irterility o( hybrids could not pos!ibly be of 
ully a(lnmtagc to them, and thcre(ot"(\ ('QuId 110\ IIIIYC 
I"'('n llf''lnin.,<1 by the continued pl"ClICrY(llion of 8UCees

~iw l,rufllaMc d('grt.,es o( ~tcrility. I 1101)(', however, to 
11(> abl~ to ~how tJlUt sterility is not R BI)('('illlly nequired 
or ('lIdo'll"('(1 quality, bllt is incidental on other Rcquired 
diif('l"(·IHX'IO. 

III tl"'('(lting thi~ ~ubject, two elns..~ of foctl\ to a large 
e:lient rllluw.mE'utally diff('n"nt, have g<'lIcrnlly oc-en con
("lInde .. 1 tUh'(;th{"r; namely, tile 8t('rility o( two species 
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when first en)Q;C(l, and the sterility of the hybrids pro
tlucedfrowthem. 

))UfC species have of course their orgn.na of reproduc
tion in a perfect eondition, ret when inlerct"O!l8C<i thcy 
Ilroduce either few or 110 offspring. lIybri'\s, on tlie 
other hand, lIa,·o tll(·ir reprodueth'e OrgallS fuucliollally 
impot('ul, as may be clearly Been in the mate of the 
male cl~mcnt in both plantil and animals; though the 
Orgn.ilS tiLemselvestlro perfect in structure, o.s far lUI the 
micfOlilOOpe rcrenls. In tho fir!Jt case tIle two sexual cle
mente which go to form the embryo arc perfect; in the 
8CCOnd cw;o they are eithl'r not nt nU de\'eloped, or nrc 
iml)Crf~tly de\·elopi'd. TIlis distinction is important., 
when the causo of the sterility, which is eolllmon to tile 
two cases. hlUl to be considered. 'l'he (lbtinctiOIl has 
probobly been Blurred O\'cr, owing to the Ilterility in 
bolh e!I3CS being looked on tI8 flo speeinl endowment, 
Lcyond tllO province of our l"CMOlling- powcrs. 

The ferlility of ,'nrietiea, that i~ of the fonna known 
or beliel'cd to hfl\'o descendcd from common parents, 
when intercl'06Se(l, and likewise the fertility of their 
mOllh>Tci Of&Jlrill~, i"o 00 my tlloory, of equal import
ance with the stllrility of species; for it seems to make 
a bl'Ofld find clear di~tinction between ""ri('tics and 
@pccics. 

l"irst., for tllO sterility of specics wIleD erosseu nOll of 
tllcir hybrid ofT .. pring. It is impossible to study the 
so,'cral mcmoinl and works of those two con8CicntiOliS 
aDd admirable ol!8erw'rs, l\ijlreuter and Giirlner, woo 
almost dc.oted tllcir li\"cs to tllis subjeet, without ,*iog 
deeply imllressed with the high generality of IIOmc de
gree of sterility. ]{ulrcutl'r makcs the rulo universal; 
hut 11\('11 he cuts tho kuot, for in ten caSCII in which he 
found two forms, eon~idcrcd by most authors ns distinct 
I!pcc i~ quite fertile togethcr, he Iluhe~itatingly ranks 
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tliC'ltt as nuietics. Gartner, Rll'O, rnRkes the rule 
equally unh'ersal; and he dilllilltes tIle entire fertility 
of l\i.iIreuter's ten CtulC8. But in tllC80 and in mlllly 
other ru:;cs, Gartner is .obliged carefully t.o count the 
f!('('(\lI, in .order to silOW tlll~t th!'", ia any degree .of 
I'terility. He always oompilre8 the IIlfUimum number 
tlf seros I,rodueed by two species when crossod and by 
their hybrid offspring, with the average number pro
dUMI uy b.oth pure pnrenwpet'i('.8 in a state of nnture. 
But a fW-rioW! CRUBe of error seems to me te be bere 
ilitrOOlll"(.J: a plant to be hybridisNl muirt. be castrnted, 
II.O<\, what iii ollen m.ore important, must be 8('('ludod 
iI~ ord(·r to prevl."nl 1101I{'n Jx,ing brought t.o it by in
If("ctt from oth ... r plants. X{'8rlyall the plants e:a:peri
m"nti",.l .on by (;iirtn('f were P.otted, and ftllpe.rentiy 
Ilere kl'pt ill a chamber in his house. '1'hat these pro
CC""i<'8 aT(' (,lkn injurious to the fertility .of a Illallt can
lI.ot 00 doubted; f.or Giirtner g ives in Ilia table aOollt a 
FC'on' of C8SCll of plnnts which he castnlted, aud artin· 
tially f(·rtiliscd with their .oWU IlOlIen, and (c:a:cluding 
nil ca<~'~ 8\1( .. 11 as the LeguminOSle, in which there is nn 
n ... kllOwlt'<ig€d difficulty in the mnnilmlntiDn) half .of 

tlu·'" tl\'cnty Illnnts had their fertility in 80me degree 
imlWlimi. Moreover, as Giirtncr during sc"eraJ years 
relN'tlledly cJ'Oii8ed the l)rimrotl(' nnd cowslip. which 
we have linch good reason to bcliC','c to be vnrieties, 
an.1 only .once (lr twice succl't'ded in ~etting fcrtile 
flee'<1; as he found the commOn red aud blue ]lim
J"'mds (.\ungnlli.s nr.ensi! ami cO'mlen), which the 
10I.'St L(>talli~ts mnk as YilrictiCfl. absolutely sterile lo
gt· tllt'f; nnd M he came to tlw IRme oonclu~iDn in 
"·'·I·raJ otll('r a.nalogous CUSOIIj it Il'('lnS to me tJ1at 
we mny well be pennitted to dDubt w\wthcr many 
olll('r ~Il('('i('ll are really 80 slcrile, "lien inte~ 
a.~ (iiirtncrJx,lievC8. 
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It is certain, on the one hR1lt1, that the sterility of 
'"nrious lpe<!ics when cf'Ol!8ed is 110 different in degree 
and {!:Tl'l<iuatel 8way so in:!Cn"ibly, and, on tho olher 
lumd. that the fertility of pure speciel is so easily 
affC('lCtI by ,-arious circllm4allcrs, that for all pmctieal 
purpoecs it is 1ll00t'diflieult to My where perfect fer
tility ends nnd steril ity begins" I t11ink 110 better evi
denoo of this ellll be re<luirod than that the tl1"0 most 
cxpcricllood obscn"ers who haWI el"cr linxl, name]\", 
J\:utrculer nud Gurtner, should II/we nrri\"cd at di~~ 
metrically opJXll!ile conclusions in regard to tllO .ery 
Mmo flj)(l('i(l8. It is also most instruetil"o to compare
but I ha\"e not space hero to enid 011 dotails-tho eri
delloo Adl"lU1ce<:1 by our best botanists 011 the questioll 
\\'llf'ther certain doubtful forms I!hollld be milked as 
~pc<'i('!l or \"arietios, wilh 1110 o\"idenco from fertility ad
dllced by ditrcrent hybridi.scrs, or by tliO &nnw author. 
from eXJlerimell1Al mado during difierent yen!"S. Jt el\11 

thus be showll llmt neitlu~r sterility nor ferlility afiords 
an}' clear dblinetion between specics and mriet ies; hut 
that tho o\"i,lelioo from this source gmJuatCli away, aJl(1 
is douLtful in tho slimo degree RS is thoc\'idence derh"ed 
from other constitutional and stnlctuml dillhcl\('(';<. 

In regan! to tho sterility or hybrids in IIU('C('8!;i\"C 
generntions; though Giirtner was ellltblcd to rear 80mc 
hybrids, earerully guarding them from a el"'089 with 
either pure l)(lrcnt. for six or 1!C\'en, and in ono case for 
ten generations, yet he assert.! poo;itin,ly tlmt their for· 
tility 1IO\"er increased, but genemlly greatly decreased" 
I do not doubt tlint this is usually tho casc. and tllat 
the fert ility often suddcnly dcereRSCB in tho first few 
gcnemtions. Kcvertheless I belic\'o thllt in all these 
eJ(periments tho fertility I1RS been diminishl'd by au 
indep<:ndf'llt callSC, Damely. from e10ec interbreeding" 
I ha\"o collected 80 largo a body or fnets, sho"wg 
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that <'10fM'l interbreeding lessells fertility, nnd, on the 
otl)l'r hand, tbnt an OCCiI8ionnl ('f()!I8 ,,·ith a distinct in
tliridual or Yariety increases fertility, thatl cannot doobt 
tho correctnelll oftllis almost uni,·craoi belief amongst 
h~I('I'8. ][~·brids are seldom mised by cxperimen
taii,,1.i in great uumoors; and as tho porcnt-sl»ccies, or 
otil('r allied hyLrids, gcnemlly grow in tho 8I\tne garden, 
III(' ,·i~il.i of in.;ceUi must be cnrefully prcw·nted during 
the flow('riug 8('8.!IOn: hence Ilybrids will genemliy be 
fl,rtilL-ro during each generation by th('ir own illdi
,·idual Jlnll~1l j and I am conl·inl'«l that this would be 
injuriou!'l to their fertility, already lC$8Cnt'd by their 
hybrid nrif!ill. I am strengthened in tllis CQUI·ictiOIl 
by a remarkable stntement "'l)(>fttedly mAde by 
(iii.rtn('r, namely, that if el·en tho 1Cf!8 fertile Ilybrids 
I,... artifif'ially fertili:;cd "ith hybrid pollen of the same 
kind. th~ir f('rtility, 1I0twitil.'ltnll(ling the frequcut ill 
cffeels of manipulation, sometimes dcci(iL'dly illerenscs, 
fwd goes on increasing. Now, in artificial fertilisation 
pOIlNI is Il8 of\.(!n taken by chanco (ILS 1 kno"' from my 
own t·xpenenre) from the anthers of another flower, 8.lI 

from thtl 611theJ1l of the flower itscIr whirh is to be 
f(·rtili'i&!; II() that a ef08!i bcllfcen two flowers, though 
l'r.:.oobiy 011 thr same plnnt, wonld be thus effected. 
'[Ort'OI't'r, whenefer comlliicnt{l>(l I'xl)(>rim<!lIu am in 
\,~." flO ("8T('ful an ol.J8cn·<!r 88 Giirtner would Ilal·6 
(·a.-trat.,<1 his 11ybrid~ sud thi~ would hal'6 insured in 
each f,':\-I\('rfltion a CTOSS with a pollen from a. dklinet 
f1owt-r, ('ith"r frolll tile lk'llllC 11iant or from another III ant 
"ftlll' Mme llr\lrid Ilatlll"('. _\ucl tim;., tlle stronge fact of 
lh(' incre()8(' of fu1ilit~· in the 8ur('(',,~iHl generations of 
nrt(lin'nlly ftrtiliMd hyLrids ma)', ll)(>lien', be nccounted. 
(or [,y dol'll illti'rbreeding having J.,,;.Cll flvoidro. 

Sow IH Il~ turn to tile roouitl! 6m\'l'(\ at by tile tllinl 
lDrl!>l cxpcnl'lICN hyLridi..;(.'r, nnmrly, the Jrou, nnd 
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lWv. \Y. 1 [er'\x>rt. lie is all emphatic in Ilill oonclu,;iOIl 
that some hybrids are perfectly fertile-aa r~rti!e al the 
pure l)fIrent-llpecies-as are Kij!reuter and Gartner that 
sollie degrw of Iterility between distinct epooice is n 
1Il1h-ersal law of nature. lIe nperimelltised on some 
of the \-ery same species as did Gurtner. '111e differ
enco in their re<ults lIIay, 1 think, be in part ac
('oullted fur L~- Herbert's .. -reat horticultun\l skill, and 
by Ilis hu\-ing hotholIi!e8 at hil comllland. Of his many 
importlilit sllltemcnts I \I-ill hero give only n single 
one WI ali e:lrunple, namely, thllt "C\'ery o\'ule ill Il 

pod of Crinum capense fertilised by C. re\·olntum pro
dllc('(1II 1)llInt, which (he sars) I ue\'er IInW to occur in 
II e1l8(' of its IIl1turol fecundation." So that we here 
luwe perft.'Ct, or eyen more than oommonly l)erfect, fer
tility ill II fifl!t cross between two distin('t t<pccie& 

This ca.se of the Crumm leaili! me to refer to Ii most 
~inb"ulllr filet, IIlImely, that Ihere lire indi\'iduul plflllts 
of ('ertain ~ 1)(,'Cies of Lobelia and of some other genera, 
which CUll be far more ensily fertiliaod by the pollen of 
I\Il0ther ami di~ti\lct species, than by tllcir own pollen; 
lind all the illdividuals of nearly nUlhe SIX'CiefJ of liip
l)008trmn ~m to be in thi~ prooicallll'nt. :For these 
)J)auts lm\-e hc<>n found to yield 8<.'<.'<1 to tho pollen 
of a distinct "pecies, though quite ~t('ri le with their 
own pollen, notwithstanding ihat thd.r 011'11 poUen 
WIUl found to be perfectly good, for it fertilised ~ 
tinct IJI.eeie& So that certain iudh-iJulIl plants alld 
fill the iudi"iduals of certain sjX!('il'8 Cl\n actually be 
hyltridil!ed IUlich more rcndity thelll they can be 8Clf
fl'rtili.'l('()! For instullce, a bulb of JlippoostrulU au
licurn ill'Qliueed four flowers; tllreQ were fcrtili~cd by 
lierbert willI their 0"11 poUell, and Ille fourth W1\8 
lubeequcntly fertilised by the pollen of a compollnd 
bybrid descended from three other Ilnd di"tinct epe-
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ei<'fl: the ~u1t WAS that "the o\-arieJ! of the tllree 

flr,:;t. no,,·cl"ll !IOOU C'efI.'Ied to grow, aud after a few 
Iu..YR ile-ri.~lu:'11 entirely, whel"('lUI the pod impreguated 
1Iy the pollen of the hybrid made \'igoroullI gro .... th 
!lllfl rftllid i)rogl"('OlS to maturity, and boro good seed, 
whidl vcgt'tated freely." In a. kUcr to me, ill 1839, 
Mr. H"rhen told me that he Iwci then tried the 
t·)l.:I~:rimcnt dllring five ymrs, lind ho ('()ntinll«l to try 
it. durin!!; I\(',-crnl toubscqucnt yeal"l!, aud alw(I),8 wii.h the 
81UIll' I"('~ult. 'fllill result has, ai!O(), be<>n oonflrmro by 
ollwr "b .. ·n·crs in tllo caq(' of Hilll)("t1.9trum with its 
toul~ncra, aud in the case of somt'> othcr A"cnem.8B 
J. .. uhdj'l, 1'_ifl.omand VerbaseullI. Ahhoug-h the plants 
in tlit .... • l"l:I'Nim('llts appeoared }l("n('('"liy hCfllthy, and 
althollg-h both the O\'uletl and )"Iolll'n of the 88me 
flo"-,·r w~·rt' fK'ri~'Ctly!;OOd .... ith r«<1W'Ct to other SI)C('iC!l, 
yN 1111 thf'Y W(·re fUll(""tiollally imJK'rfrct iu their mlihUlI 
IW'lf-fl('tiou, we !Dust infer that tlw pinnts were ill an 
llnnntunil ~Itlte. Xevertlle!('/!i! th('!O() fnds SilOW 011 what 
~Iig"ht and mysteriolls CllUS('fJ the i('tl8('r or~flterfcr
lility of sl)('('ic~ wlleu crossed, in oolllilanson .",ilh the 
t-!\lllf' "1)('('iCOI when self-fertili,;eo:l, 1IC)J1}('tiIllC/l Jr-pcnds. 

'l'h~' prQ('timl cJ:pcrim('uts of hortic\llturi~ tJlough 
lint made with scientific procision, d(-'8('n'c some 
ILHli('C'. Jt iii lIotorious in how OOIll)JliCtltf'd n mlllliler 
th(' ~I}('('i(~ of l)ciargoniulll, 1~II('h~ia, Calcrolaria, Pe
tunia, HhociociE·ndrou, &c., hayc 1)('('11 ero.<.~ro. yet mally 
nf t1I1"01(' h,-lInds!Of>('() fr('('h'. ror instll.u('(', Herbert 
UlI."(·rt,, th;,t a hyhrid fro;11 C'1li<.,('()lnria integrifolia 
!tlLli 1)lnnt~il){,a, "peciC!! 1Il0l't .",id,·ly di!<Flimilnr in 
,:!",·IWI"III hllhit, .; fl' Jlroo:luced iL"f'if lUI ))(,rfcctly flS i f 
il had I)('('n a Illl.tnro.l "p('('i01 from the mOliu t niull of 
('hil,·." I IlIl.,'e taken 8())ne Imiuij 10 fl..'K'crtuin the 
d!':!T\-(> tlf ft·rtilit~- of sollie of tiL(' rolllpJ(')I.: Cf"O!;.<e!I of 
Uh()(h"IO'lHlron~, nnd I am /I85\11"{'11 that IIIllny of tJlcm 



nre perfectly fertile. Mr. C. XoLle, for instance, infomlll 
m{> thnt lit' mi.0t'8 stocks for b'mfl.ing from II llybrid 
between Hhod. POlltieum and Calnwbieuse, aud that 
this h)'brill "seeds as freely as it ill JlO88ible to ima
gine." Had hybrids, wlleu fairly treated, gone on de
cf'OO:jing in fertility in each sUCCCliSh'e generation, as 
Giirtuer bdie\"(~e to he the CIl8O, the fact would luwe 
been notorious to nurserymen. llorticulturiJSts raise 
lurge beds of the rome hybrids, unci lIuch nlone are 
fnirly treated, for by insect agcncy the stweral indi
"iduals of tIle rome hybrid ,'ariety nre allowed to freely 
CI'Qil8 with each other, and the injurious influence of 
e10110 interbrecdillg jg thll.'J prel'cute<l, Ally olle mny 
I'Cfldily coll\'inoo himself of tho efficiency of insect
agency by ('xaminillg tho flowers of the more sterile 
kind!! of hybrid rho.1odelldrou8, which produce no pollen, 
for he will find Oil their stigmas Jllentyofpollell brought 
fronl other flowers. 

] II TCgan) to animals, much fower experiments llilye 
hccn carefully tried than with plnnte, Jf ollr systematic 
nrrangemellts elill he trueted, that is if tho genera of 
animals nrc lUI distinct from each other, as are the gellem 
of )llallt.s, tllCn we may iufer that animals more widely 
separated ill the scale of nature can he more easily 
cro...;e(i than in 1110 case of plants; but the hybrids 
themeeh·t!8 an', I tiunk, more sterile. 1 doubt whether 
Rny ClISO or a perfectly fertile hybrid anima] can he 
con!!idcred as tlloronghly well authenticated. ltshould, 
howc\'er, he oorne in mind that, owing to few animals 
breeding freely under confinement, few experiments 
have becn fairly tried: for iUiltnnee, the C'lullOf)'-bird 
has been crossed with nino olher fiuehes, but as not 
ono or theso lline species broeds frccly in confinement, 
we have 110 right to expect thnt tho first cro.;ses be
twccn them ami t.he canary, or that their hybrids, 
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"honld bo pcnedly fertile. "\ gain, witll respect to the 
rertility in succcssi,'e generntions or tho more fertilo 
hyl;rid animals, I Ilardly know or an ill8tance in which 
two fnmili1!8 of the samo hybrid hare been raised at the 
sarno timo from dirrerent pnrents, so na to avoid the 
ill I!rr(X:ta. of c101!0 interbrC(.'(ling. On the contrary, 
brothers and sisters ha,'o usually been cl"08SCd in each 
8ucce~~i,'o generation, in opposition to tJw con~tllntly 
repented ndmonition ofc,'cry 1;1"C{.'(ler. And in this case, 
it is not Ilt all 8urplliing that the inherent st£'rility in 
tho hyLridli should hM'e gono on increasing. If we 
\wre to act 1]1US, and l)Ilir brothers anel sisters in the 
e&;t, of any pure animal, wh..irh from nny canso had tho 
l e~t tend"uey to sterility, the hre<:d would MSUredly be 
1000t in n very few generations . 

.:\ \though I do not know of any thoroughly well-authen
tiealed CIUlt.'8 of penectly fertile hybrid aninmls, I have 
sume reason to believe that the hybrids from Cen11lus 
"nginalis and Rcew;sii, and from l'llllsianus colchicus 
with 1'. torquatus and with P. \"£'rsioolor are perfectly 
rertile. 'I'hero is no doubt tlmt those th ree pheasants, 
nanwiy, tho common, tho truo ring-necked, and tho 
Jal)llli, illtcrel"C*~ and are bccomiug blcnded togetller 
in the woods of 8C\'eral parts of Englfiud. '1'he hybrids 
fruln Iho common and Chinc.;e goooc (.\. rygnoides), 
SIlf'CiMi "hi"h fire 80 diffcrent that thcy are genernlly 
ranked in distind genera, Ila,-o onen bred in this 
<"Ountr)" with eith('r Illlre parent, and in one single 
illlltan('C they have bred iuUr M. '11lis was etTected 
by )11". E)10n, who milled t\\·o hybrid~ from the same 
IORn·nUt Lut from dirrerent hatdu:.'s; all(l from thCllO two 
Linl~ Iw rai"l.'il no k'NI than eight Ilybrida (gnmdehildren 
of tilt! 1'"1"(' gt'CIIl') from ono nCllt. In India, howc\"cr, 
thl...e ('l"QoL>I-b ..... .J get'>le mu.~t be far more fertile; for 
I am a. ... ~un.<{1 by two eminently ellflllble jlldb"Cll, namely 
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:Mr. Dlyth and Capt. RUUOII, tllatwhole flockll of these 
('~ gt'('8El are kept in nlfioll8 lNlrill of tile country; 
and fl3 th(>y oro kept fOf proBl, \\ here lleitller pure 
)lRrent-spe{'ics exists, they IlIUst «-riainly be highly 
(t:!rtile. 

A doctrine which origilllltro with Pallas, 11M been 
lorgely (jC('CI)too by modern llotumli,ts; namely, that 
lIlost of our domestic IInimal;; 11/1\'0 d(>ge(,lldcd from two 
or moro wild species, since eXlluminglro by inter
cl'Ollt.illg. On this .iew, th(l aboriginal speci(-'8 IIlUst 
either at first. havo produced quite fortile hybrids, or 
tIm hybridll must have becomo in BublK-qllent genera· 
tiolls quite fertile under domestication. This latter 
altenlQtive &eeIIUI to me the mOi!t Ilroboble. and I am 
inclined to belie.e in its tnlth. Rlthough it r$s on no 
dil'l'<'t c\'idence. I believe. for il\8tanc<>, that our dOW' 
11(1.\'0 dOlJeendod from 8ewrnl wild stocks; yet, with per. 
hllpB tho exc<>ption of certain indigenous domcstic dogs 
of South America, nil flI"e quito f(-'rtilo t~ther; aud 
nnlllt>j!y IllUkeB me greatly dOllbl. wiwtll('r tIle 8CH!rnl 
aoorigiJlnl "pedes wonld at fint hl\\'o freely bn:'d to
g-cther all(l ]10\'0 1)l'Q(luced quit(l fertile hybrid~. 80 
again tllO':11' is reason to lJeli('''o Ihat our Eurol)('an and 
the 1I1I1II1)(od Indian cattle IU'C quite fertil(' lOj:..rether; 
IJut from fnct;J commnllictltro to me by Mr, 13lrth. ] 
think tli<'y must be oom:idercd lUI distinct IlI)('Ci{'1l" On 
this view of tho origin of many of Ollt dom('jjtic aoimall'. 
we IIlIL~t either gi\'e np tho belief of tlJC almOl:!t uni· 
yeml ~terility or distioct specics of animals whell 
cf088('c1; or wo must look at storility, not lUI an in· 
elelilJlo cllarnctcristic, but as one cnj>aiJ1o of being reo 
mo\"cd by domostiClltioll. 

1<'innlly, looking to All the l\SC('rlain{'(1 rActs on the 
inwn'l"08IIing of plants and animals, it mny be 0011-

dndcd thnt !lOme degree ofsterili:y, both ill first crosses 
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and in hybrid_..:, ii 8U extremel~' gt'lloml re~ult; but thai 
it cannol, und('r our present IOtate of knowledge, be eon
siJ"Tel:1 M absolutely un.in·n>al. 

Lair' [IOwrning the Sterilit!! of fir-It Crout. and of IT!!
b-rid •. _ W e will now romrider a littlo more in detail tile 
cil'('unhlalH'e~ and mlC15 governing the sterility of first 
('n~es flud of hybrids, Onr chief object will be to see 
wiletiu.'r or not the rules indica\.o tllal I!pecies 118\'e 
"II('(-"inlly bI'I'u endowed with thie quality, iu order to 
I're\-t'nt t.hrir ('ro;<.~illg and blending u~tll(-"r in utter 
f~'n(lI~ion, 'rhe followin~ rull'5 and condllfrions are 
('hiefl~' drawn up from Gartner's admirable work on the 
hybri,li.tinn of plant&. I Ill\nl taki'll much ll6ins to 
a...-x·rUlin how far the rules apply to animals, aud eon
"ifl"rin~ how K'8nty onr J..--Ilowiedge is in regard to hy
bri,] animnl", I iltll"c booll II-lIrpri>!e(1 to find how gone
rally the smue rules apply to Loth kingdom!!. 

It lllUI been already renmrkcd, that the dcgrre of fer
tility, bolll of Jll'\jt Cl'OIJ.SC;I and of hyurids, b-"Tll.duntes 
from ~cro to perfect fertility, Tt is 811fJlrising in how 
many curious ways this gmdation cun be shown to 
l'xi:;t; but olily the barest outline of the ((l('ts can here 
he ghcn. Wlu'n polJ.en from a plant of OUI' family is 
plat'N1 01\ the stigma of a Illant of a dit<tinet fumilr, it 
('~(('rt.s no more inHuonf'e than so Illuch inorgani(' dust. 
.From Ihii al"",lute zero of fertility, the pollen of differ
ent ~1l(: • .'il1l of the M.me genus apillied to tho stiwna of 
MllU(' 0"" "'poeie;o, yiel~ a pc'rfoct gmdRtion in the 
111II1I1/O'r of I:\C{'(l~ IlrOO.uced, np to IIc,uiy colllplete or 
e\'(-"II quite complete fcrtility; and, M we hal"e seell, 
ill c('rl[lin abnormal case~, e\'Cll to 1111 CXCCMII of fertility, 
LI('~'(Jnd tllll.t which the plan!'!! own 1'011011 will produce. 
N in h)'hri,l, them8f'in.,." there are IIOIIIC whi('h ncwr 
han' l'rucill''('d, IIml probably lIel'er "uuid llrodu<"e, c\-en 

_____ · ..... _-'-._w 1< -,f :h ~ 
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with the pollen of either pure l)(lrent, a single fertile seed: 
but in some of these cases a first trnoo of fertility may 
be deta:ted, by the poUeli of one of the pUI'C pnrcnt
spcci<'ll musing the flower of the hybrid to wither 
earlier tlilln it otherwise wouM luwe done; and the 
early withering of the flower is well known to be a sign 
of incipient fertilisation. From thi8 el(trcmo degree 
of sterility we ho.vo self-fertilised llybritL! llrociucing a 
grcntcr !\!lel b'Tooter number of seeds up to perfect fertility. 

TIybrids from two speciC$ whidl arc "cry difficult to 
Cf'OI!8, Rlid which rarely produoo any orr~pring, are gene
mlly ,'cry sterile; bllt the pamllelism betWCCIl 1110 diffi
culty of making a finrt. cross, amI the sterility of tile 
hybrids tlluiJ produced-two dassee of fncts which are 
generally confounded together-is by no means strict. 
There are many cases, in wllich two pure SI)CCies can be 
united with unusual facility, and produce numerous 
hybrid-orr..pring, yet these llybrida fire renu.ukably 
sterile, On tho other hand, there are species which 
eflll be crossed Ycry rarely, or with extreme difficulty, 
hut tile llyhrids, wheu at last produced, are "cry fertile. 
'Even within tho limits of the siune genus, for instance 
in Diantl\U~. these two ollposito ell/JC8 O('('ur. 

'fhe fertility, botb of first c~ ami of hybrids, is 
more easily affccted by unfa"ounlble coliditiollll, tban 
is the fertility of pure spedcs. nut the degree of 
fertility is likewise innately yanable; for it is not always 
the same wheu tho same two apcciC!!l are el"()6o;C(l under 
the sall\e l'ireumstances, bnt dopcndB in pari upon the 
cOllstitutioll of tllC indh'iduals which hnppcn to hnyo 
been ehOllCiI for tllO experiment. So it is \Iith hybrids, 
for tllcir degrce of fertility is often found W ditTer 
greatly in tho several individuals rail;('(l from ~l out 
of the 8IlIlle capsule and expollCd to C'xactly the salle 
conditiOIl8, 
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By the t('nn gy~ematie affinity iii !ll(>nnl, the rcsem
hhlllOO htl .... -een species in stnleture and iu oon:;titution, 
more (>-;pecial1y in the strocblre of paris which are of 
hiJ;h phy~iologi('al importanel' I\Illlwilieh differ little in 
tile allied species. Now tllC fertility of first crosses 
hl"tll'l'Cll ~ped('~, and of the hybrids produced from 
thC'Ill, i~ Illtg(·iy go"erned by thcir lIystemntie af
finity. 'rhj~ i~ clearly silo .... -n by llybrid~ IIC"cr having 
Lt~'ll mil:l(-G brtweeu gP('(~iC8 mnked IIY systematists in 
IIi_tint"t fllUlili..,~; and on the (,tiwr hand, uy '""rycioeely 
alliaol 1"~'iCil ~en..,rally uniting .... itll fW'ility. But the 
eur"""I",wl,'nee oc·tween S~"4ematic affinity and the 
fl\("ili,y of en_ing i'> by no means sirkt. ~ mul
titll<l,> uf ('tUOC:8 could be gi,-en of ,'ery closely allied 
Sf>l>t"il'" which will not unite, or only with extreme 
dimrulty; nnd 011 tile other h(lnd of "('ry di:rtinct 
specit'ij whirh unite with the utmost faC'ility" In the 
1I!\1llO family there Inay be a gcnu~ lUI Dianthus, iu 
which very many species cnn most rendily be crossed; 
and another genus, as 8ilel1e, ill \\'llich the most 
pel':>l'l'cring efforts IIBye fililed to 1)l'O(luoo between 
('xtn:llwly dOlile 81leCies a gingle hybrid, Even withiu 
the limits of tllO II!\m~ gcl\lI.~, we meet \I ilh thi'> same 
difft'n:nee; fur instaoce, the many I'JlCCies of Kirotinlla 
han, 1..0,'('11 morn largely cf"06."l'(l than the speeies of 
nhnu.-t any (ltll('r genus; but Gurtner found that N. 
8Clllninllla, whi .. h is 1I0t a particulnrly distinct "Iltocies, 
ov-tinn!;,l)" fnii('(1 to fertilise, or to be fertilised by, no 
IeS$ th,'11 eiglit other species {If Xiootiann, Yery mnuy 
analog-ull~ fllrls could be gil'en, 

Xo one lUll! hl-cll aLlc to poiut Ollt what kind, or what 
amount, of difference in any rccognil<l.ble character is 
8umci~'llt to I'rel"ellt two S})C('i('!'! ('~ng. Jt can be 
shown that phillis m~ willdy different in Ilabit al\d 
gCll"rnl nppenmnl'e, and having ~trongly marked dilfer-

-,f :h ~ .. 



2,:)8 

ences in e"l"ery pari. of the Rower, en'n in the pollen, in 
tllO fmit, ami in theootyledonl,C8n bec~ Annual 
und peri'nnial plants, deciduous Bnd e\"ergreen trees, 
plBnta inhabiting different stnlions and filled for ex
tremely different climates, clIn often be cros~ with easc. 

13y a rocilJrocal cross between two spedes, 1 melln 
tllo cnso, for inst.'\nce, of a stnll ion-llOtSO being first 
ef068Cd with a female-ass, and then a male-nBS \lith a 
mare: OHliI6 two species may tiu!n be 8IIid to lia\"o ~n 
rociproc.'ally crosscd. Thero is often the widest possible 
difference in the facility of making reciprocal Cf088etI. 

Ruth C'a!iCII are highly Unl)()rtant, for tli(>y pro"e that 
tho C4j)aCity in any two speciCII to el'Qll8 is oft(>n com
pletely independent of their systematic aflillity, or of 
nny l'CCO'e'llisablo difference in their "'hole organisation. 
On Ole other iland, these eases clearly show that the 
capacity for cl'OS8ing is connected wilh constitutioual 
differcnccs imperceptiblo by us, lIud confined to the 
reproductivo system. 'l'his differenco in the result of 
ro<'iprocal crosses between the 8Ilme two species 'I'M 

101lg" ago obscn'cd by liulrcut('r. To gil'O an illstance: 
Uirnbilis jalapA can easily be fertilised by the pollen 
of ~J. longiflorn, and tho hybrids thu8 IJroduced are 
8uffieienily fertile; but li:olrcllter tried more than 111-0 
hundred times, during eight folloll'ing )'cars, to fertilise 
reciprocally ll. longiflorn with tlu, pollell of ?If. jalapa, 
aDdllttcrly failed. Se,'ernl oth~r equally striking Case!! 

could bo gil'en. Thuret lIas o\Je('n('(l the same fnet 
wilh certain sea-weeds or Fllci. Giirtner, moroo,'e:r, 
found that this difference of facility in making reci
procal Cl'06lleS i!l extremely common in a lCiSCr degree. 
JIe has obecn'cd it even between fonnS80 dosely related 
(as i\latthiola allllU8 and glabra) that many botanists 
rank them only lUI ,-arietics. Jt is Illso a remarkablo 
{act, that llybrids raised from rociprocnl Cro8SCII, though 
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of course compouuded o( the ,'cry SfIl1le two specie«, 
tho ono sJJC(!iCiJ hn\'ing fifllt been used ns tl.e fntller and 
the'J\ lUI the mother, generally differ in fertility in Il. 

small, and ocea.sioually ill a high degree. 
~w'ral other singular mles could be gi,'cn from 

GUrtner: for in"tall(,(" some species 111"'0 a remarkable 
Il(,w'er of CI"O@:Sillg with other species; other species of 
the same gellus have a remarkable power of illlJ)rcssiug 
tltt·ir JikcllC&! Oil Ihrir hybrid off"Vrillg; but these 
two powers do not al. all nccessarily go together. 
'J'hert· nro certniu hybrids which instend of l,ndllg, !IS 

U lL~ual, an inl('ntl('(iinte chnracter Octw~n th('ir two 
l'aJ'ClIl><, alw-a~lI cl\lo!(·ly 1'\.'Ilo('lIlble one of them; lind 
IIn"1! hybrids. though extemu\l~' 80 like Onl' oftheir pure 
1llU"CIlt ... pecies, are with rore exceptions extremely 
~krilc. So again nnHln~ hybrids whieh are !!SuaHy 
inh'nnMiate ill !tnlcturo between their parents, ex
C{'l,tiollul nml nbnornlal iudiriduals sometinles nre bonl, 
which ('losciy «'8Cmblo one of their pure purents; nud 
the;,c hybrids lire almost always utterly sterile, ovon 
when the other l'ybrids mi...oo from lIoed from tile same 
MlI..;ule hU\'e a cousid('mblo degree of fertility. These 
fuds ahow how completely fertility in tho I,ybrid is 
indl'llI'nueut of its external ro<;emblallce to either pure 
parent. 

C"lIsid('ring t1\0 S(l\'crnl rules now gh'cn, which 
go\-eru tIle fertility of fint crosses und of hybrids, we 
!ICI,\ that when fonl\8, wllieh must be ('()1lsid('f'C(1 M 
!,'oc)l1 anel distint·t 'I.eciL'R, lire united. Ul(:ir fertility 
p8cluntC3 from ze'ro to perfect. fertility, or c\'en to 
fertility under certain ('OnditioIJ..ij in (::s:e('1;8. That 
their rertility, lJc,;idCII being t·minently BUSCCI)tiblo to 
fnl'oumble a1ld linfn\'(:mrable condition!!, i$ innately 
yurinLle. Thllt it is by no menns nillays the 1lU1llC in 
ekgree in tho first Cl'088 nnd ill the I,ybrids produced 
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from this el'Ollll, That the fertility of hybrids is not 
related to tho degree in which they re~l11ble in exter
nal appearance either [mJ'{"nt. And lastly, that tho 
facility of making a first cross betll'"C<'n any two !!pCeies 
is not always go,-cmoo by thcir systematic affinity or 
dcgrc<l of resemblanco to each otlier. This latter 
statcmcnt is dearly proved by reeiprot"nl c~~ 
betwccn the SIlllle two species, for according ns the 
OlIO speC'iCti or tho oUler is llsed fI8 Iho father or 
tho mother, there ig generally somo diffcreure, and 
ocensionnlJy tho widest JlO8Siblo difference, in the 
facility of effecting an union. 'fho Ilybrid9, more. 
o'-er, prodlle«l from reciprocal erossea often differ in 
fertility. 

Now do these complex and aingular niles indiesta 
tllat spcci<!8 ha,·o been endowed witll sterility simply 
to 11TCyent tlleir beromiug confounded in nnture? I 
think 1I()t. ]~orwllyshould tile stHilit.ybe 80 extremely 
dilTcr<'nt in degree, when various ~p(~ics aro eTO!<'lC(l. nil 
of w],ich wo m\l~t suppose it would be equally important 
to 1.cel> from blending together? Why should the 
d"grce of~terility be innately variable in tho iudi,"iduals 
of til(' Mmo ~lleCies? "'by should some speciC!! eross 
with fll!'ilit)', auel yet produNl "cry sterile hybri(ls; 
and othcr @pecics cross \lith cxtreme difficulty. and yet 
IJroduoo fnidy fertile Ilybrida? Why @hould tllem often 
be so great Il difference in tlie rt"<ult of a reeiprocal 
cross ootwC<!n the sarno two spccies? Why, it may 
c,'cn be asked, I1ns the production of hybrids heen per, 
miUe<I? to gront to species the special power of IJm
during hybrid~, and then to stop their further propaga
tion by difTer<'nt degrees. of sterility, not strictly relnte<l 
to the ra ... ility of the first union between tlleir parcn1». 
/l('('Ins to be a slmnge ammgement. 

The foregoing rules and facts, on UIC other llflnd, ap-
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IM"ar to mo clearly to indicate that tho sterility both of 
fm.t el'Oi'.:;c~ aud of hybrids is himl)ly incidental or de
Iwndcnt on uuknOlfU dilrereuC'C8, chieny in the repro
ductive lI)"stcms, of the spedcs whidl are crossed. The 
ditrerNIC<.'S being of so pceu1iar and limited a nature, 
thllt, in rccillrocai el'OSSCs between two 8"1JC<!ice the malo 
~('xua I clement of tho ono will ollell freely lIet 011 the 
ft'1I\alo 8Cxual clement of tho other, but not in a re
It:r: ... d dirt.'Ction. It will be adviSilblc to cxplnill a little 
more fully by 1111 examille what I meau by sterility 
bt.·ill.g in('iul!IItal on other ditrt:renel'll, and not a speci
ally t·ndO""ed quality. A9 the eal)Q(:ity of one plant to 
bo grafted or budd ... -d. on Iluothcr is 110 cntirely unim
portant for iu weUare in a state of nature, I 11tCSume 
that 11<) Onll \lill suppose that this capacity is a .pecially 
t'UdOU"l...t quality, but will admit that it is incidental 
on ditrcreuC'C8 ill tho laws of groWtll of tIlO two plallts. 
\r 0 can sometimes !lee tho rC!IS01I wily ono tree will 
not take 011 another, from (litrereuees ill their rate of 
growth, ill tho hardness of tIleir 1\"ood, ill 1110 period of 
tho flow or IUlture of their sap, &e.; but in a multitude 
of etlllCll wo can ll.SIligu 110 rell.lJOll whaton'r, Great di
,'cf'I<ity in the eizo of two )llants, ono being woody and 
tho otlier hcrbaceous, ODO being cvergreell and the 
other d('Ciduou~ and adaptation to widely different 
clilllllt~>;J, dOCllnot always llrc,'cnt tho two grafting to
~,th"r, As ill hybridisntioll. 110 with graning, the 
C'8pE1l'ity jj limited by !}"st{'lIIotic affinity, for no ono 
lJ.M be.·n ahlll to graft trees togdllcr holollging to quite 
distinct fuwilie8; aull, on the other hand, closely allied 
1I1»l't'il'lI, and "arietics of the sallie SIJC<!ic~, (,IUl1l9unlly, 
but not intariably, be grafted with (,n&<l. nut thie cnpa
city, Il.8 in bybridWtion, is hy no mcalls absolutely go
H:nlOO by 9yldcmatic affinity, Althougll mallY distinct 
genera within tho sallie family 1111.,'0 becn granoo. to-
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gether, in other CIU"'8 spoc:it"S of tho Mme genus will 
110t tuke on earh olllt'r. Tho pear can be grafted far 
moro roodilyon tho quiu('(', which is ranked I\l:I n di:;tiuct 
gl'IliL.'I" tlu\n on the al)pl(', whi('h is a member of the 
>'lIme geuus. I:h'u difTen·nt Hlri,·ti('8 of the pear take 
\lith dilT"rent dcgret"8 offll('ility on the quince; !;O do 
dilT"rent 'l'aril·tiee of tho flpricot flud peacb on certain 
varletiCli of the IlIum. 

As Giirtner found tJlAt tiu:ore ""1\8 f!OmetinlC& an innate 
diR'.,ren~ in diifcr('nt illdj"idualt of the l!8.illO two spe
ci('ll in erost;.ing; 110 Sagaret belie,'CI! this to be the case 
with different individuals of tho !nrne two species in 
bE:ing grnfted together, .tU ill reciprocal Cl'O!!!:Ie!, the 
facility of effecting an union is onen "ery far from 
equal, 110 it f!OlllctilllCS i8 in grafting; the common 
gooseberry, for instancc, CfluuOt be gra.fte<\ 011 the cur
mnt, whcrena tho current "ill take, though with diffi· 
culty, on tho gooeeberry. 

We llave seen thnt the strrility of hybrid~, which 
Iliwe thd r reprodurtin'l organs in nn imperfect con· 
di tion, is a. "cry diflCl'('nt eusc from tho difficnlty of 
ulliting two IlUfO 8pecie~, which hllvo their reproduc. 
ti,'o OrgallS perfect; yet theflC two distiu('t ('1lS('S l'Illl 
to a. cerUlin extent pamllel, 80methmg IInalogous 
occurs ill gmfting; for 'fhOllin found tJlllt three I>pecics 
of !lovinia, which sroded freely OIl their own roots, 
and which conld be grafted with no great dimcult~, 
on another !5pceiee, when thug grafted were rendered 
barren. 011 tho other hand, certain specics of SorbtU!, 
when grafted on other I!]>ccies, yielded twico na much 
fnlit as when on their own root8.Wo are reminded L,' 
t~ latter fact of tho ('xtraordinllry C8I;C of Hil)~ 
astrum, Lobelia, &e., whirh seeded much more rreel~' 
when fertilised with tllO pollen of distinct species, than 
whcn self·fertilised with tJlcir own pollen. 
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W t' tllU!! 8('(', that although there ill a denr and 
fundamental difl'ereuce betweeu the luere ndh('!lion of 
grnflt't:1 Sl(M:ks, and tlle union of tho rualo and female 
el('In('lIU in the act of reproduction, yet that thero is a 
nl'le d,·gt\.'O of parallelism ill the rc!lults of grafting and 
of (,\'OI<~illg distinct species. ,,\ nd lUI we must look at 
th(' ('uriou~ nnd complc:< laws governing the facility with 
wllieh tm~ C(III be grafted on ench other as incidental 
on nni.::n()wn diffeI'Cnees in their \'eg'l'tnti'-e BYstCIlll!, so 
I bt·li"I"(I that the still more romplex Jaws b'Ow!ruing 
tho fadlity of 6..,.t cn>:;S(.'~, are incidental on unknOlrn 
dilrt'Tl·nreo., chidly in tlu·ir J'(>producth'e S)',,;tems, 
'fb • ., difr ... ,,'nC(>fl, in both CR!;o.."'I, follow to a certain 
t·xt,'nt. as mi~J.t ha,'C been e:<pN't{'(l, systematic affinity, 
by wIlj"h .'I"CrY kind of rescmblanl'O and di.;aimilarity 
blotl"""1\ organ.ic beings is atikmptcd to be expressed. 
Tho fncb by no mCRns seem to me to iudico.te that the 
gn'nkr or 1('!!8('r difficulty of citller gmftillg or crossing 
togdher \'nrioUll species l\Ils ~n a BIX'Cio.l endow
ment; alt1lOugh in the ease of cl'Ofllling, the difficulty 
ill as illl)lOrtant for the endurance and stability of spe
dll.· furma, as ill the case of grafting it is unimrmtaut 
rur thdr wdfure. 

Cau .. .uf lk Sluiiityuj firat Crow, and of D!Jbrid8,
We way now look a little elOlier at the probable cauS{'s 
(lfthe "tt·rility of first el'OSS/.'8 and of hybrids. 'lllCS6 
t,..o CIllII'8 are fundawentally diffeTCnt, for, fl8 just 
J'(>IIltU'Kt'(L in the union of two pure spe<'ics tIle male 
anll ft·male sexual clClllcnUl (Ire p~.'rf(l('t, wherc8.ll ill 
bybridll th<'ya1"6 imperfect. E,'ell ill fin;t eroS8('l!, the 
gn'I'k-r or ICIIM'r dif1ieulty in effecting a union apparently 
d('JM'n,l~ on !lel'eral distinct CUllS('S. 'I'hete must sowe
tiwl" be a ),hysical imJXSIibility in the Ulale element 
reaching the ol'ule, as would be the case with a plant 
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haying a pistil too long for tlw pollen-tubes to \"\'aelt thc 
o\-arium. 1 t has al!;() been Ob.;.'fHlli that whell lJOllell 
of one spccies is llinced on the stigma. of a distantly 
allied 81}t'('i(';l, though the pollt'll-tui>es llrotnHie, they 
do 1I0t [K'lIctrute the stigmatic surfaec. "\guin, the 
male dl'lnent lllay reaeh the female eleDl('JIt, Lut be 
ill(.'f1pol,ic of callsing nn embryo to be dcvrioped, as 
8e('11lll to lIa\'e W·n the case with some of 'J'huret's 
cxperimcnts on Fuei. No eXI)iunutiol1 can be giycn 
of these filcts, ally moro than why ccrtain trees cannot 
be grafted on others. Lastly, all embryo may be 
del-cloped, and then perish at an carly peri<x1. Titis 
latter nltcrnnti\-e hns lIot been suflieieutly attended to; 
but I believe, from oLsen-ations communicated to mo by 
J\lr. Hewitt, who 1\11.3 had greatexpericnce ill llybridising 
gullintlt'coll.S birds, that the early death of the embryo 
is II. "ery frequent cause of sterility in first ef'()l;:,C5. I 
was at first "ery unwilling to believe in this "jew i 
88 hybridll, whcn once born, are generally llcalthy 
and long-lh'ed, as 11'0 see in t110 case of the COlllmon 
mule. Jiybrids, howe\-cr, are differently cirellln.,<tal1ced 
before and aller birth: when hom nod li"ing ill a coun· 
try where their two parenta C(ln live, they are gene
TlllIy Iltaeed under suitable cond itions of ljfe. But a 
hybrid pnrlakes of only half of the nature and consti· 
tution of il;j mother, and therefore before birth, as IOllg 
1'18 it is llourished within ita mother's womb or within 
the eb'g or seed IlroducOO by the mother, it lIIay be 
exposed to con(liliOllS in some degree unsuitable, 
and oonBCquently be liable to peris.h at all early 
period; more especially as a.ll \'ery young beings seem 
eminently sensitive to iujurioU8 or unnatural coudi
tioll8oflife. 

111 J'('gard to the sterility of hybrids, ill which the 
sc:uICII elements are imperfectly doveloped, the case is 
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wry difl','r("nt. I hMe moN' than 011('0 aUudNI to II. 

larw- Lc:llly of facts. which I ha,'O rollectcd, showing 
thnt \\111>11 auimals and IJhlllu aN' N"lIloved from their 
llatnml conditions, they are extrclll('ly liable to have their 
r.:(lrodu('tivc eyst('ms scrioll81y afle<"lNI. This, ill fact, i~ 
tlw gn:-nt oor to the domcsti('atiOll of animals, Between 
tilt' ~h rility thus superinduced and Ihnt of hybrids, t111~re 
art' mnny points of similarity, ]11 both (,M<'FI tho rlerility 
i~ in~J,'I~'r"leut of w::neml heait1l, and ill often nccom-
1"lIIi,~1 by ('::l('{'S~ of ~ize or gJ"{'at luxllrianC(', In both 
e~ the I'!nilit)" OCCUfI'I in \"II.riOll8 degrees; in both, 
tilt' mal.) dem~nt is the m.--.-.. liaLle to be affeeled; bnt 
101I\1"tim<'ll tho f.·mnle more than tho male. In 1,.0111, 
tllo t. n<i. I\{'Y got'S to a ('('rtain (:xtent \lith I!)·,;temalic 
affillit~·. for whol ... group.s of animals lind planti! are rell
d.l1'o\ irnp"t(:llt by the same ullnatnml conditions; and 
wh"I.' groups of 8pccies tend 10 produco sterile Ilybride. 
On til(' olh('r hllud, olle species in a group will some
lillll'~ "·~i.~t grer.t changes of (!()ndiliou~ Wit)1 unimpaired 
f.·rtility; and certain species in a group will produce 
unu_lmlly f .. rlil(' hyhrids. No ono ('all t('lI, till 110 hie;., 
",h"lher any particulaf animal will breed under confine
rut'ot Of any ('x"tic plant SC<'<i f~ly undt:r culture; nor 
('un It,· tdl, till he trie!<, wli(:Ult"r Any Iwo "1l('('it'S of n 
J::f·nud will prorluC"e mol"(' or l\.">id 8{(·rila hybrill'l wtiy, 
.. hNI HfI.."lIui(' lo('in~ are pla('cd during 8('H~rn l genem
ti"I~-t limier ('Qllditions not natural to tilt'W, the\' 81"{' 
6Ut'wdy liullc to "n'")', whi('h is du(', as T bclic~e, to 
tJwir !"t'l'roducti"e ~r9telll~ IUIl'illg" OO('n 8J1ednlly afl'ccted, 
thuujtll iu n It_'f degree thnn when tltcrility CII~\le~, )-to 
it iii ""idl bybridg, for hybrids in ~u('('{'~ .• i,·e gcnerations 
an, (·mint·ntly liable to "ary, ag o"cry ('xl)(!rilllciltali~t 
has (,~·""tJ. 

TllIl$ W(' I!('(' that wlH"n oqrunic Ix·iug>! are plfl('(!(i 
uuut·r new and ulllIatnrai conditiollB, and when hybrids 

N 
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arc pl'odnced by tho unlllltural CrOf'folillg" of two specie<!. 
tho reproductinl lIybtem, independcutly of tho general 
IItato of hClllth, is IIff{'('ted by !<terility in " vcry similar 
manuer. III the 0110 Cfl8C, tlle conditions of life ha,·o 
1J('{'1l disturbed, though ofren in Fe Blight a degree as to 
he inappreciablo by us; in the otlwr C8S(', or that of 
11yOrids. tho ~xten)al conditiolls han:l remaincd the I!8m~, 
but the orgnnil!8tion hf18 Ix-en disturbed liy two different 
stnlctures ami eOlllJlitutiollB ha"ing boon blended into 
ol1e. For it is Bearcely possible that two orgnllootions 
IIholild be oomponnded into one, without soma disturb
!mee occurriug in the development, or periodical action, 
or nllltnAi reilltion of the difterent pllril and organs one 
to Another, or to the conditions of life. "'hen hybrids 
are able to bre«!. inkr N, they transmit to their offspring 
from generation to generation tho sanlo compounded 
orgnrusatioll, and llCnce we need not be surprised. illat 
thcir swrility, though in iIOllle degreo variable, rarely 
4liminishCll. 

It mllSt, 1I0won-r, be confessed that wo CAlinot under. 
~tand, excc)lting 011 '·0f, .... LO hypothesea, II('wral facto willi 
rc~ped to the sterility of hybrids: for instance, tho 
LlnequnJ fertility of hybrids produced from roriprocal 
Cro&iCS; or tho inercasro rrterility in thOilC llybrids whieh 
OC'Cal!ionally nnd exeeptiollaUy resemble closely either 
pure parent. Nor do I pretend that the foregoing 
remarks go to tll6 root of the matter: no explauatiolL 
is offered why an organism, when placed under unna· 
tural conditions, is rendered sterile. All that 1 wn'O 
attemllted to IIhow, is that in two efl8ClJ, in !lOme respectO:L 
allied, sterility is tho CODimon re5U1t.,-in tile olLe ease 
from tho conditions or life ha,·ing boon disturbed, in the 
other ease from the organisation having been disturbed 
by two organisatiolls luwing been compoulJded iuto one. 

It may 800m ranciful, but I IIllSpeet that I\. similar 
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I~\mll~'li'm extends to nn allied yet "cry different class 
(If fadll. It is lUI old IIlId allllOl3t unjvcn;al belief, 
fl)lIl1d('<1, I thiuk, on II considemble body of c" idelloo, 
dlAl sligllt ('lillug<'tI in tile conditions of life are bene
fidal to all li"ing things. Wo see this acted Oil by 
f!lnller<! aod gard('ncl'8 in their frequent exchange>! of 
IK't11, tuOOn;, ~t-c" from ono soil or climate to another, 
lind bru-k again, During Ule oon,'alC8CCnCe of &Uilllills, 
we Illllinly IlOO tbat great Jx.Defit is d('ril'{lI:l from almost 
nny challge in til(l habits of lifo, Again, both "ith 
I,\antl! and IIIUmIlI .... Ulcre is ahullllant e\'ideJl<'<', that a 
(,fI" !...tween wry (\i.tin('t individuals of tho Mint: spo
('i."" that ill betwe.·n members of different stmins or 
,ub-I.h.'t-.Js, giV('!I ,-ig.:,ur and fertility to tho off~i'ring, 
I ~Ii"\e, indeed, from the faeU! alluded to in our fourth 
d18I'kr, tlUlt a certain amount of cnlllSing is indi"pens
II.blo l',"en with l1(·nnll.phrodites; and thnt close iuter
hn.'('(ling contillued during several genf'mtiolls between 
tho n('arest relations, especially if tlle&e be kCI)t IInder 
th(' ~mo oonditiOll.~ of life, always induces w('aknes8 
anrl ~tl·rility in tho Il rogeny. 

]1('11('0 it !j('(>n)S that, 011 the ono l1aml, slight dUlIl .. <>e3 

ill tht' oonditiolll of life bent'fit all organic Jx.in~ alld 
I'll the other haud, tiUlt slight e~, that is el'Ol!Be8 
1~·tW\'\:1l tho males ami females of tho 8flll10 ~I)CCiCJ8 

"hi(·1t ha,-o vlU'i('(1 find become slightly different, gi'-o 
\'i,. .. ,ur and f(·rtility to tho Ofi'Sprillg, Hut we haw) 
"'}i'll that greater cilAllges, or ehangctl of Ii. particular 
natuf\', often l'elld('r o'l!'lDie beings ill some degrt!C 
lilt rilt'; and that ~"l'\'Rt .. r CfOi!iI('!I, that is ('1'081('11 betw~1l 

mall"" and femalt"" wltkh ha,-o be<'ome widely or spa
('ifi. ... ally diffl'rent, produce hybrids which are gcnemlly 
sterile in some degree, I caDnot lX'rsufido lIly.;elf that 
this parnllelillm is an accidellt or nu illueion. Doth 
acril.'S of facta seem to be COlln~tod together by some 
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common but uuknown bond, whieh iii <'8SClltially rdatc,1 
to the priucipleoflife. 

F.:rWil!J qJ ' ~arietia ulim croutd, and (>/ tluir Mongrel 
Qjf'prin[!.-Tt may be nrged, as a moat fOl'('ible argu
ment, tJU\t there must be some e~nti !ll di~tillelion 
betw('Cn slXlCica and 'l'arictiefl, and timt there Illust bf-, 
some efTOr in all the fOl'('going remarks, inU!l1lluch a~ 
mrietif'll, howe\'er mucll they may difTer from each 
olha- in external nppeamnl'e, ('1'08i! with perfect fl\.Cilit~" 
and yi(>ld perfectly fertile offilpring. I fully admit that 
thiil is almost iUl'ariably the ca.,;c. But if we look to 
Yflrietiea produced wider nature, we IU'6 immediately 
involl'{'(l in hOIM!less difficulties; for if two hitherto 
relluted 1'arieties be found in allY degree sterile to
genl('r, th"y are at once ranked by most naturalists a3 
81M!cics. l~or instance, tho bluo and rOO Il impemel. 
tho Ilrimroso and cowlllip, which are considerOO by 
Illany of our host botanists fl!! varicties, are !IIlid by 
GiiMner not to be quito fertile when cnll!8C<.l, aud he 
con8('()u(>l\tly mnks them as I111dollOted ~pecies. If we 
tllUi! argu(' in 11 cirde, 11m fertility of fill 1'ar1etics pro
dlle«l under nature will aasllrcdly Illwe to be granted 

1f we turn to nlrieties, produced, or supposed to bave 
bet>n Ilredueed, under domelitication, we fire 8till in
roh'cd in doubt. For when it is stnted, for instance, 
that the Gernl8ll Spitz dog unites more easily than 
other dogs with foxes, or that certain South American 
indigenous domestic dogs dOllot readi ly CI'06B with Euro
pMll dogs, tho explauation whit'h will occur to ere!') 
one, find probably tIle true one, is t11f\t tbcso dogs 11f\\'c 
dC8CCnded from scl'eml aboriginally distinct species. 
NCl'Crthdees the perfect fertility of IJO lIlany domesti(' 
mri{'tics, differing widely from each otller in appear
I\nce, for iU5tanoo of the pigeon or of the cabooge, is 
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a relllllrkable fnet; more eBIM!Cia1ly when we reflect 
how many species there are, which, thong-Ii resembling 
each other most closely, are utterly sterile when inter
erotl8('(l. Scn~rnl considerntionll, however, render the 
fl·rtility of domestic "aneties 1e88 remarkllble than at 
first ap[K'ars. It can, iu the first place, be clearly 
showli that mere external dissimilarity bctwceu two spe
ci.:.'S d0C!8 Jlot determine their gt'etlter or lesser dcgroo of 
sterility when crossed; and wo may apply tho same rule 
10 dome><tic Yarielics.. Iu tho second plac(', some emi· 
Ilent IliItllraliats belicyo that. a IOllg course of domcsti· 
cati"ll tend!! to eliminate sterility ill tho successi"e 
gt'lwratiHll8 of hybrids which were at first only slightly 
I;terill'; aad if thia be so, we surely ought not to expect 
to fiu,!skrility bolh appearing and disnppcru1ng under 
IlMrly the some conditions of life. Lastly, and tllia 
IlCems to me by far the most important consideration, 
uow mcC8 of animals and plants are produced under 
dOUl('~tiClltion by lll..Il.ll'S methodical am! unconscious 
powcr of selection, for hia own lise lind pleHsuro: he 
ueitlwr \\i.;hcs to select, 1I0r oould select, slight differ
eUel's in the repnxlueti"e system, or other ooUJ,titutional 
diR'<:f"('ncl'lJ correlated with tile repnxlucti,·o system. 
Jlo ~ul'll]jMl h6 8O"cral Tarietics with the samo food; 
tn.'8U1 thcm in nearly tlu~ Bame lIlauncr, and docs Dot 
wi.th 10 /lIter their general hnbits of life. Nature acts 
uuif"nllly and ~Iowly during ,'a.'<t periods of timo on the 
wbull'Urwwi""tioll, ill any way "hi("h may be for each 
t'l"e4turo'8 own goo<l; Rnd thus aho may, either directly, 
or Ulore Ilrubllhly indirectly, through corrchltioll, modify 
the n'l'nxIucth'o system ill the Ii{'\'cml de..celldnuts from 
any ono 811<.'C'it'fl. ~ing this diffef(onoo in tho process 
of IIClt'Cti"a, as camed on by man and nature, we need 
1I0t be 8urpri. ... ·'!at !!Orne dilfcn·noo in the result. 

I hnn;! 8S yet S}>okcn as if the "aridil'S of the same 
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~I)e('i~ were il\\'ariably fcrti lo when intetCl'088Cd. But 
it seems to me impossible to rceist the evidence of the 
Cllist(>nce of a certain amount of sterility in tho few 
following C88eR, which 1 will brieRy abstract. The evi
dence is at ICWlt WI good as that from which \1'0 beLie\'e 
in tho sterility of a multitudo of IlI)e('ies. '1'110 o\·idellce 
is, nl80, derived from llOstilo witnC88C8, who in nll other 
CflSe!l considcr fertility and IIwrility as 811fo criteriom 
of specific distinction. Giirtncr kept during 8e\'ernl 
years a dwarf kind of fflai7.6 with yellow 800ds, and flo 

tall variety with red seOOs, growing near oach other in 
Ilis garden; and although thceo plants havo sepamted 
8Cxes, thoy nO\'Cr natumlly efOllill.'d He then fertilised 
tllirteen lIowen of tho one with the pollen of tho other; 
but only a singlo head produced any seed, and this one 
head l,roduced only five grains. !!IllIliplilntion in tbis 
('1\80 could not I""'e been illjurioU3, as the plnnL! hi"-O 
sepamted SOX()8. No one, I belim-e, has suspected that 
these Yarieti()8 of maizo aro di~tinct specice; and 
it is important to notice tim! tllO hybrid planta thus 
raised were themselvetl pnfectl!J fertile; 80 that even 
Giirtner did not venture to considcr tho two mrieties as 
,pccificallydistinet. 

Girou do llt17.areingues crossod three Wl. riC'ties of 
gourd, which liko the mui7.6 hU/J 8Cllamtoo SClle8, nnd 
hc asserts Hlat their mutuill fertilisntion it by 80 much 
tho less eMY as their differences are greater. ] low far 
the;!O ellpcriments may be trusted, I know not; but the 
fomls eXpt'rimentisod 011, are mnked by Sagnret. who 
mainly founds hi, classification by tho test of iuftlrtility, 
U/Jvarictics. 

'J'he following CMe is far more remarkable, and &eCms 
at fin."1. quite incredible; but it is the result of an Mlo
nkhillg 1I\lIllber of experiments mado during many ycsl"8 
on niue species of Yerba.scum, by 80 good nn olJscncr 
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and 110 hostile a witness, 8.3 Giirtner: namely, that yellow 
Ilnd whitc "arieties of the sallle sllecice of Verbascum 
whcn interel"088ed produce Ietlil seed, thau do either 
coloured ,'arieties wheu fertilised with pollen from tlu:,ir 
own coloured flowers. i\foroover, ho assert8 tilat whell 
yellow and wllito varietios of one speci(>8 are crossed 
with yellow alld whito "Ilricties of a dutillct 8pe<lies, 
more se«I i8 Ilroduced by tile CroBSCII bctwOCIi the sim i· 
larly coloured flowers, than bclwC(!n th086 which are 
diff",rcntly ('()loUI'(.>d, Yet thege ,'arieties of Verba.scum 
ItI'Ht"nt DO other difference bel'idl'8 the mere colour of 
the f1oll'cr; and one ,'ariety can sometimes be raised 
ftOrn the ee«l of the other . 

. Fn.IU o~atiolUl which 1 IUW6 made 011 certain 
vari.ti.1I of hollyhock, I am illcliuoo to suspect. tllat 
they I're""nt analogous facts. 

Ki.i1n:uter, whose a~racy lllUl been conllnncd by 
ev{'ry 8U~Ue!lt observer, hll8 }ltOycd the reln(lrkable 
fact, that onc Yll rioty of the common tobnceo is moro 
fertile, wh(:n croe.scd with a widely distinct species, 
than are tho other varieties, Ho eJrperimentised on 11"0 
fonn!!, which nre commonly repui.('(1 to be "arielies, and 
",'hi{'h ho tested by tho IJeW'rc8t trial, !lamely, by reei
IlrocaJ. e~ and ho fouml their mongrel olLpring 
1)I,rfl'C.'tiy fertile. But one of thege fin) "arietie&, when 
u ........ either lUI father or mother, and cl'tJlJlled willi the 
r\il'Otillll4 glutinOM, always yielded. hybridll not 80 
IJterilo 118 t1}(1ooj' which wero 11nx\uced from the four 
other ,-ant,titi! when ero&;Cd with N. glutill088. H ence 
the n'l'roducth'o sy.rt.em of thi" ono ,·ari!!ty lIlust Ilavo 
bt.'(ln in IOmo Illanncr and in some degree modified. 

From thE*) facti!; frolll the great difliculty of ascer
taining tho infl·rtility of \"Brieti{'s in a stato of ntltUl"t!, 
for a ~1I1)llOtIed \"Briety if infertile in any degree would 
Il'cnerflll), be ranked 8..S specieil; frolll ruall selediug ouly 
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cxt('mai dmmeters in the production of tho most dis
tinct domcsti{' varieties, and from not wishing or being 
ab1(' to produl'e recondite amt functional differences in 
tho r(lproductiYo eylrtem; from these scyeral col1.'lider
atione and fact8, I do not think tlmt tho "cry general 
f .. 'nility of varicti('8 can be llro,'ed to bo of un.ivcr&li 
O\'currence, or to form a fUl\(hunental distiu('t ioll between 
mricties and specics. Tllo g{,llcml fonility of varieties 
dOles /Iot 8CCDl t.o mo suffioiellt to o"erthrow the "iew 
\I hich J Iliwe tnkell with respoct to the \'cry general, 
!Jut not invariable, sterility of firat CI'Q88(.'8 aDd of hybrids, 
namely. that it is not a spooilll endowment, but is inci. 
d"ntal on slowly acquired modificntiollll, more especially 
in tho !'CI)roducti,'e systems of tho fomls which are 
,,,,,,,,,". 

II!J"riil, lI'1Id MrmfJreu compared, indipttidentl!J of tlliir 
fatiljt!J.-lndependently of the qll~tioll of ferti lity, the 
ofi~ t> ring of sl)('(! ies whcll crossed filld of \'lIrietics when 
CfOI;S(.'<i llIay 00 compared in sc\'ernl othN' reepocts. 
(:iirtllcr, whoso lrtrong wish WIlS to dmw a marked line 
of distinction ix-t"'een species find "nrieties, could fiud 
\cry few and, nil it 1IOe1ll8 to me, quit.) unimportant 
differenl'ef! IJetween the IJO.C8l1ed hybrid off~pring of 
8peei('8, and the 8O-Ca1led mongrel off>!pring of \'arieties. 
And, on tho other hund, they n.,"TOO most closely in ,'ery 
IIlllny important respect$. 

) 8hall hcre discuss this euuj(!()t with cxtl1'mo ure"ity. 
The most importnnt di~tilletion i_'\ thllt in tho first 
!;,'Cllerntion mongrels I\l'8 more vnrin!Jle thnn hybrids; 
hut niinner admits that hybrids fl'om species which 
have long been cultinltcd are often vnrillblo ill tho first 
g(>ucmtion; and J have myself 8CCII striking instances 
(>1' this fBet. Giirtner further admitil that hvlorids be. 
tween \'ery clO:iCly allied SIK'Cics lire more Yllrillble 

____ Tha "'" 
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than th06C from yery distinct slJeeics; and this slloWlJ 
that tIle difference in the degree of \'ariability gra
duates away. "1um mongrels alld tho more fer:ti1e 
hybrids fire propagated for several generations an ex
tremo alUount of yariability ill their on:'llring is noto
rioUll; bllt somo few cases both of hybrids and mongrels 
long r(·tailliug uniformity of character oould be given. 
Tho \'ariability, however, in tho 8urcessin) gcllerations 
of m0ugrcLl i~, perhaps, greater than in hybrids. 

'fhi.! gtl.'O.it·r yariability of mongreill thall of hyhriw 
dOl~ 1I011M..'t'm to mo at all surprising. For tlu~ parcnts 
of mOllgn·liI lU'e "arietic;., alld mostly domhtie \"arieties 
(n'ry fe'll' experiments ha\-iug been trilod 011 natuml 
nrietie'l)' and thi~ implies ill mo.,t ea.:;es that there has 
"" .. ·n rt'rent 'i'ariahiiity; and thHdore '11'0 might expect 
that sueh \"RJ'iability would oftell oonlinuc and be super_ 
addl>d to thnt arising from tho mere ad of crossing. 
Th(· slight degrro of mriability in lLybrids from the fin!t 
el'Vl<'! or in tlLO first gencrotion, in coutrost with their 
c:ttn'lLle ,-oriaLiiity in tho 8u('(!ceding geneml ions, is a 
cnriOl1ii fad. and dC!!Cn'cs atlention. For it bear.:! OLL 
lI.t1d C(lrrooomtcs the yiew which I ha\'o taken 011 th('
can~ of ordinary variability; IlIlInell', that it is due 
to the n']lrodu<'ti\'e systcnl being cminclltly 8Cnsitil"(' 
to any change iu the conditions of lifo, being thu.'! 
of'Wn n,·nd,·red {·itlH'r W1IXl!(:ut or at leAAt Ulf'lll:>8bll' 
of its proper functinn of I'roduriu~ off'pring identical 
wilh tho 1:>8f1:nt-form. XO\\" h)'bri,[~ ill tho first gt'1I{" 

I'tl.tion are d\·.'OC(:nded from ~1,,-'('il'9 (t'l:cluding tiLOI:'" 
]('n~ ('ultimtl'll) which ILHvo not had tlu:·ir rC}lro
dtl('til'l' !<~-~t;'ILl~ in an~' way Uffl'("h-d, and they aI''' 
not nlriubll'; Lilt hybri,ls th('m.';('II'('II hnH' th('ir rcpro
dUI"tiv6 S~'~kln~ ~riondy affL'('h'd,1l1H1 their dcscelld
anti; Ill'tl hi:.rhlv vnrillble. 

]Jut 10 I'I:t~rn to our (-''Q1ll}'lU'i,,01l 0f llI(lIIgTds and 
N 3 
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11)'1.,ri<l8: Giirtu,~r states thnt mongrels am more liable 
thau hybrids to re\'l~rt to eith{'J' pnrent-foml; but. 
thi.J1, if it be tntc, is certainly OIlly a difference in 
degree. Giirtncr furtilcr in~ista that Vo'ben any two 
8~i( ..... although most closely allied to each other, are 
cro-~l with a thim llpecies, the hybrids are widely 
diffl'rent from each other; whcrell8 if two very (li!<tinct 
vnrieti(>8 of olle t!pCCics are crossed with another species, 
the Ilybrida do not differ mDch. But this oondwrion. 
tlS r~lr NJ I can make out, is foumled on a single experi
mcnt; nnd !lC(>IlIS directly opJlOM'(I to the rosult.s of 
fleveral experimell~ made by KOlreuter. 

These aloue are the unimportant differences, which 
Giirtll{'J' is able to point out, between hybrid and 
mongrel I)lantll. Ou tho other hand, the resemblance 
in mongrels and ill hybrids to their rel!pective parents, 
IlIOre especially in hybri(is produCNI. from nearly re
lated species, follO'll'll oocomiug to Giirtner tlH~ 81lme 
laws. When two species are crO@8Cd. one has Home
timcs a prepotent power of impressing it!! likeness 
on the hybrid j and f!() I believe it to be with varieties 
or plants. With animals onenuietyeertainly often has 
thi~ prepotcut power O\'er anoth('r variety. Hybrid 
pillnts produced from a rociprocnl Ct'088, genemlly re
!!eDIble each oth('r clOllCly; and 80 it is with mongrels 
from a rociproool croee. Both hybrids and mongrels 
can be reduced to either pure porent-fonn, by repeated 
croeees ill succe88h'o gencmtioU8 with either parent. 

'l'hesc Bevero.l remarks IIf6 apparently applicable to 
animals; but the snbject is here excC!!8ively compli
cated, partly owing to tho existenco of BCCondnry sexW\1 
charnctera; Ollt more ~ially owing to prepotency 
ill tmllsmitling likenC8ll running more strongly in one 
*'1: tillln in the other, both when 0110 species is Cl'08sed 
with another, and when 0110 variety is crossed with an-
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other nlriety. For instance, I think thOile authol1l are 
right, who maintail\ that the a8II haa a llrepotent power 
over the horse, flO that both the mule and tho hinny 
more resemble the 888 than tlle honKlj but that tlle 
prepotcnry runs more strongly in tho male-&S8 than in 
tho female, so. that the mnle, which is tho offspring of 
the mole-tl.S8 nnd mnre, is more like an n.sa, than is the 
hinny, which is the offspring of the fcmale-W18 and 
stalli(}I\. 

Much etre811 has been laid by some authol1l on the 
SUl)po.ied fact. that mongrel animals alono are born 
cl~ly like one of tlleir parentAl; but it can be shown 
that this does 80metimCii occur with hybridaj yet I 
grant much 10811 frequently with hybrids than wiUI 
mongrels. Looking to the casee which 1 ha"e collected 
of cl'OIIiI·brod animals closely rcaembling 0110 parent, 

the rc&emLlanoos 800m chiefl y confined to chamctell! 
almost 1Il0ll.8troU8 in their nature, aud which lllWO sud. 
denly 8Ilp<!sred-such as albinism, melanism, deficiency 
of tailor hOnls, or additional fillgcn and tOOI!; and do 
not relate to characters which ha\'o hoen Blowlytwquirod 
by aclection. Coll86quently, sudden reversiollli to the 
I)('rfo.'('t diameter of either parent would be more likely 
to (l('('ur with mongrela, which are dC8Cellded from nl· 
ri('tit ollen suddeuly produced and semi·monstrous ill 
character, tlUI.n Vtith hybrids, which are descended from 
llpe<'i •• 81o __ -ly and naturally Ilroduced On the whole 
1 entirely agree 1\itb Dr, Prosp<!r LuciI8, who, after 
arranging al\ enonuoUl body of facta with respect to 
animals, COlDCii to tlle oonclU8ion, that tho law8 of rescm. 
bianco of the child to its parents are tho MillO, whether 
the two pllTm~ differ much or littlo from cnch otber, 
nalD('iy ill the UlIion of individuals or tho IIRma nlriety. 
or of diffcrl'nt "nricues, or of distinct species. 

u)'ing 8Ilide ilie qUCl;tion of fertility and sterility, 



2i6 CUP. Yilt. 

in all other reepects there /J()('JnS to be a geoeml and 
dOle I!imilarity in the offspring of Cf()MC(( Ip«i~ and of 
cl"088Cd ,·arieties. If we look lit lpocice as having been 
specially created, and lit Yarictice fill having been pro
dllC"e<1 by lICCOudary laws, this sim ilarity would be nn 
fl.~tol\ illhing fnet. Elit it bannoni~ perfectly with the 
\'iow tJU\t thero is 110 essentiul distinction between spe
!'ies und varieties. 

S/lmmal"!I of Ohapter._First CI'088C8 betwccn fonus 
sufficiclltly distinct to be rankod as 8J>C'C'ies, and their 
hybrids, are \'(~ry ~oerally, but not universally, sterile. 
'1'he sterility iii of all degroca, and iii oRen 80 slight that 
tho two mOld. careful experimentalists who htn'e ever 
lil'ed, hM'e come to diametrically oppo"ite conclusions 
in ranking foms by this test. 'l'ho sterility i.s innate1r 
Yllrinble in individuals of the Ralno species, and is 
eminently BI1.!!Ceptible of ftwoumblo und unfavoumble 
(>QlHtitions. 'I'he degree of stcrility docs not strictly 
follow systematic affiuity, but is .go\'enled by f!C\'eral 
('urious aud complex laws. It is genemlly different, 
and sollletiJne8 widely different, in reciprocal crosses 
betw('('u the Rame two species. It is not always equal 
in d('grro ill a finrt, cross alld in tho hybrid IJrodnecd 
from this cross. 

J n tho I18mo manner as in grafiillg trees, the cnp8dl~' 
of one species or ,'ariety to tuke on another, is incidcntl\l 
on generally unknown diftcrenees in their wgctatiyo 
8y~tem~ so ill crossillg. the greuter or lCS8 faci.lity of ono 
81)C('ios to unite lI"itll another, is incidental OIlIlIlIrnOIl"II 
dim;ren~ in their reproducti\'e systcms. 'J'here is 110 
moro l"Cll.8On to th ink that species hu\'c been 81~ially 
endoll"OO lI"ith \'urio\lll degrees of slcrility to pre,'ent 
tholl\ Cl'088illg and blending in nature, than to think 
that t!"lX'8 ha\'e heen 81>eciallyendOIl"I.>d with ,'ariO\l8 and 
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80Plewhat all810g0us degrees of difficulty in being grafted 
togHh"r in onler to prevent them becoming iuarcbed 
in our forests. 
• 'l'ho 8k'rility of first Cl"l)l;l8('tl betwl'Cn pure species, 

which 11/1\'0 their reproduct ive systems perfl'Ct, seems 
to depend 011 8e\'eral circUlfu;t.finCffI j in somo cases 
iargl'ly on tho early death of tho embryo. '1'110 sterility 
of hybrids, wllich have their reproductivo systems im
)X'rfoct, flud which ha\'o had this system aud th('ir wholo 
orgnnidntioll di,,;turl>ed by being COIllI)()uudl...:1 of two dirr 
lind 8pl'CiCl<, ;;eenlS closely allied to tllat sterility which 
80 frequ/·ntly affects pure speciC!l, wilen their nsturol 
oonwtiOlls of lifo hS\'e been di~tllrbed. 'nus ,-iew is 
supported by s parallelism of another kind ;-namely, 
tllllt tho croesing of forms only s.lightly difft·reut is 
farourllLlo to tho '.-igonr and fertility of their otls(Jriug; 
and that slight changes ill tho conditions of lifo !LTC ap
pnr<'lltly fnvourab le to the vigour IIlId fertility of all 
organic ooitlb"!!. 1t is )lot surprising tllat tho degree of 
difliculty in uniting two s(JOCics, nlld tho degree of 
8t('rililY of their hybrid--off~priug should generally cor· 
J'C>oI)()ud, though due to distinct CiUli!C8 j for both depend 
on the amount of difference of 8011\0 kind between tho 
SIIl'('iMl which are CI'06SCd. Nor is it 8uI]lrising that 
the fa("ility of <'liming a first cross, tho fertility of the 
h}'l'rids )lroduMd from it, and tho el'l)locity of being 
gtllfu..J l('h't!thr-though this lntter Cilj_u:-ity ('\'idently 
d\'lll'l\d~ on .... itldy difft;:fCllt Cif('Um8tancl'~hould all 
run, to a I't'rfain extent, pnrellel with the SYlitematic 
ntlinily of thc fOnIls which nrcsuLjN'tr(\ to o)xpcriment j 

rur k},lIfcnUlti(' afiiuity aU('llll't;j to cxpre..a nil kinus of 
n'Sl'mhlaut'c betw~~n all Sp(.'(· i l·~ 

Fin<t cn-.'I! between f\Onns known to bo mri('tiCfl, or 
~llnil-it'1I1h- alike to be colL.~idl·1'{'(11UI ,arictil'lI, and thlcir 
mungrt:l ~tl-~l'riJl;;, arc H.'I'?' g..·nl'nlll~·, bllt not quito uui· 
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\"ersaUy, fertile. Nor is tJri8 nearly gt'UE!ml and perf€(!t 
fertility IlUrprWng, when werememoor how liable we are 
to llf"gUo in 8 circlo with respect to varieu<!fI in 8 state 
of nature; aud when we remember that the greater 
number of varieties b8\'O been produe«l under domesti
cation by the flClection of mere external diffcfCnces. and 
1I0t of diffcfCnces in the reproductive B}'8tcm. 1n all 
other respects, exciuwng fertility, there is /I. clO8e g.:-ne
ml reflCmblance betweeu hybrid! and mongrels. }~inally, 
then, the facta briefly given in this chapter do not IICCm 

to me oppoeed to, but even rather to support the view, 
that there is no fundamental distinction between I!~ies 
and varicti<'fl. 
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CHAPTER IX. 

Os Tn! 11IPI':RI'ECTIOB or TUII GI':OLOOICAL lltt(lIlD. 

011 the ahlcllOC of iot('rmooiate "arieti0)8 al the I'l't'IJ('nt day-On 
the natum of c:.:tinct inwrmcdillt(l vArictiOlj onthclrnllllloor
On the vu, lap_ of time, "" inferred from the .. Ie of dCpoIIition 
Il1Jd of denudlltion - On the poom_ or OIl, paWootolo¢cal 
ooIl«tiooa-On tbe intermittcnce of plogical rormatiOOll
Ontbe.~ofinteTIIll.lllmte''RrieticollllanyooelOrtoatiOll_ 

On !.be 1U,J,J~n aPl~<Jigroul" (If .«<is-On lbeir tuddcn 
al'l'eRJuoelnlholoweac.koo-.rnf._i1ifcroua.I .. ta. 

I s th(' sixth chapter I cnumerated the chief objediollll 
""hi<-h might be justly urged against. the lie~'s main
tained ill this 'fOIUOIC. M06t of them Illwe 1l0W been 
discusscd. One, namely tho diM,inctnC8Il of specific 
fonns, and their not being blended together by illnu
IllcrnLIe tmnsitiOllru links, is a "cry obvious difficulty. 
I l188igucd I'CaIIOflil why such Jinkil do not. commonly 
occur at tho present day, undcr the circumstances ap
parently m08t favourable for their prcecooc, namely 
011 an extensin~ and continuous area with graduated 
phYiiil'nl ('Oudilioll8. 1 cndca,-oured to show, that the 
life of eal'h IIpeciCli depends in a more important manner 
on the PI'CI!(:III'O of other already defined organic fonus. 
thaI! on climate; and, therefore, that tho really go
" ern il!~ conditious of lifo do flot graduate awny quite 
inl! .. n~jbly like heat or moisture. 1 endca"ouf"C(l, nleo, 
toJ ~how tllnt intermediate yari('ti(l~, from existing ill 
l{'OiiWr U1llnlx'f'8 than the forms whil'h they OOIlIl!!Ct, will 
generally be beaten Ollt and extemlill\l.ted during the 
OOIlT'ilO of further modification and improvement. Tho 
main ('Q.u~(>, howc.er, of inllumerable intermediate link!! 
not 1I0W oc<.:urrillg e\'crywhere throughout nsture de-
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pends on the very llf0CCS8 of natural 8cledieD, through 
which new ,'ari(!ti~ oontinually take the places of and 
cxterminate their parent-fornu!.. But just in tJropOrtiOll 
un tIlis l)rocefI8 of extermination hM acted on an 
enormous aeale, lj() must the number of intermediate 
Y&.rietiCil, which have formerly el:i~ted on the earth, 
be tnlly eDonnous. Why then is not e\'ery ge0-
logical fonnation and e\"ery stratum full of such inter
mediate links? Geologyassnredly does not rm'eal any 
8u(:h fiuely graduated organic chain; and this, perhaps, 
is the most ob"ioWl and gra\'est objection which can be 
urged against my thoory. The explanation liCtl, lUI I 
believe, iu the extreme iruperfedioll of the geological 
record. 

In the fIrst place it SIIOUM always be borne in mind 
what IIOrt of illtennooiate fomls llIust, on my thoory, 
ha,"o fonnerly c;i5led. I bave found it difficult, when 
looking at any two SPOOiOll, to awid picturing to myself, 
forms directly intennediato between them. But this 
is a wholly fllise "iew; we should always look for fonns 
intennodiate betwCCl1 each spe('i('s and a commou but 
unknowu progenitor ; and the Ill'(>gNlitor will generally 
have dim·red iu some I'CI!pecta from all its modified de
sceuduuts. Togil'ea~im ]lle iUustmtioll: tho ftlJltl\il allli 
IlOutcr pigeons ha,"e both descended from the rock-pigeon: 
if we poMC88Cd all tho intennodiato "arietiee wbieh 
haye eI"C!rexi;;ted, wes.houlcl ha\'e all extremelyclO8O series 
between wth nod the rook-pigoon j hut we silould llRl'c 
no \"arioties directly illtennediate between the fimtail 
and IlOuler j none, for instance, combining a tail some
what expAnded Vt-ith " croll somewhat enlarged, the 
chB.mclerilSuc features of these two breeds. 1'ht'lJe two 
breeds, moreover, hll\'e becomo so llIuch modif\(o(i, that 
if we had no historical or indirect 6,"idellce rcgnrdinf!' 
tbeir origin, it would not have been lxxosit.le to han, 
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df't(:rmiued from a mere comparison of their structure 
with that of the rock-I)igoon, whether they had de8<"ended 
from this speci('fl or from some oth(:r allied species, such 
asC.ocnn8. 

So with nntuml speciCII, if we look to fonns very 
di~tiuct, for in~tance to tho horse and tapir, wo hn,'e 
110 reason to SUIJpo8C that links o,'er existed directly 
inwnnedinle betwccn them, bllt bctw()('11 eneh ann 8n 
unknown common parent. Tho common parent will 
luwe hnd in iliJ whole organisation m\l(·h genernl f'C!!Cm 
blallce to 111(' tapir and 10 tho horso; but in some points 
of 8lnl!'ture may ha\'e differed considerably from both, 
e\'~n J,,'rhtlJ18 more tlUlil th~y diff~'r from each other, 
llclk'o in allsueh ell!;('S, we bhoultl be unablo to recog_ 
nb,.> the parent-form of nllY two or more BpceiC!l, oyen 
if we elOlicly ('{)mIJtU1¥l the ~tntcture of tho parent with 
that of its modi6ed desccndfintll, unless fit tho Mmo 
time wo Imd a nearly perfect chfiin of tho intenncdiato 
link!<, 

It is just possible by my theory, that ono of two living 
funns might lu,,'o descended frolll tho other; for in
stanec, a horlO from a tapir; and in this C880 dinct 
intenn(>dialo lillks will have existed between them, 
But ~ueh a case would Unl)ly tilnt oue Conn had re
mniut."<I for a ,"ery long pcri()(l uualtered, wllllst its 
dl...cenfl.llllts llad undergone 8. \'o.st amount of change; 
and the priu('iple of (,()llIpetition b<:twC\'1l organism and 
organism, betY;~1I child find parent, wiU render this (I, 

"ery rare cwnt; for iu all C/l8e!I the new and i,nIJnH'fxl 
fon llS of lifo tend 10 SnpI,lant, the old and lIuimlJroYcd 
Conns-

Uy tho thcory or nntnra1 8('lectioll nll lhing specics 
ha\"o 1x'('11 connected with th(' IJllrcnt ..... pociea of ench 
w·nll~ by dirrl'~uces not gre!\lcr than wo see be
tllecn tllO ,·arit'ti('fl of lhe ;,ame ~l'ecit'3 at the present 
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day; alld these parent-apooics, lIOW generally extinct, 
ha.ve in their turn been similarly oonnccted with more 
ancient. I!pecics; and &0 on backwllrds, always oon· 
nlrging to the oommon aucestor of each great class. 
So that the number of intermediate and transitionlll 
links, between all living and utinet specie!!, must have 
boon inconceivably great. nut ll88urf'dly, if this theory 
be t.rue, such have lived upon this enrth. 

On lM lap" of Pimt.-Indepelldently of our uot 
finding fOMil remains of Bueh iufillitely numerous oon· 
neeting links. it may be objected. tll8\ time will not 
ha\'e BuffiC«! for &0 great all amount of organic change, 
aU challges llM-ing been effected very a10wly through 
natura1selootioll. It is lmnIly poBSiblo for me even to 
rocall to the reader, who may Ilot be a. practiCtlI ge0-
logist, the facta leading the mind feebly to comprehend 
the lafllJO of time. He who ean read Sir Charles Lyell's 
b'1'lUld work on the Principles ef Geology, wllich the 
future historiau will rocognise Ill! having produced a 
revolution iu natural scienoo, yet does not admit how 
inoolnllrchensively vast have been the po.st periods of 
1imC. may at onoo close this volume. Not that it SIlffices 
to study the Principles of Geology, or to read special 
treatises by different obsen'ers on IICI)8rato formations, 
and to mark how each author Atteml)U to gh'e an in· 
adequate idea of the duration of each formation or e.ell 
each stratum, A man must for yean examine for 
him8C1C groat piles of SIlpcrimposoo strata, and wateh 
the 8()a at work grinding down old roeks and making 
freah sediment., before he eo.n hope to comprellcnd any· 
thing of the lapse of time, the monullleutB of which we 
800IInllllld us. 

It. is good to wander along lincs of IICU-ooast, 
when formed of moderately hard rocks, and Illark the 

________ ~~~~.:_. f ~ 
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pro<'eAII of degradation. The tides in DI08t cases reach 
the cliffs only for a short time twice I\. day, aud the 
"-lln_'11 eat into them only wilen they are charged 
wilh Mild or pebbles j for there is good evidenl"C that 
pur~ watef can effoct little or nothing in wearing 
a"""y rock. At last the base of the cliff iII under
milloo, hllgo frog-menta full down, and th{'S(l remaining 
flxl'd, havo to be worn away. atom by atom, until re
du/'t.. ... l in size they can be rolloo aoont by the wnve~, 
an,l tlitn are mON quickly ground illto l~bblC:!\ sand, 
..... mud. But how oRen do ",'e 800 along tho basel! of 
Mrt'8ling dilflJ rounded boulders. all thickly clothed 
tty marin(' productions, sho"-ing how little they are 
aund .... l an.1 how seldom they are roned about! More
O1't>r. if we follow fvr a fow llIilcs any liue of rocky cliff, 
whie-h ill undergoing de-gradation, we find that it is only 
here and there, along Il short length or round a ]Jro

monlo!,)-, that tho cliffs are at tho pnlI:ICnt timo snffering. 
Tho arl~llrouee of the surface and the vcgt:ltation IIhow 
thnt el~",ll('re years ha\"e elapsed IIi nee the waters 
w!llllie<! their base. 

Re ",ho motlt clO:;ely studies the action of tho Bell. on 
OUf shon"" will, I beliel'e, be most deeply impressed 
lI'ilh tho 111011'1(''''' ,,-ith which rocky COMU! are worn 
away. The ol1llcn-ations on thill head by Hugll Jl[iller, 
ami by Illat e.s:ccllcnt ob$errer iUr. Smith of Jordan 
llill, are mOltt imprt.'>IiIiI·e. With the mind thus im
pn._·d. let allY one e.s:amine beds of conglomerate 
many tboul<IUld feet in thicknCAA, whieh, though pro
oo.bly (onn('<1 at a quicker rate thnn mnny other de
l)(JIii,,", yet, from being formed of worn lind rounded 
I)('bhl~ ench of ",lIich bears the stamp of timc, aro 
good to show how slowly Ihe IIII1M h.as been 8CCunlU
latl·,l In the CoroiUera I estimal(~1 nne I)ile of con· 
glomerate at 1"11 thousaud fcct ill Ihieknc88. Let tho 
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oLscn-er remember Lyell 's IIf()fonlirl remark that the 
thickllC1!8 and extent of sedimentary formations are the 
result ami measure of the degrndation which tile earth's 
crust hM dl!Cwhero suffered_ And what all amount 
of dcgrndation is implied by the sedimentary dep06its 
of Illany countries I Profc8iIOr HalllMY 111\3 given me 
tho maximulU tliickness, ill most cnsC8 from adual 
mCll.qurcmellt., ill a few C8908 from estimate, of each 
fonnaHOIl in different parte of Great Britain j and t.h.is 
iillheresult:_ 

,-
r.t.muic.tral. (1IOt including 19ueoua beds) 67,1a-i 
~dary.trata_ 13,100 
'feni.rYltrata 2',2'40 

-mnking altogether 72,584 fed j thnt is, very nearly 
thirtecn and tlll"ec-quartel"8 British milea. Some of 
t lIe formations, whjch are represented in England hy 
tllin bods, arc thousands of foot ill th i('knC8!l on the Con
t incnt. Morcol"er, between each Bllcces&\"e fonnation, 
wo hll\-o, ill the opinjon of most geologists, enon llonsly 
long blank periods. So that the lofty pile of sedimcn_ 
tnry rocks in Britain, gi'"CS but an inadequate idea of 
the t ime whjcb hag elapBed during thei r accumulatioll j 
yet what time this mllilt ha,-c oollBumoo! Good ob-
8<!rvCI"8 have estimated that Bediment is depoiiited by the 
great .lli.."dissipl)i river at the rote of only (i()() fed in a 
hundred thousand years. 'fhis estimate hag no preten
liIion to strict exactness; yet, cmuidering o"er what wide 
SjXlCal ,'cry floe sediment is trnnsported by the currents 
of tho sen, the process of accumulntion ill nlly ono area 
must bo cxtrelllely slow_ 

But the amount of denudat ion which the strata ha,'e 
ill lI1any plaec8 suffered, illdepcndelltly of the rotc of 
I\('cllllluintion of the degraded matter, probably otTers 
thl' bc~t e\'idencc of the lallOie of time_ 1 remember 
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11I"'in~ been mudl struck with the c1'idf>llco of denuda
tion, wliell \'icwing volcanic islands, whieh han' been 
wom by til£' waH'S and 1)IU('d all round into perpendicular 
clint! (.f one or two thoU-'<8l\d feet in height; for the 
gentlo slope of the Ill.vn-streo.m8, duo to their fonnerly 
liquid ~tntt', showed at" glance JiOW fM tho hard, rocky 
t.()d~ had 0111'(\ extended into tho open ocellI!. ~nJe 
aam(l Roory is still more plainly told by faults,-tlull'o 
gn'at (,J1I('k" along which the strata ha\'o l>ccn UplW8\'ui 
011 on" ~j,le. or thrown down on tho other, to the 
hei~ht (Or d"ptll of thousands of fOE.'t; for since the cru~t 
(",.d" .. I. the !<UrfllC'e of the land llall be~:n 80 (,()1U1)lctd~' 
1·lam .. 1 (Iown lor tho action of the !<f>a, that no tmoo of 
tllt.'8e vMt du.i0('8tions is externally vj,,;ihic. 

The ('rawll fault, for ill~tnnC('. {,lCt~lIIh~ for ullward3 
of 30 miJ~ and along thi~ lillo thc ,'ertical disphlce
mellt of the strota hat! \'Dried froll GOO to 3000 fCd, 
Prof, HAIl\My hruJ lJUbLi~hed all llCeount of a downthrow 
in .\Ilglc"cn of 2300 feet; aud he illforms me that he 
fully believcs there is one in Merionethshiro of 12,000 
f.x,t; yd in these (,IlSCS there is Ilothing on tIle surfac(> 
10 show such prodigious mo,-ements; the 1)i1e of l'Ol'ks 
on the 0110 or other side haring been smoothly swept 
a .. -a~·, The ('OHsiderntion of tll~ fM'u! impre8i$C8 my 
mind almOllt ill tho same manlier as d()('S the ,-ow tn
doo\'uur to grapple with the idea of etenlity, 

I am tt'ml,t(><.i to ~,'e ono other eallC, the w('II-1.llo\\1I 
one of the d~'budati"n of the Weald. Though it muiOt 
be admith'd that tlle denudation of the Weald htu! lx'1;ti 

a m('f\' trifle, in comparuon \lith thnt wllich lUIS 
remon'tl ID/UlIICS of our 1l81fOOloio btmta, in parts ten 
tbt>wsand fl"('t in th.il'1.neAA, ft8 &howll in Prof, Ham'<iw's 
lIl&IIt(>rly ml"moir 011 thiB subj('('t: yet it is nn adm'ir
al,le ICIIMOIi to "and on tile int{'nnoointo hilly comltry 
ao~1 look on the one hand at tho North Dowlll!, alld 
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on tIlO oth('r hand at th(' Routh DowlUl; for, remem
bering that at no great distanco to tho west the 
llorthenl and 80uthem e&earpmenl$ moot and clO6e, one 
can Mfdy picture to oneself the great deme of rocks 
whi('h mu~t have co,·ered lip tho " 'cald within 80 

iimit('d a period as since tllO latter part of tho Chalk 
formation. 'rJIO distaace from the Ilorthcrn to tho 
80IIlherll Downs is about 22 milcs, and the thickness 
of the 8C'·crnl formatiolUl is on all average about noo 
foet, lUI I 11m informed by P rof. llfunsar. Bllt if, as 
8OIno geologist'! IIIlPpoee, a mllge of older rocks under
lioa the Weald, 011 the flanks of which tlle o,·erl);ng 
fl;'(iimenlary deposit'! might ha,·o f\CCUIDuinted in thin
ner mf\&;C8 than elsewhere, the abo,·o estimate wou1d 
be crront'OUlI; but this IIOIlrC6 of doubt probably would 
1I0t greatly alfect tho estunato ill! applied te the western 
cxtr..'mily of the district. If, thOll, we know the rate at 
which the Bea commonly woors away a lino of cliff of 
any giren height, we could mC$ure tho timo requisite 
to 111,,"0 denuded the Weald. 'rhiR, of course cannot 
be done; but wo may, in order to fonu IIOmo cnlde 
llotion on the 8Ubje<:t, assume that tho sea wOllld eat 
into clilf~ {lOO feet ill height at the mte of one inch 
in a CClltUry. This will at flrst appear much too small 
all nllolrance; but it is the same lIB if 11'0 were to 
assumo n cliff one yard in height to be eaten back 
along a whole line of coe.st at tile rate of ooe yard in 
nearly ovcry twenty-two yeaN. I doubt whether aoy 
rock, cven M 110ft M chalk, wonld yicld at this rate 
cxcel)ting 011 thc most exposed 00881.8; though 110 doubt 
the degradation of 8 lofty cliff would be more rapid 
from the breakage of the fallen frogmont&. On the 
other hand, J do not believe that Rny line of coost, ten 
or twenty miles ill length, Cl·cr suff(lrs degrndalioll at 
tho same time along its whole indented length; aud \\·e 
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mn~l ",member that almost all nmta contain harder 
laYl'rB (.r nodule!!, which from long resisting attrition 
fonn a breakwater at tJlO base. We may at least 
ronflttClitly belie"e that no rocky coost aoo feet in 
hl'ig:ht commonly yields at tho rotc of a foot per 
century; for this \\'"ould be the SAme ill amouut as a 
cliff One raNI in height retreating twelve yards in 
tll-rllly.two years; and no one, 1 think, who lias care
fully (01..;.·n-OO thl' ~Mpe of old fallen frflgment8 at the 
Lase (.r diff"" will admit allY Ill'ar approach to 5U('h 
rfll,id W\',lMllg: away. Hell('e, und('r ordinary circum. 
stances, I "hould iuf~r that for a dilf 500 feet ill height. 
a dellu,iAtion (.f one iIH'h per ('cntury for the whole 
ICII~it IIuuld be a 5Uffieient allowance. At this mte, 
011 th,.. ab,,n'c data, the denudation of tbe Weald must 
havf' n~j1lireo'l 301),662,400 years; or say Uuce llUndred 
million rears. But perhaps it would be safer to allow 
two or three inch('9 per century, alld thill would reduce 
the Iluml)('r of rears to one hundrod and fifty or one 
hundl'\.'fl million H!ars. 

Tlu,l Ii(·tion of fre>h water on the ~ntly inclined 
Wmid"1l di~lric:t, when upmiliCd, could harilly ha,'o 
locen ~'at, but it would 80mewbat reduce the abo,-e 
t'fItimut.,. 011 the oUler hand, during O(K:illations of 
len·l, lI'hich we know this area hM undergone, tIle sur· 
(liCe mil\" ha,-e ruted for million8 of W!al'l! tI8 land. ami 
thu. ha~·f' ('S"81'ed the action of tho &ea: "hen deepl~' 
euhn:u rJ.,'t't1 for perhaps equally 10llg periods. it would, 
lik{'wUM>. ita,·c l'!!Cape<! tho action of the coast·wavcs. 
& that it is not improbable thAt a longcr period llmD 
300 milliun yeanl lit18 elaIlSC(1 &inoo the latter Imrt of' 
thc~ondaryllE'riod. 

I have made thOlle few remarks lxocauliO it is highly 
irnllOrtant for us to gain some llotiVil, ilOwc,'er imper
fect, or the la(l8C of years.. During {'nch or tht:lllO years, 
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over tho whole world, tho lanfland the water hM been 
peopled by hosts of living forms. What an infinite 
llumUcr of generatiolls, which tho mind CIlllllet grll.SP, 
must hM'o llUC('ecded each otller in the long roll of 
years I Now turn to our richest grological museums, 
aud what a paltry du.ploy we behold! 

On the pom-nUf of our Pa/aontolQ[Jkal collrdi<nu.
That Ollr palreontological collectioIlll fire very imperfect, 
is ftllmittod by c\'ery one. Tho remark of that admir
ablo pallOOntologist, tllO loto Edword .Forbes, should not 
be forgotten, !lamely, tilot !lumben of our fossil species 
are known and nflmed from singlo and often broken 
specimen!!, or from fI. few specimens collected on somo 
0110 spot, Only a small l)()rtion of tho surface of the 
earth h88 been geologically C.1plored, (lnd no port with 
sufficient cafe, 88 the iml)()rtant disroreries made e"ery 
year in Enrope 11ro"e. No organi>lm wholly 90ft can be 
llreserl"oo. Shells and bones will docayoml disappear 
whf'n li'ft on tho bottom of the sea, where sediment is 
not llC{'ulIlulatiug. I belie,"e we are oontwllAlly taking 
a most erron('OlI!I view, when we tacitly adrnit to our
seh-cs that lK'<iiment is being deposited over nearly tho 
wholo bed of the sea, at a rate sufticieutly quiek to 
embed and 11f('8(!rn'l fossil remains. Throughout all 
enormously largo proportion of the ocean, tho bright 
blM tint of tho water bef!peaks its l)IIrity. '1'ho many 
casea on reconl of a fonuntion conformably co\-ered, 
after all euomlOUll interval of time, by another and 
later fonlliltioll, without the underlying bed lun'ing
suffered ill tho interval ony wear and tear, seem ex_ 
plicoblo only on the ,-lew of the bottom of the sen. not 
rarely lying for ages in an unaltered condition. 'f he 
remains which do become emboddod, ifin sond or graw:l, 
will when the beds are upra.ised genera.lly be di:;solnxl 
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h~' th(\ percolation of milHmter. lsullpect that hut few 
of the wry Dlany animals which live on the beach 
~·tI"cel\ J'igh and low watennark are preserved. For 
instancf', the 8O\'cmlspeciee of tho Cllthfunalimc (8 sub
family of seAAile cirripedes) coot tJle I'Q('ks all over tho 
world in infiuite Ilumbel'll: they are all strictly littoral, 
\lith the CX<.'CIJtion of Il. single J\Tc<iitcrmneIHl species, 
which inhnbits deep water and has been fOlll\(l fossil in 
~i('ily, whcrea!llIot one otller spcci('6 Iw hitherto been 
foullIi in any tertiar)' fonnation: yt't it is now ).'"UolI'n 
that the ~enus Chlhamalus existed during the chalk 
p·riOiI. '1'1(' molJllllCau geniI! Chiton orrt'1'8 a partially 
anal,lJ.,>nWI ra..e. 

W ilh f('~11I'ct. to the teM'Cf<trial productiona which 
linm during the Sroludary and l}allro7.Oi<' periods, it is 
!oU1~'rfluOUll to stnle that our evidence from f088iI 
rema in~ is fragmentary in all extremo degree. For 
in~tnn('e, not a laud shell is known belonging to 
f'itiu-r of these vast periods, wi th the exception of 0110 
IIJ)C('k'd dii'OO\'erod by Sir C. Lyell and ))r. Daw80n in 
th.· carOOnifl·rom stmta of North America. of which 
IIh,'1I Ij(>\'ernl speeimeIUJ have 1I0W been collected. In 
regard to mammifcrons remains, a sinftlo glanoo at the 
hiJ!torical table publ.i.!hcd in the Supplement to LyeU'1 
lIanual, will bring hOllle tile tmth, how ac<!idcnlal and 
I'$re is ti!('ir prt'l<cn'ation, far hl:tter than I)(I~ of detail. 
Xor ill tll(~ir mrity ~Urprisillg, when 11'8 remember how 
large a J,ropo:,rii(ln of the boues or tt.'rtinry m(lmmals 
havo bt~n dillCO\'cred either in ral'('8 (lr in lacustrino 
li!'I)()o,il~ i aud that DOt a cave or tnle lncltstrillO bed is 
kllown lIelonging to the ago of our scoondary or palreo
zoic fonnation& 

But the ilDllCrfection in the geological rreord mainly 
I'l'lruitil from auother and more important canso than auy 
of the fot'('going; namely, from tile seveml fonnations 
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beiug sepe.rated from MCh other by wide int£'f"'!6h of 
time. Whell we 800 the fonllatiolUl tahuilltC(1 in ""riUell 
works, or when wc follow them in nnture, it is 
dilllClllt to a,'oid bclieyiug that they lifO eloacly con
SClCutiy6. But we know, for installe!', from Sir R. 
!r urchiilOD'S great work on Hussia, what wide gaps 
there nrc in that country beb'een tho 8tIperimposOO 
formations; 110 it is in Korth America, ami ill many 
other parts of tho world. The most skiIrul goologist, if 
hill attention lind ~n exclusiwl.ly confined to these 
largo territoriC8, wOllltlIlC\'cr hnyo suspC<'tcd tllat during 
tho periods which were blank and barren in his own 
country, great pilC8 of flC(iiment, chnrg<!d with new and 
peculiar fOnni of life, hod elsewhere been accumu· 
laled. And if ill each IICparate territory, hanlly any 
idea ean be formed of the length of timo which bas 
elapsed between the cousecutiye formations, we may illfer 
that tlus could nowhere be ascertained. 'fhe frequent 
and great changes ill the mineralogieul composition of 
OOlllleCutiyO formations, generally implying great changes 
ill the geography of the surrounding lands, whence the 
flC(limeut ha.s been deril'l'tl. accords with the belief of 
1"a.s1 iuten'als of timo l!a"UJg elapsed betwC(!n each 
fonnaliou. 

But we call, I think, 800 why tho goological fonna· 
tiOllS of eacll region are alm08t invariably inter· 
mittent j that is, ha,'O 1I0t followoo each other in close 
sequence. Scarcely auy fact struck me more when 
Clu'Illlining many hundred DulCli of tho South American 
00IlIl18, which have been upraised ee,'eml hundred feet 
within the recent period, than the absence of ally recent 
dCJlosits sufficiently extcnsiyo to la.st for 0,'1'11 a short 
geological period. Along tilO wholo west 0068t, which 
is inhabited by a peculiar marillo fauna, tertiary beds 
afO 110 poorly doveloped, that no record of severnl suc-
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('("OO:i,·e And l)C(>uliar marine faunas will probably hi> 
prc ... ·n·ed to A di4aDt age, A little refill('tion will ex· 
plain why along the rising COOlJt of the w6flto:!rn I!ide of 
oollth .\mcrica, no extensive fonnationll with recent or 
tkrtinry remainll can anywhere be (ound, though the 
supply of sediment must for ages Illwe boon great, from 
tho ('normOUB degradation of the oonst.rocks and from 
IlllHldy streams entering the sea. 'f ho eXplnllll.tioll, 110 

dUlIbt, ill, that the littoral alllI sub-littoral deposilA are 
ooutillUlllly worn away, as Il0011 as thoy are brought np 
by the ~Iow and g-radual ruing of lhe land wilhiu the 
grillfliligartionoftlll'CIOII:t-t-wan"" 

WI' may, J think, !!&lely conclnde lilllt I'Ie(liment mu..ort 
be ...... umDlat.>d in extremelv thwk. !1Olid, or extensive 
m&8lll'll, in onl('r to \1titllSta;ld the inCf'AAaot action of 
tb\· wa\'~ \1tIWll first upraiSl.'d and during flUbscquent 
OlIt·illlltious of Icvt'l. Such tllick and exten~ive UCCUOlil . 
IlitillllS of 8(l(liment may be formed ill two ways j either, 
in I'nofound d('pths of the sea, ill which case, judging 
from tho fCII('nn:hOf! of E. Forbes, wo llIay oonclude that 
the bottom "'ill be inhabited by extremely few allimnls, 
and th(' 108IlII W}I('U upraised will give a lII08t imperfect 
11.l('Onl of tho fonus of life wlli('h tllen ex..isted; or, sedi. 
lUt"llt may be ACt'lllDlllated to any thi('kne88 and extellt 
o\er II. ,hallow bottom, if it oontinlle slowly to subside. 
III thi$ latter ca.,;c, as long as the rato of flUbsidellee 
and I<lIpply of eedim('nt nearly bnlanee cach other, 
tht' l!\."\ will n'main shallow and fn\'ollrnblo for life, and 
tliliN a fOllHilifcI"01I8 formntion tlli\·k NIOUgh, when lip
raik·d, to h.'tIist any allloullt of degrndntioll, liay 00 
fornlt>d. 

1 alll ooll,"inC€d that nll Ollr allciNlt fonnntions, 
whit'll are rich ill fOiiiiil;., hQ"e thus Wll fonued 
during Buhilid"nl'e. Since publiihillg my views on 
tbi. 811bjcct. in 1&15, I have watched tho 1)r0gre56 of 
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G<'O\ogy, al1(1 have been surpriaed to note how author 
after amhor, in treating of thill or that great formation, 
JIf18 (:orne to the conclusion that it wall ~·umulated 
during suOOdcnce. T may add, that tho only ancient 
tcrtiary formation on the west COOBt of Routh America, 
which hf18 be<!n bulky enough to I'('~i~t &nch degra(\atioll 
fill it has as ytt suffered, but whirh will hardly last to a 
dilltnnt geological age, was certainly deposited during a 
downward OIICillatioll of len·l, and thull gained consi
dcrnblothiclrneee. 

AU geological facta tell IlB plainly that <'6.dl area 
has undergone numerous slow oecillatiOIlB of levd, and 
app&rently these OBCiIlatiollil ha\'O affected wide spaces. 
Consequcntly formations rieh in fOti:lil, and sufficiently 
thick and c1t("nsivc to resist subsequent degradation. 
may have been formed over wide spaces during periods 
of slibeidenct', bnt oilly where tho supply of sediment 
was sutliciont to keep tho sea. slJll.llow all(1 to embed and 
pr08C l'"\"o tho remains before thoy had timo to docay. 
On tho other hand, as long as tho bed of tllo sea re
maine<1 statiolUlry, thick deposits could not luu'o been 
ACCumulated ill tho shallow parte., wili('h are the most 
fa"ou",1>lo to lire. Still less ('Q\lld this have happened 
duriug tho a\tertlilte periods of elovation j or, to speak 
more accurntcly, the bedll whidl were then accumulated 
will ha,'e been destroyed by being np",ised and brought 
within the lilliita of the coo.sj,.fl("(ion, 

ThllJl tho geological rooord will fllmoet necessnrily be 
rendored intermittent.. I feel much confidence in the 
truth of thCllO views, for they are ill strict acoordance 
with tIle gcneral principles ill('ul('ated by Sir C. Lyell; 
aud R Forbes Bubscqllently but independently arrived 
atasimilareonciusioD. 

One remark ill here worth a paSliing notice. During 
periods of ele,'atioll the area of the laud and of the 
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atljoining shooJ lxuis of the sea lI'iII be incn>ased, and 
ntll' btQtions will onen be formed j-flll circumstnn<.'e8 
mn"t fnyoumVle, lIS IJrtwiollsly ell:lJlninoo, for the form
alillll of lIew nlrieties Rnd sp«·ies j hut during such 
pcri.)(1s tlltre will generally be R blank in the gcologieal 
f('('Ord, On the otller 118nd, during subsidence, the 
inhnbitt>d, area and number of inhabitnnt.8 will decrease 
(ex('l.'J,ting the productions on the shores ofa ('{)ntinellt 
1I1wn fiNt urok('n up into an nrehipelago), aud COll.se
(Iut'ntiy during ~ub:;idenoo. though ther<l will be much 
cxlilll'li"o, fell'er lIew ,'aridics or SllOCi<"8 will be formed j 

an.l it it! during the;e very IK'riods of sub:lidence, that 
(.Jur J:fl.at d.·positB rich in fo::;.<i\.s hn"c been accumulated, 
Xllture ma~' IllmOoit be said to havo gunrded n",ouinst 
tim frequent dillCo,'ery of her transitional or linking 
f"rtruI, 

From thr forcgoillg considerations it cnnnot be doubted 
that the g('()logical record, viowed 118 II. whole, is ex .. 
tn.'ludy imperfect; but if we confino our attention to 
anyone formation, it ooeowcs more difficult to nuder_ 
Ilfmd, II hy we do not therein find c1011(,ly graduated 
mril'lit'$ between the allied speci~ which Jj"ed at ita 
t'Ulnmt'nCt'Ill('llt lind lit it.8 close. Some C88e8 are on 
llc"C ... rd of the IilIme BJlecif'>! JlmlCllling dibtinct \'II,ricties 
in th., Upper and lower parI.i! or the HIlme (onllation, but. 
as Ilu'y are rtU't', they may be here 1l&S8Cd o,'er. Al
though earh fonnation has indil!putably required a 
"BI;tllulDb<:rorye~(orit.8depoilition, ! cansce8e,'eral 
retl>IQn~ why eadl should not includo a graduated seriel! 
of links l.octll'l't'n tho species whit'll then lin~l; but! Clln 
by no menul! pretcnd to BS:;igll duo IJrvportiollll1 weight 
to tilt· following considerations. 

Alth"ugh each forma tion may mark a "cry long lapse 
of y .. lIt$, ('At'h perha[l!l is short oompared lI'ilh the JX'riod 
rt'<lui3ite to ehtlnge one spt'Cies into Illiother, I am 
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aware tllllt t\\"o pelreontologists, whoee OpinioWl are 
worthy of much defereuce, uamely .llronn alld Wood
",ard, luwo ooneiuded that the a'-ernge duration of each 
formation is twice or thrice fI8 long fI8 the In-crnge 
duration of spccific forms. But iWluperable difih:ulties, 
us it seema to me, IJrevcnt us coming to uny just con
clw;ioll on this head. When we sec a species first ap
l)(Jftring ill tile middle of any fonnation, it would be rash 
in tJIO extreme to iufer tlmt it. had not elSCII'here pre
,-iouillyexisted. So again whell we find a spocies di:ltlp
lleuring before the uppennost layeril have OOen deposited, 
it. would be equally msh to suppose tlmt it tben became 
'IIhollyextinct. We forget howslllall the IU'(!a of En
rope is COUlpRred with the rest of the world; 1I0r hlwe 
the &e,<eral stages of the .same formation throughout 
Europe OOen correlated with IlCnoct accuracy. 

With marine animals of all kinds, we Illay safely 
infer a lurge amount of migrntion during climatal 
uml other chtmb>'e8; and when we sec a species fU'8t 
Itjll16aring in any formation, the }lrobability is that it 
only Olen first immigrated into that Ill'OfL 1t is well 
knOll II, for instAnce, that BCyeral Spec.iC8 appeared IIOme
"hat oorli(!l' in !.he Jls.lwo:wio beds of North America 
thau ill thoee of Europe; time IIIn-ing a jljlaJ'Cntly been 
required for their migration from the American to the 
ElU'Ope6.n IICtW. In exa,nining the latest dep08itl of 
lllrioUll quarteril of the world, it had 6,·erywhere been 
notc<l, that IIOme fow still existing species are commOn 
in the delXl6it, but h6.YO beoome extinct in the illllUedi. 
IItdy surrounding sea; or, eon\,crilCly, thllt some ate 
now abundant in the ncighoourillg 800, hut. aro Tllre or 
aUscllt ill this particular dej)()8it. 1t is an 'excellent 
1C88011 to reflect 011 the ascertained Ilmollntofmib"l'8.tioll 
of the inhabitllnts of Europe during the Glacial period, 
which fGrIllS ouly a part of olle whole geologica11lCriod: 
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lIud likl!wise to reHect on the b"reat changeR of le'fel, 
on the inonlinately great change of climate, on the 
Ilrodi~.jflus la}:l8o of time, all included \\ithin this same 
glll.<·ini period. Yet it may be doubted whether in any 
(JllII.rter of Ole world, scdimeutnry depogits, il1cludino 
!()flIil rem(lilll, lll~\'e gone 011 accumuliltillg within the 
1!<\llle area during tbe whole of this period. It is not, 
rur in.~tllll("C, IlI'Oooble that sediment WIIB deposited dur
ing tho \\11010 of the glacial period n('tlr the month of 
tim 'l~iJll'i, within that limit of depth at which ma
rino animals can tlollri>!h; for we 1.110'01' what ,'IlSt ~ 
~'"'I,"i.·al dlUnb'til occurred in other parts of America 
during this 1!1)ftCe of time. When such becb as were 
de))O..OIiwl in I>hallow water near tho mouth of tho 1\liS-
8L.iI'I,i during BOme Illut of the glacial period shallllll'fe 
"--'t n upraised, organic remains will probably first appear 
an.1 disuwear at different Ic,'els, owing to tho migmtion 
of I!Ilwdcs and to geographical changes. And in tllo 
ditlt.ullt future, a geologist. examining these bOOs, might 
00 h'llIl'ted to conclude tllat the average duration of life 
of tho cmoodued fossila had been IC!III tlilln tllat of the 
glncillilM:riod, instead of IIIH'ing boon really far greater, 
that i~ c.xtcnding from before UIO g lflCial epocll to tho 
pn.....,ut dtly. 

In oN..,r to get a perfect gradation between two forms 
ill Ole "1'III.·r and lower pam or tho III1me ronnation, the 
d"llOI>it mu .. t h .. ,'e golle on accumulating for a 'fery long 
pt'riod, in onlcr to M,-e given sunLeient time for the 
alow 1'1'OCCIoI of variatiou; henoo tho deposit wiU gell€
rally 118'-0 to be a ,'cry thick ono; and thc sJIOCics un
dergoing mOOiHl.'atioll "ill hare had to H,'o Oil the same 
an. .. throughout this whole time, But we hayo sccn 
that a thick fOMilifcl'QUlI formation CCln only be aocumu
lakod during a period of subeidenl'o; aud to keep the 
depth ai'llrorimately the same, which is nCOCBSary in 



order to enable tIle same species to live on the same 
SllRCe. the ~upply of sediment lliUllt ncarly have counter
balanocd the amount of subtiidcncc. But this same 
mowlIuent of subJii(\enco will often tcnd to sink the 
area wh(,lloo tho sediment is derin><I. and tim! diminish 
the supply whilst tile dOl\"ll.wnrd mo,'cmeot continues. 
in fact, this nearly exact balancing betwccn Iii!' supply 
of sediment and the amollnt of sub8idenoo is probably 
a raI'C contingency; (or it has been obsen 'ed by 1Il0ro 
than one palooontologist, tbat very thick deposita are 
usually barrcn o( ofb>anie remains, eJ:ccpt near their 
upper or lower limita. 

It would BOOm tllat each separate formation, like the 
wholo ]lile of formations in any (''OllIltry, has b'Cllcmlly 
been intermittent in ita aocumulation. When we see. 
M is 80 oikn the case, a formation compoeed of heds 
of different mineralogical composition, we mil)' reason
ably susl)OCt that tIle proccss o( deposition lill/! been 
much interrupted, lUI a change in the currenta of tho 
8ea and II. supply of sediment of a different nature will 
generally h/we been due to geographieal chauges re
quiring much time. Nor will the c10eest inspection or 
a formation give any idea or the timo which ita depo
sition hM consumed. .Unny iustnnccs could be gh'cn or 
beds only a few rcct in thicknCl!8, rellrc:8Cnting forma
tiOIlll, elsewhere thou.r~andil or fcct ill thicknCi!8, and 
which mll8t ha,·o required an enormollS period for their 
accumulatioll; yet no one ignorant of this ftlCt would 
have 1U8peeted the VfUlt laJl6C or tilllo repre!ented by 
the thinner rormation. ) [auy eases could be given or 
the lower beds or a fonnatiOIl II/wing been tLllraiscd, 
denuded, submerged, Ilud then ro-e(wercd by tho IIllllCr 
beda of tho SIImo fonnation,-faclll, allOwing what wide, 
yet easily o"crlooked, intcrvals havo oceum!d ill its accu
mulation, In other eases we have the lliainest c\'idenoo 
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in great fOll.'>il.ised tree!, ~till nalldillg upright as tli<!y 
grell-, of lllallY long intenals of time and chnn.,,<>es uf 
l!:lcl during the 1)I'occs!l of dcposition, which wonld 
n,'ver elen h",'e i.Jc.cn suspoowd, had not the treel! 
challced to hall) l>eell prescn'ed: tllll8 Messrs. Lyell 
and l)aw/KIII found carboniferouil ~Iij 1400 feet thick. 
ill Xo\a Srotia, with ancicnt root.Lcnriug strota, one. 
awn! tho other, at 110 le>!.i than si:.:tY.(Iight different 
lcn:l& Ilcn~, when the samo ilpecies occur at Ole 
bottom, Inid,llc, and top of a formation, the !lrobability 
ia that lh,·y run"e not lived on the same spot dnring the 
wl. .. l" '" riot! or depo.Jtioo, bllt ha,"c di.onppcared aud 
~I'I0("8n..~~ I',·rhapet many timCll, during the 8B.me goo. 
i,IJ.,..j,·ul I" ri"J. So that if such bpccict wef'O to twdergo 
a l'<Iu.-i,lerublu amouut of modification during nny 0110 
b"t'(!lv .. -i'·al period, a section woul(1 not probably include 
!ill tho linll intermediato gradations which must on my 
tb"Qry lun'o existed betWOOIl th<:ln, but abrupt, thougll 
1»l'rh,,!'iI ,"cry slight, changes of fonn, 

It ill all-important to rcmcmllCr Olat llatllralis{.;j bave 
110 ~'()I{lcn rulo I"y which to di~tiugui8h species and HI.
ri.·tiCII; tlilly b"nmt IIOme littlo ntriahility to each 8pe~::i€6, 
\Jut \lil('n th~y meet with a 80100\lhat grenter amount 
()f diffcl'Clll"O between any two fonn!, they rank both as 
1I1lCl."j.·,., Unll':01 they am euablcd to conned them ~ 
~·tl\l"r by c1011t.l intennediate gradations. Alld this from 
thu 1"t:lW.Illll jli.A n,'.,.igned lI'e call I;Cldom hope to effect 
ill anyone g\.'ological sc-ctioll. SUl'llOIIiug Baud C to 
he tllO fJpcck.., aod a thinl, A, to be found in all 
lIuderl),ing bt~l; eH!ll if A wero strictly inte rmediato 
l.oelll·Cl.n 13 and C, it would similly be ranked Ilil a third 
and d1,tillct species. unle&$ at the salllO timo it could be 
OlOtlt c1o.cly ronnccted with either 0110 or both fOnnll by 
iutermediate yarietil!!!- Nor IIhould it be fOrgotteD, 88 
Wure cxl,laillcd, that .1 might be the actual progenitor 
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of Band C, aud yet might not at all lleee881U'ily be 
strictly intermediate betweeu them ill all points of struc
ture. f'o that \\'e might obtain the paI'Cnt-species and 
ita scvernl modified desecndanta from the low~r aud 
upper beds of a fonnation, and unleM we obtained 
nUIllCrQUi! traUi!itional gradations, we should not recog
nise their relationsllip, and should consequently be com· 
pelled to rank thcm all as distinct species. 

It is notoriol18 on wbat eJ:OOEI6ively slight differences 
DlRny pahoolltologi.stg ha\'e founded their speciee; and 
they do tills tho more l'Cadily if tho specimoIUI come 
from different sub-titages of the saine fonnatiou. Some 
e:lperienced conchologista. are now sinking many of the 
very fine species of D'Orbigny and othel'il into the mnk 
of \'nriClics; aud on this view we do find t110 kind of 
cvidence of change which on my thoory we ought to 
fiud. MoreovCl', if we look to mther wider intervals, 
namely, to digtinct hut consecutil'e 8tages of tho same 
great formatioll, we find that tho embedded fossils, 
though almost uni\'el1!ally mnked lUI gpcc.ifieally dif_ 
ferent, yet are far more closely allied to each other than 
are the speciOl found in more widely IJCpamtcd fonna
tioll8; but to this subject I shall havo to rotun! in the 
followingehapter. 

Olle other consideration is worth notice: with animala 
and plants that can ]lropagat.e rftllidly and are 110t 
highly locomotive, thero is reason to suspect, fI8 wo 
have formerly BOOn, that their variCtiCfl are generally at 
first local; and that suell local variotiee do not. spread 
widely and sUJlJllant tJlCir parent-fonllll until thoy have 
been modified ami perfected in f!Omo considernulo de
gree. According to this "iew, the dul.lloo of discovering 
in a fOrtllIltion ill any ono country aU the early 8t~ 
of transition between auy two forms, is small, for tho 
auCCCilSivo cLo.ugos ure 8uPl)Oscd to hul'e becn locnl or 
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confined to 80me ono spot. Most morino animals ha\'o 
a wide range j and wo l\two soon that with plnnts it is 
th~ \\llieh have tho widcst range, that oftcncet llreeent 
\'Iuietii.'tl j 80 tllat with shelb and other manlle animals, 
it is probably thOllC which have had tbo widest range, 
far (·xeeeding tho limit.!! of tho kno .... "ll goological forma
tions of Europe, which have oftenest giveu rille, first 
to 10l.'lli ,'aneti(>8 aud ultimately to ncw species j and 
this a"n-ain would greatly iOll8Cn tho chance of Ollr being 
able to trace the stages of transition ill any oue g~ 
logiral fonnation, 

It Bhoul(l not be forgotten, that at tbe preaent day, 
..nth penl'ct BIJeCimens for examination, two fonne can 
seldom be counected by intennediate varieties and thus 
pron>d to be the same IIpccios, until mnny specimens 
have loet.on collected from many pl8CC6; and in the case 
of fl-il species thiB could rarely be effected by palm
oDtologi><ta. We shall, perhaps, best perceive the im
probability of our being enabled to conncct species by 
UUW('rous, fine, intermediate, fossil links, by asking our
Il('he~ whMher, for instance, gcologists at BOrne future 
period will be able to provo, that our different broods or 
cattle, sheep, hol'llC8, and dogs have dl'JlCellded from a 
single 8tO<'k or from several nborigillal stocks j or, again, 
~'h(!th(!r certain aea-!\helb inhabiting tJle shoree of North 
Aml'riea, which are rallkEXl by SOlllO conchologiste 8lI 
dwinct species from Uu~ir European representatives, 
and by other oonchologUst.a as only mrieties, are rca.lly 
varil"tiL'!I or arc, as it is called, specifically distinct. This 
could be effoJctcd only by the futllro goologiBt disco\'er
ing in a fossil state numerous intc.rmediate grndations j 
and weh SUCCOl8 soeDlS to me improbable in ilio highest 

d""""o 
Ul'Ological I'C!!C8J'CII, tllongh it has added numerous 

SpcciL'!I to emting and utinct gonem, and haa made the 
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intervale bet ...... een !lOme few grollJlII lee!! wide than they 
other ...... i,;6 would haw been, yet haa dono ~Iy any
thing in breaking down tho dbtillction hctW{'('D species, 
by ('()nlleetin~ them together by llumero~ fine, inter
modiate varieties j and thiiil not having been effected, 
is Ilrooobly the gnm:8t and most obviouB of all tho 
many objeetions which Illay be u~1 aguinst my ,'iews. 
lienee it ...... ill he WOrill whilo to BUill Up the foreguing 
remarks, uudor (ill imagiutlry ilJu~trnlion. Tllo ~[alay 
Archipelngo is of about the ai7.o of Europe from the 
North Cape to the A[editerrnuean, and from Britain to 
HU!Ii!ia; and therefore equals all the geological fonna
tions which Ila,'e beell examined with any OCOUl'I'Cy, 

excellting thOlie of the United Slates of America, I fully 
agree with 1lr. Godwin-Austen, that tho Ilreseut con
dition of tho Malay Archipelago, with ita numerous largo 
islands separated by wide and ii1hallow seas. ]lrobnhly re
presents tho former state of Europe, whilst most of our 
fonuatioHs were acculllulating. Tho Maluy Arch-ipelago 
is ono of tho richest regions of the whole world in organic 
beiub"ll; yet if all tho species wore to he collected which 
have o,'er Ij,'ed there, how imperfectly would thoy repre
sent tho IlIltural history of the world! 

But we iI,,,,c e,'ery reason to hclic\'e th.at the terre&
trial IlfO(luctioll8 of the archipelagu \\'ould be Ilre8Cn'ed 
in an eJtcessivc1y imperfect manner in the formations 
which wo suppoee to be there accumulating, I suspect 
that not many of the strictly littoral aniwals. or of thO>(l 
which lived 011 Ilaked submarino rocks, would be em
beddcd; and those embedded in grovel or saud, wonld 
not enduro to a distant epooh, Wherever sodiment did 
1I0t o.ccuUlu]nto 011 the bed of the sea, or whero it did not 
accumulate at a Bufficient rate to protect organic bodies 
from decay, no remains could be Pre8Crved. 

1 belie,·o that fossiliferous formations could be formed 

mole ...n.)f Cha. 5 Dar ... -. Dnlirwt 
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in tilll archipelago, of thicknC88 lIuffici(:nt to last to an 
1lf,"C as distallt in futurity as tlle secondary formations lie 
in the past, only during periods or subsidence. 'l1lC>16 
p(·riods of subsidence would be 8eINlmtC!<i from ench otller 
byenunnous iuten-als, during which the area would La 
('itllcr 8tntiouary or rising; whilst ri~ing, eneh f08l!iliferous 
fonnniion would be destroyed, nhn06t as 800n as IlCCIl

mulah'<i, by the incessant eoo.st-nction, as we now see on 
thl' 8hort"l of South America. During the j)(lriod8 of sub
,id"nf'e tllI're .... ould l)roooLly La much extinction of 
lift'; during OIC periods of elc\-alion, there would be 
lllu~'11 \-ariativll, but the geological record would then be 
leatllJN:rft. ... ·t. 

h may La doubted whether the duration of auy one 
great £*riod of subsidence o\-cr the whole or part of the 
archipdab"ll, together with n oontcmpomnoous accumu
lation of !!(....wment, would t.t:tUd tIle a\'cmb'C duration 
of the 8I\me ~pccific fonns; and thCllO contingencies are 
indi~l)Cnsliblo for the llre>en'ation of 1111 tho tmnsitionaJ 
gmdiltiollll between any two or more species. If SUt-h 
gra(lalionH Wl'l'e not fully IlrCllCn-oo, tmnsilional \'arieties 
would merely appear 8Jl so lUany distinct species. It is, 
alilOo probablo that each grent period of subsidenro would 
be intUFUJlted by 08CiUatiolls of level, and that slight 
c1imatal changel would intcITeno during such lengtllY 
periods; and in these casetI the inhabitantg of the arcbi
p<.>lago would llaye to migrate, and no c1OS('ly consecutive 
rerord of thcir modifications could be I)rescrvoo ill ally 
0110 formation. 

\' cry many of the marine inll8bitnnts of tho arellipo
lago now ronge thoUHands of mil('8 beyond itg confines; 
and analogy leads me to believe tllUt it would be chiefly 
theeo far-ranging species which would ofteuest produce 
n('w \"arieties; Imd tho \"arictics would at first gene
rally be local or confined. to one ll\ace, but if posses:;cd 
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of any decided oonmtllge, or when further modifiod nnd 
impro,"oo, thoy would slowly sprea.d and sUllplnnt their 
IJftrent.fonn8. 'Yhen such Vlnieties returned to their 
ancient hOlllos, as they would differ from their former 
state, in a nearly uuiform, though pcrhaps extremely 
slight degree, they would, according to tile principles 
followed by mauy poJlOOntologist8, be ranked Mnow aud 
distinct species. 

If tlien, thore be some degree of truth in tlleHO 
rtlUlurks, we have no right to expect to find in our 
goological forruatioll8, an infinite number of tllOIC fiDO 

trnllllitioruU forms, which on my theory assuredly Ila\'C 
connected all the pflSt and Jlr<scnt species of the !lll.mc 
group into 0110 long alld branching chain of life. Wo 
ought only to look for a fow links, SOUlO more clOllCly, 
801110 more distautly relnted to each other j an() tllose 
links, let tl)CJIl be o\'er so cloae, if fouud in different 
stages of tIle same fonnatiou, would, by most palooonto
logisl.8, be r(\ukcd EI8 distinct BI)CCics. nut I do uot pre
tend th(\t I Ihould ever han) IlUSpected how poor a 
record of the mut(\tiorus of life, the best preeer;ed 
goological 8(lCtion Jlr<scnted, lind not tho difliellity of 
Ollr not disc(wering inllumerable lrnllsitional links be
twoen the species wruela apJIOOred at the (lOlUmelll!ement 
ali(I close of each fonns,tiou, J)I'esaed 80 hartUy on my 
thoory. 

Oft tM. Mdden appeara~ of whok group' of AUitd 
Sptei.e~.-'l'ho abrullt manuer in which wholo groups of 
spocies II\lddcnly appear in certain fortrultions, 1188 beell 
urgOO by severa! palooontologist8--for instance. by 
Agassiz, Pictel, and by none more forcibly thall by 
ProfOll8Or Sedgwick-M a fatal objection to 010 belief 
in the transmutation of species. U numeroWl Rpooice., 
belonging to tho same gent:!r8. or families, ruwo really 
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started into life all at once, the fact would be fatal to 
the thoory of de!ICent with slow modification through 
lIatuml sclection, l·'or tlle doveloJ)meut of II. group 
vf forms, all of which have descended from &OllIe one 
III'ogcuitor, must have been an e:ttrcmely slow ))to

ce.; and the progcnitol1l mu.st havo lived long ages 
before their modified d ... 'llCendants. Bnt we continually 
on'r-rate the )M:!rfection of the geological record. and 
f&L.ply infer, beeau80 oertain genera or families have 
uot beeu fouud beneath a certain stage, Ulat they did 
not eIilIt before that stage. Wo ooutinually forget 
110. large the world is, compared wiul tho aroo over 
.hieh our geological fonnation.s have be<:u carefully 
eumineJ; we fo~t that groupll of species may else
wbuo ha,'e long f'ri3ted and hayO 1I10\\Iy multiplied 
bo>foro they inn&ded Ule ancient arohipclagooa of Eurol>e 
and of the 'Cuited Stlltes. We do not Dl\lke duo allow_ 
an('(l for the enormoUll intervals of time, which have 
probably elapsed between OUl' consecutive formatioll8,
longer JM:!rhaJl8 ill mOilt CII!IeiI than tllo time required 
for the accumulation of each fomlation. Thcao intervals 
will h",'e gifCIl tilno for tllO multiplication of species 
from BOrne ODe or !lOme few pnrent-forul8; and in the 
succeeding fun.uatiou such species will a)IIJear 88 if sud
denly created. 

1 may here recall II remark formerly made, llIunely 
that it might require a long succearion of ages to adapt 
an organiam to lOme I\Ow aud peculilll' line of life, for 
illitanoo to Oy Ul1'Ouli\'h tile air; but that wheu tills had 
heen effected, and a fow species had tllUI noquirod a 
great ad\'8ntago o\'er ot.ber organhmll, a oomparatively 
short time would be nooeesary to llroduce mauy di
vergent forms, which would be able to spread rapidly 
and widely tll1'Oughout tlw world, 

1 will now b-il'e II. fow examples to illust.raw the80 
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remarks, nnd to show how linble we are to error in 
lIupposing dlat. whole groupe of species hlll'e suddenly 
been proddecd, I may re<'all tho well,known fact. that 
in gool~lgil'al troot1;es, publi.oohed not lIIallY years ago. 
tho great dtu;i'l of luullllnaL> WIli:! nlwaye 6llOkcll of as 
luwing nbruptly collie in at the commcnC(:lIIent of the 
tertinry s<lries. And now one of the riciW8t known aceu
mulatiou.ll of fossil mamlllals, for ite thieknCllS, belongs 
to the middle of the serondary geries; and one true 
mammal hna ~n discovered in tho nOli' r(!(1 sandstone 
at nenrly the COllllllcncelllCllt of this great 8(:rics. Cln"ier 
ul!Cd to urge that no monkey occurred ill any tertiary 
stmtum; but now utinct IlpeciCil ha"e Lccn disoo"ered 
in India., South America, and in £ufOl:Io e ,"cn as far back 
as tho I.lQCCne stage, Had it not. Ix.<en for the rom f1t'Ci

dent of the Il retlCn'ation of fOOGleJlII in the uew red 
sandstono of the United Stntee, "ha woul\1 htwe ,'en
turod to suppose thut, besidcs reptilCII, 110 less tbau at 
lcullt thirty kinds of bird./l, SOllie of giguntic sil.c, existed 
during thnt period? Kot a frogment. of OOlle lIas been 
diI:iCOI'ert.>d in these beds. XotwidlSl.tluding that the 
number of joinu shown in the f080lil impretl.;ions COl'l'C

Sl)()nd with the uUlnber in the 8(weml toes of liI'ing 
binL!' feet, IJOmo lluthOrs doubt whetlier lho animals 
whieh left. tho impressiollll were really birds. I,;ntil 
quite n'!e<!otly thCi!C authors might hll\,o maintaioed, 
and some li8.\'o maintained, that tile wllOle class of birds 
came suddenly into existcnce during nn early tertiary 
period; but now we know, on the authority of ProfesilOr 
Owcn (as lORy be seen in Lyell's' l\falLlIlIl'), that a bird 
certainly lived during tile deposition of the ulll)('r green
Mud, 

I may gil'o another ilLStanee, which from haying passed 
under my own eyes has much struck me, In a memoir 
on i'O&iI SessileCirripedCll, I ha"e stated thai, from tile 
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Ilumber of existing and extinct tertiary species; from 
til" extraordinary abnndanoo of the indil' iduals of many 
sJ)('('i~ all Ol'er the world, from the Arctic regiolllJ to 
010 equator, inhabiting "ariOU8 zones of dcpths from 
tho ullJ)(!r tidal limits to 50 fathoills; from the JH!rfect 
IllIUIlH.'r ill 1lilieIL specimcns are prelK'rved in tho oldest 
tl.'rtiary bt.'(is; from the ease \lith which even II. fnlg
m('nt of a "ah'(\ can be reeogniJ:ic<I; from all theso cir
('uUllltanr'('!l,l inferred tbat had liC>:I.."'ilo cirripedea existed 
durin~ tb~ II{'("()ll(iary pcriodi, thoy would ~rtainly 00'·0 
beo'n pft'80·n·oo and disoon·red; ami I\iJ not one species 
had tho'n ~n discoyered in beds of this age. I concluded 
that tbi.! gt'("Ilt group had been 8udd<'Iuy dcycloped at 
tho commencement of the tertiary series.. Tills was a 
1J(Ir(! tnJUble to IDe. adding U!I I thought one more in
slanoo of the ab"ll)t appeartu\('(l of a great group of 
81)('(-it'>l. But my work had hardly IJeen published, when 
a skilful palooontologist, M. 13osquct, sent mo a drowillg 
of a perfect specimen of an unmistl'lkeablo sessilo eirri
pede, which ho llad himself extracted from ilie chalk 
of Belgium. And, as if to make tho CftllO lUI striking as 
~ble, this l!e&Iile cirri pede wl\.8 a Chthamalus, a very 
commOn, large, and ubiquitous genus, of which not 0110 
8l)(1('iml'n hl\.8 as yet been found el·en ill 811y tertiary 
atratum. Helloo we now posith'ely kuow dlat 8Cssile 
cirriJled<'il cxi~ted during the secondary period; and 
these eirripedes might hal'e been the progenitors of 
our many tertiary and existing "pedes. 

Tho ease most. frequently insisted on by Jmlooontolo
gists of the nPlmreutly sudden appenrtlnee of n whole 
group or 8pocics, is that or the tcl('(l~tClLn fishes, low 
dOIl·1I in tho Chalk ~riod. This group includes the 
11lf!5<1 mlljority of c:tiJ:iling "I)O('iCil. Lllh'ly, Professor 
Pietet has carried their exi~tence one ~\\u-stllge furtller 
back; lIod sollie palaxmtologi.r;ts belie\'o that certain 
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much older fishes, of which the affiuitiee are as yet 
imperft.'Ctly kuown, are really telC<llrtcruI. Assuming. 
howel·er, that the whole of thenl did appear, as Agas
siz belio,·eM, at the commencement of tlie cllalk forma
tion, tho fllCi would certainly be highly remarkable; 
but I cnnnot 8CC that it wouM be 1111 insuperable diffi
culty 011 my ilioory, mJess it could likewiso be sl\own 
that tho spooica of this group IlJ)JX!ared suddenly and 
simultaneously throughout the world at this IInme pe
riod. It is almOlit superfluous to remark that hardly 
any fOBSiI-fis.11 are l-nown from lOuili of the equator; 
ami by runlling through Pietet'8 l'a1lOO1ltology it will 
be !IOOu that very few speciCi arc known from 8tweral 
formation8 in Europe. Some few fumiliea of fish now 
have a confined ruuge; the telOOlltcan Gah might for
merly ha,'e had a similarly eoufUled ronge, aud after 
having been largely developed ill lOme ono sea, might 
hal'a spread widely. Nor hava we any right to sup
pose tho.t tho flC88 of the world ho.vo always been so 
freely oven from lIOuth to north as they arc at pf'CI!{'nt, 
E,·cll lit this dllY, if the )Jalay Arcilil)(liago wore 0011 -

yertoo into laud, the tropical parts of the ludiau Ocean 
would form a large n.nd perfectly ellcloecd basin, in 
which any gr'CIIt groUll of marine animals might be 
multilJJied; and hcre they would remaill confined, nntil 
some of tile species became adapted to a cooler climate, 
and were enabled to donble the southern C8pee of ACriea 
or Austmlia, and thus reach other and diBtant seas. 

}~roru those and similar conaidemlioIll, but chiefly 
from our ignomncc of tile geology of other countrics 
beyond the confines of EnfOl)(l and the United States; 
and from the !'C,·olutiou in our palreontologicnl ideas 
011 many points, which the diso()\·cries of e'·en the IllSt 
dozen year'll have effected, it IICCIilS to lOe to be aoont 
III t1l8h in us to dogmatize on the succession of organic 
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beings thl'cmghout the world, ill! it would be for a natu
ralirst to lanel for Ih'e minute8 Oil somo ono barren point 
in ,\ustralia, Dnd then to dilICUB8 tho number and ronge 
ufitd procluctious, 

011 the ,"ddt» appearance IJj gr{J'lIp' IJj Allitd Species 
in t~ lowut lml)Wlt j~lJjliferoUf ,trata.-There ill uuotilel' 
und allied difticulty, which i.s mlleh gnl.\'cr, I alludo to 
the DlannCr in which Ilumbers of Irpociea of the 8Il.me 
~Il, lruddcllly appear in tho 10Wl'IIt knOlll"ll. fossili 
f.,1'0\18 roeb. llo..-t of the arguments which hfH'e con
,illf"f'(i me that all the cxbting SIk.'Cic. of tho 8Il.me 
j:!f\.UII ha\o d~nded from ono progenitor, apply "ith 
1Jt'tU'ly equal force to the cnriia;t known f!pecie& }~or 

ill8t&llC1.l, 1 cannot doubt that aU tho Silurian trilobites 
h ... ,'e dlJ8CelKied from somo 0110 cru_~taccwl, whieh must 
have lh'od long before tim Siluriall age, and which IlrQ
lJably ditTered greatly from Illly known IInimal. Some 
tlf the most ancicut Silurian nuimal$, 118 the Nautilus, 
Lingula, &c" do not differ much from living speciea; 
aud it C8JUIOt on my theory be suppo8ed, that tiu~o old 
~peciOl were the progeniton of all tile special of the 
orden to which they belong, for they do not present 
eharacten in any degree iutenuooiato betweeu them, 
1£, moroo,'cr, they had been the )lrogclliton of tbeilO 
orders, uley wonld almost certainly luwe been long 
ago flUllplant.ed and extermilliltod by their numerous 
and imprm'ed d~ndanta. 

Colll!l'qllcnuy, if my theory be true, it is indisputable 
that before the lowest Silurian stratum WM deposited, 
long periods e1aJlSCd, us long us, or prolonbly fu.r longer 
thall, the whole interval from tllO Silurinn age to the 
Ill'ClCut day; and that during thC:8e VIUjt, yet quite un
known. IlCriods of time, the world swarmed with living 
creatures. 
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'1'0 tho question why we do not find reoorm of these 
,"ast primordial periods, 1 can gi'"O no llatisfactory 
allsw~r" &HmJ of tllO most cminent geologists, .... ith 
Sir It 1tfurchison at their hcad, are colI,"incOO that 
wo see in tho organic remains of the lowest Silurian 
stn,tUIll tho dawn of lifo on this planet. Other highly 
competent judges, lIS Lyell and tho lnte K :Forbcs, 
disputo this conclusion" We should not forgot that 
only a smnll portion of tho world i& known with ac
curuey. i\J. Barrande liM latcly added auother and 
lower stage to the Silurian system. abounding with 
now and IN.lCuIiar species. 'l'm008 of life 118\"e been 
detocteJ ill the LoIlo"1nynd bOOs, beneaUI Barrande's 
8O-Callcd I)rimordial zone. The 1)l"CIICnce of ])hOiillhatie 
nodules alld hitllmillOUS matter in lOme of the lowest 
azoic rocks, probably indicates the fomler existence of 
lift) lit these periods. But tho difUcuhy of lIuderstaDd~ 
illg tho absence of vast piles of fossiliferous trtrata, 
which on my theory no doubt were solilewhere Q.Ccu, 
mulntcd before tho Siluriall epoch, ie very great. If 
theso Ill000t aucient beds ha(1 been wholly worn away 
by dcnudAtion, or obliterated by metamorphic action, 
we ought to find ouIy smaH relllllanLil of tbe formations 
next f!u~-dillg tbem in age, and tb080 ought to be 
vcry gen~rtl.Uy ill a metamorphosed condition. But the 
dCOlCril)tioll8 which '1"0 now pos8058 of the Siluriall d~ 
posits o,"er immense territoriea in RWI8ia and in North 
America, do not support the ,'iew, that the older a for
mation ie, the 1Il0re it has always 8ufierc<i. the extre
mity of denudation and metamorphism. 

The CU8(l at prcscnt must remain inexplicable; aud 
lIlay be truly urb.oo. as 1\ "ali(1 argument against the 
,"jews here entertained. To show that it may hereafter 
rc«: ive sollie explanation, I will g ive tile foUowi ng hy
pothOliie. From the nature of the organic remains whi"h 
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do not al'l)('ar to haye inhabited profound drpth.!!, in tbe 
lH'yernl fonnations of Europe and of the United States; 
and from the amount of sediment, miles in thiel..-nCl!8, of 
",·hi('h tll(\ fonnations aro composed, we Illay infer that 
from liMIt to last large islamls or tmcts of land, whence 
the 8('(lirnent was derh'ed, occurred in tbo neighbour. 
hood of tho clisting contincnts of Europe and North 
Am('ri('fI. But we do IlOt know wllat was tllo stato of 
thinge in the interrals between tll(\ $u~('lI!!i\·c forma. 
tiBM; IIIheth('f Europe and the Unite<! ~tat(!jJ dnring 
thMW:' int(ln'als existed lUI dry land, or as a submarine 
onaN' nrat land, on which sediment was not deposited, 
or as the hoed of an oJX'n and nnfathomable III'iL 

'-.roking to the Cl:isting 0Cffi1li!, wllidl fire thrice as 
ext"luQv(' as thc land, we see them studd('l(l with many 
islands; but not one oceanic island is Ill! yet 1..'101111 to 
aWord ("-en a remnant of any pallOO1.oic or secondary 
fonnation. Rence we may I)('rhnjls infer, that during 
the pnlooozoic and 9C<'Ondury periods, ncitllcr continents 
nor contill('ntal islands existed wlwro our oeeans now 
extend j for had tlley existed tllcre, J:141ruozoic nlld II&

condary fonnations would ill all Ilrooobility hn\'c been 
Il(.'('umulated from llediment derin:!d from th('ir wear and 
i('ar; and would ha\'e been at least pnrtially upheaved 
by the (»«'illatiolls of level, whi('h we mny fairly con. 
c1u,l(' must have inten'ened during tlie;\(' enonnously 
long Jlf'riodi!. If then we mlly inft.'r anything from 
th('l«\ fa('lll, we may infer that where Ollr OC('allS now 
I'Xtend, 0t:'eI!.1I! ha\"e extended from the t"('moteet period 
of whkh we ha\'e nuy record; lind on the other 11ll.lld, 
ihnt where oontinents now ('li:ll, 11ll"b"C tmct~ of lnnd 
have (':r.i~tcd, subjt'ded 1)0 doubt to gJ"('at O8('illaliollS of 
10\'('1, since the earliest silurian prriod. The coloured 
mnp appended to my volume on Coral neer~ led mc to 
concludo that the great oceans are still mainly areas of 

______ -="''''''="'-uc. Darw 1 Online 



310 IllPEnn:cno~ OF TilE 

subeid('n<>e, tile great archipela,.,<>0C8 still al"Cfl8 of O8l'illa
tiOll8 of le,·el, sud the contineut .. an.'fl8 of ele,·stiou. 
But have we any right to a:!/lume that things h8\·e tlms 
remflined from tbe beginning of this world? Onr cou
tinents 8('(I iiI to hlwe been fornwd by a preponderance, 
(luring many oscillations of level, of tho foree of ele
Yfltion j but may uot tlle Il.l'ftUI of prcpondernnt move
ment have dUll\gcd ill the Inpse of flgCII? At Il. 

period immcasurablyantecedent to the silurian epoch, 
COlitinen1.S may ba'·e existed where oceana arc now 
8]lroad out j and clear ami 0Ilen oceallfl may haye 
exi.o.ted 1\"bere our continents no\\" stand. Nor should 
1\·e be ju.stified in assuming that if, for iustance, the 
bed of the PACific Ocean were IIOW ooll,·erted. imo 8 
continent, we should there find formatiOllfl older tllan 
tho silurian strnta, Buppoeing such to have been for
merly deposited; for it might wcll halll>CU tllat strotl!. 
which IUld Buh!;ided BOme miles nearer to tllc centre of 
the earth, alld which had been presscd on by an ellor. 
mOilS weiglit of superincumbent water, might have 
undergone far more metamorphic IICtion tlmn strnta 
which ha\'e always remained nearer to tbe surf&,ee. 
'fhe immen80 nrca8 in BOrne parts of the world, for in
stance ill South Americt1, of oore metalllorphie rocks, 
whirh must ha'·e been heated under great preil8Urc, 
ha'·e always seemed to me to rt'quire lIOtlle a.pecial 
explnnntioll; and we may perllllpB believo tbat we see 
in UU:I@C large areas. the many formations long anterior 
to the silurian elKlCb in a comillctcly metamorpbosed. 
oondition. 

'rho several difficulties hero disclissed, namely ollr 
not fmding in tho successive rormations infinitely nu
merous transitional links betWe<!I\ tbo many 8J>ecies 
wllit'"h now exist or ha,·s exi...;tOO; tlu~ sudden manner 
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in I<:hich whole groups of spcciea appear in our Euro
pean formations; the almost entire absence. 1\8 at pre
!:Ieut known. of fossiliferous fonnatiolll! beneath the Si
lurian strata, are all undoubtedly of tho gnweat nature. 
Wo see this in tho Jllainest manner by tho fact that 
all tho most eminent l)Il.la'OlltologistA, namcly euvier, 
Aga~~iz, Barrnnde, Falconer, B. Forbes, &c., find all 
Ollr gN'atC!<t geologists, as Lyell, i\furrhisoll, Sedgwick, 
&c., ha,-o unanimously, often ,-chcmcutly, maintained 
th!' immutability of !peCies. Rut I I!nYO rca90n to IJc.. 
Iicn) that one great authority, Sir Charles Lyell, from 
funh('r n,f1":Uon cnt('rtains grn'·e doubts on this subject. 
I f~,t:l how ra~h it is to differ from thC8(' autllorities, to 
.. hOlm. with otil('r!I, we owe all our knowledge. Those 
who think the naturaJ geological rtlC()nl in any degree 
}X'rf'toet, and .. -bo do not attach much weight to the facts 
an,l arguments of other kinds given in this Yolumc, will 
undoubtedly at once reject my theory. }'or my part, 
following out Lyell's metaphor, ) look at tho nnlural 
geological roN.Ird, 8.'1 a hil!tory of the world imperi'cctly 
k('l>t. and written in a changing dialoc-t; of this history 
we pc" .. , tho 1M!. yolumo alono, relating ouly to two 
or three ('()untri('<t. Of this 'l"olume, only here and there 
a shurt ebapt' r has been prcsen-ed; 811d of e&l'h page. 
only hl'r'O and there a few Iinee. Each wonI or tho 
61nwly~l18n:'';llg language, in whil'h tho hi~tory ilI8IlI>
pocto;~1 to Ix! written, being more or Jess dilTef'{'nt in the 
illj('mlpwd 8Il(,(,eIl'Iion of chnpt('rs, Illay repl'CI:Ient the 
appnr('ntir abnlptly chllnged forms of lifc, clltombcd ill 
our oonsccuti,·c, but "·idcly scparated, formatiOns. On 
thiil ,"jew, tho (\iffi('ultics 1l00,·c di8CU88cd nrc greatly 
diminished, or e'-eu disappear. 
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CIIAPTEH. X. 

0" Til>; GEOLOOIQ"L SUCCQIIU):>I or OIW"I"O DXI:>IGl. 

00 the .Io ..... nd lJU~i ... e .ppearan~ of n""'.pee~-On their 
diffcl'('nlralaorch.uge-Speciel OOO!l 10.1 do} not IUJlIftr
Group' of IpeciCi rollow the Arne gmeml rulCfl in their .ppear
aD~ .nd diSllpl'camnce l1li do lingle 8pecies - On Extinction
On ,imnltanrolU chAnge. in the fonnlor life throughout the 
world_Onthe.ffinltiHofexlinct.jM!cieatQ....chotMr.nd to 
\il'ing speci .. -On the ltate of dC1'e1ormrnt of aneitont form.
On the 'UDOeIIIIion or the oame type. within the _ IrtaI
Summary of preceding and prelelltchapten. 

LET ug now 8C6 whethcr the 8e\'cral facia alld rnlea 
relatillg to the geological lIIlccet!8ion of organic beings, 
bettef BCCOrd with the common view of the immutability 
of species, or v,ith that of their slow and gradual modi· 
fication, through d~l\t and natural selection. 

New species h",'e alJpeured very s.lowly, 011(' after 
another, both on tho land and in the watcns. LyelllullI 
shown that it is hardly po>Sible to resist tlle evidence 
011 this head in the case of the 8e\'eral tertiary stages; 
and every year tends to fill up the blanks between them, 
and to make the l)Crcentage system of lost find now 
fortrul 1II0ro grndual. In BOlDe of the most T"t'Celit beds, 
thougll undoubtedly of high alltiquity if measured by 
yoors, only one or two species arc l06t forms, nnd only 
one or two are new fonns, lUH"ing hero IlJlJX'nred fOf 
the tiM time, either locally, or, 88 far 88 wo know, 011 
the fpoo of the earUl. If we lDay trust the obser"I'lltioIiS 
of Philippi ill Sicily, the successive c1Ulllgc8 in tho marine 
inhabitanliJ of thnt islnlld have been mllny nnd 1II0st 
gradual. '1'he IICCOlldary fonnatiolls are morc broken; 
but, 1\8 Bronn h88 remaJ"ked, neither the Ilppearnlloo 
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J1(Jr dllJn.JlpcfiralH,'(' of t1H~ir many now extinct speciee hllll 
Locn sirnultlilloons in eneil IICparate fOfllIntioll, 

~1)C('ies of different gencra and c111!18C8 ha\'e not 
('iullIged at the linme rate, or in the linmc dcgret'. In 
til(' oldC:!it tertiary beds a few li\'lllg 81)(>lIs may still be 
found in the midst of a multitude of extinct forms. 
Falt"Oll(·r has gh'~u a striking instance of a similar fact, 
ill an existing crocodile associated with many strange 
ami 100 mammal~ and l'Cptiles in the sub-Himalayan 
,Io-pc ... it.... The Silurian Lingula differs but little from 
th(' li"ing llpe<'il'll (,f this genus; whereas IllOllt of tllC 
OU"·f t"ilurian :nollul!ClI and all the Crustoc-eaus ha,'e 
,·haD~..I greatly. Th.' Ilroductions of tile l(Uld seem to 
C'halljte at a qui('k~r rate than tbose of the 8C8, of ",hicb 
a IJlriking instam'6 has latdy been ob8encd in Switzer
land. There is !IOmo I'('IUjOU to beliel'e that organisms, 
t'On~i.lcred high in tho 8<'nle of natul'C, ('hange more 
quie'kly tlmn th06C that nre low: tllOugh tilerc arc ex
«'Iltions to tbis rul('. 'I'ho amount of organic change, 
as ['ietet htJjj l'Cwark~l, does not strictly correspond 
with the succession of our goological fonuatioJlS; 80 that 
III.'l"~n each two coll.!ICCllth·o fonnations, the fonns of 
lift' han) seldom (,hanged in 6flCtly the snme degree. 
ret if we compare any but tho ffi(l;jt closely related for
matiollll, all the 81leC'iO::II will be found to haye undergone 
lIOme (·hange. Wlll'lI 1\ IIllcciCii llll8 once disappeared 
fn>lo the face of the earth, we IUl.\'e re8l101l to belie\'e 
that the same identical fonn ne,'er reappears. The 
itn>ll!(l'8t al11MU1'lIt cxceptioll to this Intter rule, is that 
of Ole 8()o('a11cd "rolunietl" of M. linlTalld{', which 
intnldl' for a period ill th{' midst of an older formation, 
aDd then allow the ]lrt'-('xisting faullA to l'Cappear; but 
Lyell's explanation, namely, that it is CI. CIISO of tempo
rary mig-ratioll from a diBEact geograllhienl pro\'in('e, 
lIl'tmll to me sat~factory. 
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l'h("!le sev('ml facts accord wt'll with my throry. I 
I)('li('w in 110 rued law of development, l'tlllslug a.ll the 
inhnbitnlitll of a country to f'hnnge abruptly, or sUnul
Innooll~ly, or 10 au equal degrt..'C. 'I'hl' Ill'OCCll8 of modi
fication 1I\w;t be extremely slow. '1'he variability of 
('neh speciea is quite independent of that of IIll others. 
'Vh('tli('r such vllriability bo tnken ad\'nntago of by 
llaluN\i S('1('Clion, ILnd whether UIO ,·tlriatious be aceu
mulnted to a greater or le&ler amount, thus causing a 
gr('{l.tcr or le88Cr amount of modification in the \'ary
ing sp<'CiMl, depends 011 many oomplex contingt'ncie.;, 
-00 the \'ariability being of a bcnefi('inl nature. 011 
th(' power of intercr0i!8ill~ on U\6 mte of breeding, 
01\ the Ilowly changing physical oonditions of the 
country, and more especially on Ule nAture of tJle other 
in.hnbitnnts with which the Hlrying SjK'CiC6 com('8 illto 
competition. Helice it is by no UlealiS 8llrpri~ing that 
one spe<'iC!s should retain the SlIme iJelltic(li fonn much 
longer than others j or, if changing, that it sholll,\ chnngo 
less. We IN the same fllCt in b~mphicn) diHtributiou; 
for illijtan<.'i-', in the lalld-~11c1l8 and ooh't'plerou8 insects 
of )laJeira lu\"ing come to diffl'r ooll~it!('mbly from their 
neal"('"t allies on Ule OOnliUt'llt or Ellrojle, whcreas the 
mnnlle slidls and bir& have remained unaltered. We 
can pcrha(lfl wldcrstanJ the appar(:utly quicker rote of 
change ill terrestrial and in moro highly organised llro
duetions compared with mArine And lower )lroductions, 
by the morc C'Omp[ex relationl of the highcr beings 
to their orgtillic and iuorganie conditions of life, as 
explnillcu in a formcr chapter. Whell lIlany of the 
inhabitants of a country have become modified lind im
l'roved, we cllllllndcrstalld, 011 the principle of competi
tioll, aud on that of the many nil-important relatiOIl8 
of orgnnillill to organiam, tbat any fonn which does 
IIOt t.ccome in some degree Illodified aud impro\'ed, 
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will 00 liable to be uterminaWi:l. Henoowo cao see 
\lhy all the lIpecit'fl in the !!81l\e region do at 1w;1, if we 
louk to wide cnoug!1 illterrals of lilll(', become modified; 
for Ih()lj(' which do not change will becomo extinct. 

In Ilu;mllt'rs of the sallie class the averogo amount of 
('hallgt', during loug and equal periods of lime, may, 
J~'rhnp,., bo Il(,Hrly tho same; but Q.8 tho oc'(!ulllulation 
vr IVllg-elllluring foseilifcroUB furmatiollli depends 011 

c,'"-'Ilt 111_'3 of sedimc-nt Iuu'ing ))cell dl'JXlIIited on 
11"'l1.li whiM IIlbiding, our formfltiOnll lUl.ve be<:u nlmOilt 
1~ly 8('('umulaled at \lido 8.lId ilT'l"gUlnrly illter
mittl'lIt into'n'aIM; eo~'qucDlly til\' alllount of o'F8nic 
t'~"" ulubik~1 by tlie f~ihi ('1llLt....Jdt.'.1 in oolll!eCuti,-e 
furtDlIotivl\I:I i~ lIot equal. Each formation, ou this ,iew, 
d,~ n"t mark a new and oolllillete act of creation, but 
olily 1111 occatIionnl S('('oe, taken aimo.;t at hazard, in a 
>dowly changing drama. 

Wo ('1111 dMrly understand why 11 speeiCil wlleli once 
I(,,,,,t ~hould nOYCr reappear, o,'ell if tllO ,'ery HIlme oon
llitiolill of lifo, orgallic Ilod inorgllllic, should recur. 
Fur thvlIf('h the ofii;prillg of 0110 8pcdE)B might be 
ad"I't(~1 (aud no doubt this hll8 occIUTCd ill inoume
raMI' ill .. '<tan(~ ) to fill the exact place of another 
~l'ed{'ll in the oconolllY of natuJ'{', and thUll suJlplant it; 
yt1 th.· tIIo fonlll;--the old and llie new-would not 
llll!l i,l. nti('nlly the same; for Lolli would almoet cer
tainly iohuit different cbar8('ters from tilcir dbtinct 
11TOJ.,'t. nitvl'II. For installce, it is ju~t lJ08IOibl(>, if our 
falltail-I,ib"OOIl8 were all delOtroycd, that fall(>iers, by 
~trh"inb" during long ages for the SIllUO obj(.'Ct, might 
make a ncw breed hardJy di~1.il\gui",hnblo from our 
1'"'* nt fantail; but if the pal'('llt rock-pigeon were all!O 
de04:n,ytod, aDd ill nature we ba'"e every l'e88011 to belie'"e 
that til<' f>8n.'llt-form will gellcrally be IUPlllallted IUld 
cxtcrminah .. .,j by illl improVL...J orr~pring, it ill quite ill-

I':! 
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credible that a fnntail, identical with tho el\:isting brood, 
('OlIld be mised from any otller speciee of Iligoon, or 
en'n from tho other WCIl-estiOblished race/J of the do
mestic pigeon, for tho nowly-fonucd ("intail would be 
almost sure to illll1:>rit from itil nell' progenitor some 
slightcharnct('ristie differences. 

Groupa of f!peeies, t1mt is, genera all(1 familiee, follow 
the same general rulee ill tlleir appelU"allCO and di.58])
pelU1lnce as do singlo 81)CCies, changing more or less 
quickly, and in a greater or lesser degree. A gronp 
docs not reappear nfior it has OIlCO disappeared; or 
itil existence, a.s long a.s it lasts. is continuou8. I am 
Aware that there aro somo apparent exccptions to this 
rule, but tlll) el\:ccptionl are surprisingly few, flO few 
that }~. Forbee, Pictet, and Woodward (thongh all 
strongly opposed to 8neh "ie"'l! a.s I maintain) admit 
ita truth j and the rule Btrietly accorda with my tlloory. 
}~or as all the species of tIle SAme group havo dC8CCnded 
from fIOme oue ~pecieB, it is clear that lUI long a.s auy 
species of the group ha\'o appeared in the long succ~"Sion 
of agN!, flO IOllg must its members Imyo oontinuoU£!y 
cx1!tcd, in order to III,,-e genemted eitber lIew and 
modified or the same old and unmodified foml&. S~ie8 
of tho gel\U8 Lingula, for instance, lUu"t IUl\-o continu
ously existed by nn unbroken succession of generations, 
from the lowest Silurian stratum to tIle prc8Cnt day. 

We h;l.\-e seen ill tho last chapter thnt the species 
of a group sometimes fnlsely appear to have come ill 
abruptly; and I lilwo attempted to gi\'O au e:llliana
tion of this fact, which if true would ha\-c beell fatal 
to my ,ieWl!. But such cases are certainly excep
tiollf\.1 j the general nllo being a gradual increase in 
number, till the group reaches its maximum, and 
theil, fIOOllcr or later, it gradually duerenacs. If tho 
number of tIle BpeciCt:l of a genus, or tho Ilumber of 

n, ... · )r'rl(l r W 
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the gt'nern of a fllmily, be represented hy a vertical 
lino of varying thicku088, crossing tho sucec&>ivo goo
logical formations in which tlle species lirc found, tho 
line Yo'ill /j(Imctim1'8 falsely appear to begin lit iUt lower 
ewl, 1I0t in a shaq) point, but ahTUj)tiy; it then gradu
ally tllickens upward.,\ sometimes keeping for a 8pace 
(,f NInal thickn('O'<8, and ultimately thinll ont in the 
up!X'r bOOs, marking the decrease and final extin('tion 
of tho !lpeeics. Thill grnJual increase in number of the 
",~iel! of a group is strictly conformnble with my 
thoory; as tho Bpe~:oi('!j of the same gt'IIUS, und the 
~'Ilcra of the same family, can increase only IIlowly and 
I'~,"ely; fur the 1)I'oc_ of modification and the 
,>lI.du('ti"n of a number of allied formll must be slow 
&n.1 f.,.raduaJ,--one ~1)CCiCti gi,-ing ru.e fil1!t to two or 
thl'\'e '-ar1eties, th&!(! heing slowly colwerted into species. 
Yohieh in their turn produoo hy eqllfllly slow steps other 
1I1)('('ics, ami so on, like the brnll('hing of n grent tree 
from 0. single slern, tiU the grollp become8 large. 

On E..rtincti.m.-Wo Illwe as yet spoken ouly inci_ 
ilenWly of the di:;o.ppeo.muoo of spceiCtl and of groul~ 
(If "1Je<'i(-$. On the theory of natural selection the ex· 
tin"lion of old forms alld tllO Ilrodnctioll of new and im
I'J'Owd furms are intimately connected together. 'l'he 
oltl I1otion of all tho inhahiinnts of tho Cllrt!. having 
btot·1I 1I11"ellt away at liu('('(..,....ive periods by (,Cl.la:strophes, 
ill \"I·ry j.,'1!nemlly gil-en up, el"CII by thnw" goologi:;ts, 
u l-:Ii., deo Beaumont, )[urchi:;(m, Btlrn\ndt" ,"C., whose 
I-"I'n. rat ,-jl'WS would naturally lead thcm to this collclu
!<iun. On the CUiltrar)", Wll baye en'I)' reM/,m to belie,'e. 
ft"(llIl the Mudyof till' krtiary formlltiun~, thnt species 
and grotlptl of 8Ile('i('!l gradUJl.lly di.'-!l}lpenr, one nfter 
I\Ootiler, first from 01]0 S]lOt, then frOiIi nnother, nml 
linally from the ""Orld. llolh single SPCCil'8 alld whole 
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groupe or specif'll last ror very uncqlllli periods; some 
groupR, as we han~ seen, having enduf'('(i from the ear. 
li{'~t known dawn of life to the present dn)'; some having 
disappeared before the cloee of the palroo7.oie peri()(i 
No fixed law seems to determine tho length of timo 
during whith any singlo spocies or any singlo geuu~ 
enduros. 'l'here is reason to beliove thnt the complete 
('xtinetion of the spe-ciea of a groul) is generally a 
slower JltOOO8ll than their production: ir the app("arollce 
and disnppesronoo of a group of specice be tel)rt:!leuted, 
11.8 before, by a wrtieal Iino of "aryiug thicknCS8, tho 
line iii found to tnper more gradually at illl uPI>e£ end. 
wh.ieh marks the progte!lil of edennination, than at it.! 
101l'cr end, which Dlluki! tho fin,t al)I)OOrauce and in
CI'OO/JO in lIIunbers of the "1)('Cia LI 801110 CIUIe8, how
("'er, tile extennination of wholo groulJEI of beings, WI of 
ammonites toward,., tho closo of tho 8OCOlldru')' period, 
has been wonderfully sudden. 

'l'ho whole subjoct of the extinction of species has 
bc<-n il\\'olnxl in tile most gratuitolls mystery. Some 
authon hAse e,'en suppoeed that as tho indi"j(iual has a 
definite length of life, 80 bare ar!('('ice a dpfinito dora
tion. No one I think can ha,'e man'elled more at the 
extinetion of 8pocies, than J Ilal"O dono, Wh('11 I found 
in La Plato.. tho tooth of a hol'!lO embedded with tile 
remain!' of Uastooon, Megatherium, '1'oxooon, and other 
extinct monsters, which all oo-existod with still li,'ing 
8holls at a very late geological period, 1 "·IUI filled with 
lUltonisl\ment; for seeing that tho horse, since ita intro
duction by tho Spaniard8 into South America, hIlS run 
lI'ild over tllO whole country find Imll intrellSCd in 
numbers at nn unparalleled rate, J flakod myself whut 
could 80 reoently haye e:ttenninstcd the former hOn>e 
under conditiolls of life apparently 80 fln-oumbie. But 
how ntterl), groundless was m)' astoni:;!unent! Pro-
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{t""iQf Owen 8000 perceived that the tooth, though EO 

like that of Ule existing horse, belonget.l to all c:ttiuct 
SI)('('ics. liad thi8 horse been still living, but ill sowe 
d.,grt!e rare, 110 naturalist would Imvo {cit tho least slIr· 
pri!<6 at its rnrity; for rarity is the attribute of a nLSt 
number of species of all cllU!8e~, ill all ooulitn es. If 
we IllIk OUn!ClvCf! why this or that species is rare, we 
anS'lH:r that something is llnfa\'oumble in its conditions 
of lir{'; l,nt what that something i~, we elUl hnnlly ever 
teU. 011 tllO supJlO>iition of the fOOllliI horse still e:tist. 
ing &I a rare llpe'("iea. we might have (elt certain from 
the anaJOIl)' of aU other mammals, 0\'(:11 of the slo1\"' 
brtotodiDg ci"phallt, and from the history of tho IUltura!. 
b..tioo of the domC!<tic Ilorse in South .\merica, t1lnt 
uwl.-r more fa\"ourable ooliditioM it would ill a ,-cry few 
yeers h8,'O storked the whole contiuent. But we COllI.! 

not have told what tIle IIl1fa\'Ollnl1:o10 oouditiollll were 
wili('h ('hN'ked it.! iucrea8(', whether SOInO OlIO or 
/leH!ral oolltingcllciel<, and at what pcriod of tho horse's 
lif ... , ani! in wllnt dcgroc, they 1IC,'cmlly ack'd, II 
tho ('QIIiJilious lia(1 gono on, hoWel'or slowly, becom~ 
in~ It ... ~ aud Ie&; fal'ollrnble. we IUlI"IU'e<lly sholild not 
Ilftl·c p"rceiH~(1 the f3('t, yet tbe f()6!lil horse would cer
tainly hal'e oc'COme rnrer and mrer, and finnlly extinct; 
-illl plQ(.'e king sdzoo on by somo more sucees.ful 
('()ml""utor, 

It j,. 1D(1IIt diffi<'U1t always to remcmber that tbe 
inrre/Wl (lr eYcr), Ihing king is {'OllStnntiy being 
(,hec·kl't! by unp<'reeil'oo injurious ngend('~; and thnt 
t11(~ /JtUU0 11lI1K'l'C<'h'oo ageIlcic8 are amply sufficient to 
canso rarity, alld fioolly cxtiJl('tion,\Vc IK'C in mnIly 
(._ .. ill til;' mol'(> T('C('nl tertiary forlllatioll~ tllll.t rarity 
pn'e('(lca ('xlill('tiOIl; and wo know that this has been 
IhA )ll'Ogn.'>III of o\'(,n18 with thOl!lO animals which hnl'c 
l oet'll {'xlcnninat{'tl., either locally or wholly, through 

_____ ..... ;~.1U -k ,f ,rI,. 
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man's ngellC)" T mny repent ..... hat T published in 1845, 
IInml"l)" that to admit that @pedea generally become 
rore before tlleY become extinct-to feel 110 surprise at 
the mrity of a species, and yet to mnn'eI greatly ..... heu 
it 1.'e&.!J('8 to exist., is much tllo samo lUI to admit iliat 
~kkne8!l ill t}IO individual ill tho fOl1'nlll ll(>r of death
to f(>Ci 110 surprise at sick noss, but when the sick man 
dies, to wonder and to SU&I»oct that ho d ied by some 
unknown deed of violence. 

The theory of natural seledion is grounded on the 
Ix>lief tlHlt each uew yariety, auel ultimately each new 
~pecies, is )lroduceo:l aud maiutained by haviug some 
adl'tUltnge o,'er those with whidl it comes into compe
tition; and the consequent extinction of lCilS-fa\'oured 
fonna almost inf'vitably follow&. It iii tho Mille witll 
our domClltic productiOIlll: whcn a new and sliglltly 
imllro\'e<i variet), hlUl been rnisC<l, it lit first supplants 
tho lel!8 improved yarietiC8 in the SIImo neighbourhood j 

when mu<:h impro"ed it is t ransported fllr and near, 
like our short-hom cattic, ailli takC8 the place of other 
br(>eda in other countries. 'nlUa the awcarnnce of new 
fonlla and tho disappearance of old fonna, both nnturu! 
and artificial, lire bound together. In <>ertaill HOllri~hing 
groul'!I~ the number of uew apccific fOnDa which hnw 
bc<:n produced within n given timo is probably greater 
thnn tlU\t of tho old specifio fOmliJ which have been 
{)ltenninated j but we knol\' tllat tho number of a»("Cies 
haa not gone 011 indefinitely ineJ'eftSin{:" at lcast during 
t]IO later geological periods, so that looking to later 
timCiJ we mny belie,'o that tho production of 11011' forms 
has cnu!;M'\1 tho extinction of about the Mille number of 
old forlllS, 

The (''OlUj)(:tition will generally be most eevere, as 
fOfllll'rlyexplained aud illustrated by I'xnmlllcs, between 
die forma which are most like each other in all re!pccta. 
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H"III'" the impro'\"oo and modified detl('Clldantl! of a 
"p(-'ci('S will gcnerally ('ftUSC the extcnninatioll of the 
1Hl.n.·ut-tlpecies; alld if maoy new fOflllS havc bet;on de
,·elojl(.>d from anyone species, the neare:;t alliCll of that 
SpOCil~ i. t. the specie!! of tho same genus, wilJ be tho 
1ll000t liable to extermination, 'i'hus, as I believe, a 
uumber of now sl)('cies descendcd from one species, that 
i.~ a ncw gellllS, comes to supplant an old genus, beloug
ing to lhe some ftlmily. But it must olkn luwe haPI)('ned 
that a ne"'~I)(l('iel! belonging to80me ono group will han' 
Iwiu .. 1 on the pl~ ()('Cullied by a sl)(-'('iel! belouging to 
a di~tinct group, and thus oolUle(l itl! extennination j 

and if man)" allied forms be dewlopcd from the success
ful intrud~'r, mllny will ha\'e to yi(,!d their pl~; lind 
it \lill gt'nC'raJly be allied form!!, whidl will sutTer 
from IIOme inlwritoo inf.,riority in oomlllOn. But whe
th/'r it be species belonging to the 88me or to Ii 

di.<tinct c1nsa, \I'hieh yield their 1)laOO8 to otller speciee 
which ha\'o been modified and impro\'cd, a fow of the 
8ufferers fIIny often long be prescr\'oo, from being 
fitu-'(I 10 some pecuimr lino of life, or from inhabiting 
BOrne distant and iflOlated station, whero they have 
CoItal)(.J 81wcre competition. For instance, ft. sillgle 
ltpE'('ica of 'i'rigonja. II. great gellllS of shells in the 
J;e('Oodary fonuations, 5I1n';\'es ill the Australinll SCM; 
and a f{'w ulcmbers of tbe grent alld alm08t extiuct 
grol1p of (;lInoid fi"hee still inhabit our fteish waters. 
'fb(·rdore the utter extiu('tioll of a group is gene
raJiy, as WI! have scen, II. slower proc~ than ita pre
dUl'tiulL 

Wit h N'fIIJe('t to the apparent ly ~lIdd(,1\ ('xtermination 
of 1Iblllo famili .... or onJers, all of 'J'rilobites at tho close 
of tho paia'OZOic period alld of Ammonitee fit tho clO8(I 
of the !O('('01U.1ary period, we must r('1Il(-'JnOer what has 
been already !:I8.id 011 the Ilrooo.blo wido illternlis of timu 

I' 3 



bl·tWCCIl our consecuti\-e fonnatiolll;; nud in th('fj(' inter
\-sls there may h/we been ll\llf'h ~low ~tenninatiou. 
Moreover, when by sudden immigration or by ullllSllall~
rnp i(1 development, many species of a lIew group hs\-e 
taken possession of a new area, they will have exter
minated in a corrc~pondingly rnpid lIu\!mcr many of tll(' 
old inhllbitanta; nnd the fonus which thus yicld tlICir 
placCfl will commonly be allied, for they will partake of 
some infcriority ill commoll. 

~lms, lUI it seems to me, tho mnnnc.t in which single 
lIfX"CiCII and whole grolll18 of species bocome extinct, 
IWCOros well with the tlloory of natural eclection. We 
!Iced not IllIIn'ci at utinction; if we mu>!! marvel, let 
it be at our l,resumptioll ill imagining for a momeut 
that we undcrstand the many colllple:s: contingencies, 
on Wllich tho oxi,;ience of each speciCfl del)(!IIds. If we 
forget for an iuatant, tbat each speciCfl tcnds to iucrease 
inordinately, alld that some cllCck is always in act ion, 
yct IICldolll l)Crceivoo by \18, tho whole economy of 
unturo will bo utterly obscul'cd. WILCnC'-Cr 111'0 can 
p~'Ci.;ely say why tllis SpeciCfl is more abundant ill ill
dh-iilunis than fbat; why thill specioe and Jlot auotilcr 
Nill be Ilaturalised ill a gi\-en country j then, and not 
tiU then, wo may ju.stly {eel surprise why we cannot 
II1'COll1lt {or the extinction of tltis particular 1I])CCies or 
{,'l'OUI) of species. 

On tM Forl1ll of Life cAalifftl/9 all1l()ft tb1luitallooU8i!J 
tArwoAQUt tI~ lI'Qrld.-Scarccly Ully ))1I1ooonwlogiclll 
discovery is 1U0re striking thnll tho fact, that the fomls 
of lifo ohungo almost simultalloously throughont tllC 
world. '1'hus our Elll'Qpcall Ciialk fonnation can be 
recognised in mally distant JlIlrt8 of tiLe world, under 
tho m06t different climates, whero not a frngment of the 
IIlillcral cha.ik itself Ctm be {ound; namely, in North 



('H"~. x. 323 

AmE'ri('a, in equatorial Slutll AmenE'II, in Tierra del 
FlleJ,'O,lIt the Cape of Good TTope, ami in tho l)(lninsula 
of Indill. .For at these diortant pointB, the o~"8ltie re
mllins in ecrtain beds present 1111 111lmistakeablo degree 
of "-"'€'lDblanoo to tlu:16o of tho Chalk. It is not that 
tho &llDe speeies are Illet with j for in 801110 eases not 
0110 81)(l('i~ is identically the same, bllt tlwy belong to 
the IlIl.me famili('s, genem, aud soctious of gellers, and 
8Omelim~ are similarly ehflllU'tcrisod in ~ueh trifling 
pointA fI8 mere slIl)(lrfieial IIClIlptllTC. l loreo\"er other 
fonus, wllieh are not found in the Chalk of EllfOl)(l, but 
wbi('h occur ill the formations either abo,'O or L.clow, are 
similarl,. a~Jlt at thesedi.:!tallt l)()iuUloftile world. 111 
the 1IC"eml SIlcces.;;i,'e palteozoic fonnatiollll or UIl.ssiIl, 
Weltcm Europe and Xortb America, a similar parallel
i~1D in the fonn~ of life h.as bcl:-n observed by SC'fern.1 
authors; 80 it is, according to Lyell, with tho IlCveml 
Europcnll and ~-orth American tcrtiarydel)()8it& E,'ell 
if tho few fO&lil spocies which nre COmmon to the Old 
and Xew Worlds be kept wllolly out of view, tho gelleral 
parnllelillln ill the llIloceBSive forms of life, in the stages 
or thl' widely IICporntro paJreowic and tertiary periods, 
11"011111 still be manifest, and the sol·eral fonnatiollS 
COIIIEl be easily correlated. 

'I'ht'tlO ob.;enations, bowel'er, relate to the marine ill
hal,i(.a.nta of distant parts of the world; we lune not 
~lIffi~·i('nt data to judge whether the llrodllCtiOIlS of the 
land and of frt'!!h water change "t diJ;tant l)()illlll in the 
same parallel manner, We may doubt whether they 
han' tlIlI8 changed; if the ?iLegnthcrium, ::\L)'IOOoll, 
MIlI.'r3u('hl'nia, and ToxOOon had been brought to Europe 
from La ])Inta, without any infonnatioll ill regard to 
tht·ir goologi('al pot'ition. no one would !\Ill·e suspected. 
that tlll'y had ~xi.sted with stillli\"ing 1il.'1I-6hclls j but 
811 thl'~ anomalo~ mousten e&exi.otcd with the Masto-
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dOli and 1 forse, it migiltat least have lleell inf(!!"f'('(1 that 
they hrullivoo during one or the later tertiary stages. 

"'hen the marine forms of lifo are spoke'l of as 
IUl.\'ing d,anged simultaneous.!y throughout tho world, 
it must not be supposed that tlli~ (,x)lression relateiJ to 
the Mmo thousandth or hundred-thousandth year, or 
("'en that it bas a ,'cry strict geological aense; for if 
all the marine animals which li,-o at tho present day in 
Europc, fllld all tllOSO that lived in Europe dnring the 
pleistoceno period (an onormously TCmote period as 
mea.sured by years, including tho whole glacial epoch), 
were to be compared with thOMl now living in Sonth 
America or in Austmlia, tho most skilful naturalist 
would hardly be ablo to say whether tho existing or the 
llleisloc<lno inhabitants of Ell1'Opo resembled most closely 
th086 of the lIOuthem hemisllherc, So, agllin, severnl 
highly competent obsen'ers bclio"e that the existing 
productions of tho Cnitoo Statell aremoro c10sdy rdated 
to those v,hieh li,'ed in Europe during certain Inter ter
tiary stages, than to those whieh now Ii\"0 h('re; and 
if this be 110, it is evident that fossiliferous beds de
posited at the pl'CiI{'nt day on the shoretl of ~orth 
America would heTCftftcr be liable w be c1a88ed wilh 
somewhat older Europcan bods. Novertileless, looking 
to a remotely future epoch, there can, I think, bo littl., 
doubt that all the more modenl marin, fonnll.tions, 
namely, the lllllJer pliocelle, the Ilicistoccne and strictly 
modern beds, of Europe, North and South Amerira, Ilnd 
Australia, from containing fossil remains in SOIllO degre<' 
allied, aud Crom not including those forma whieh are 
only found in the older underlying deposita. would be 
COl'l"eCtly mnked as KimllltaneollJl in a gcologicu. l flen.se, 

The foct of tIle forme of life ehfl-Ilging simultaneously, 
in the nbo,'e large scnse, at distant parts of the world, 
has grell.tly struck th06C oomimblo observers, )fM, 
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d" \'enlt·uil ftlld d'Archiac. After re(~'rrillg to the 
I'ftmlldi~ln of the pe.lreowie forUll! of me ill "ariollil 
parts of Europe, they add, "Jf struck l>y this stronge 
",'<)u,..noo, we tUni our attention to North Amcrica, and 
thero di£O\'er a series of analogons phenomcna, it will 
appear ccrtnin that all these modifications of species, 
their extinHioll, and the introdlldiOIl of new ones, eall
not be owing to mere chrmges in marine currents or 
other causes morc or less local alld tClIlpomry, but de
pend Oil gellcml laws which goVCnI the whole animal 
kingdom." 11. Bnrmnde hll8 made forcible rcmurks to 
I, l'e{'i.;cly the IIIIme effect. It is,illdrod, quite futile to 
luok to changes of currents. climate, or other JlhYllical 
('Ollditions, as the caWJC of these great. mutatiolls in the 
(orm~ of life throughout the worl{~ lllldt!r tile mM dif. 
(.'rellt ('lilllatC8. We must, as Barmnde lu ... remarked, 
look to 80me Bpeciallaw. We s.hall sec this moro clearly 
when we treat of the present dil!tributiOIl of organil' 
l .... ingg, and find how sJight is the relation betwccn the 
phYKi!'nl couditions of various CQllnlrie~, and the nutnro 
ufth .. ir inhabitants. 

Thiil gTeftt fact of tbe pe.mllel succession of tIle fOnlls 
of lire throughout the world, ill cxplicable on the thoory 
of natural 8('lectioll. Xew species are formed by new 
\ariHit~ arii<ing. which ha\-e 80me ad\'antage over 
older f(lrITUI j and thoee forms, whicb arc already domi
nant, ur ha,'c !'Ollie advantage o,'er the other forms ill 
Ihf'ir own oountr)" would uatumlly oft{'nest gi"c rise to 
n,..w varicti('$ or incipient species; fur thcse In.ttcr must 
be ,i!'loriouil in a still higher dcgree in order to be prc
I'Cn'cd and to 8un·i\,e. We ha\'o (ti.!;linct eviticn(.:o on 
thill h('8d, in Ih(' planu which lire dominant, that is, 
... ·hi('h an> COmmonest in their o .... n homcll, and are m06t 
.·i.lcly dilfll$.'(l, ha"ing produet>d tho greatcst. number 
of lIew nrictil.'& It ~ also natuml Lhat the domi-
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nant, ,'arying, and far-spreading species, which already 
have invadc-d to a certain extent the territories of other 
sJ:lIX· ies, should be those which would have the best 
chance of spreading still further, and of giving rise in 
new countries to new varieties !\I1I1 spe~ies. The procesi> 
of diffusion may often be very slow, being dependent 
on dimatal and geograllhical changes, or on strange 
accidents, but in tile long ruu the dominant fomlS will 
gencrnllysuooeed ill spreading. The diffllilion would, it 
is probable, be slower with tl\O terrestrial inhabitanlil of 
distinct contincnlil than with the marine inhabitants of 
the continuous sea. We lllight therefore upect to filld. 
lIS we alJparently do find, Il less strict degree of parallel 
8ncccssioll in tllO lJroductiousoftbe land than of the seu. 

DOlllinant species spreading from any region might 
encounter still more domillallt species, and then theil· 
triumphant course, or e,'en tIleir existence, would cease. 
We know not o.t all precisely what are all the colldilion~ 
most favourable for the multiplication of liew and domi
nant species; but we eRn, I think, clearly 800 that a 
number or individuals, from giving a better chance of 
the appeamnce of fll."oumLle variatious, and that severe 
competition with many already existing foml.8, wonld be 
highly fa,onrable, as would be tIle power of lipreading 
into new territories. A certain amount of isoilltion, 
recurring at long illtervals of time, would probably Ix: 
also favourable, 8./1 before explained. Qne quarter of 
tIle world may have been most favourable for tIm pro
duction of now and dominllnt spocies on the land, and 
IInother for those ill tho waters of the sea, If two great 
regiou8 had been for 0. 10llg period favourably eireUln
stnneed ill an equal degroe, whenever their inhabitant!! 
met, tho battle would be prolongod. and IIOwre j and 
!lOme from one birthplace lind some from the otller 
might be victoriolli!. But in the oour~e of time, the 

f h rI ~ 
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fonns dominant in the higheot d~, wherew'r IJro
du('('(l, would tend ol"cry-whcre to prenlil_ J\S tllCY pre· 
l"ailed, they would cause the extiuetion of oilier amI 
infl·rior (omls; and Ill:! these inferior (onns would Ix
allied in groulJS by inheritance, whole groups would 
tend slowly to disappear; though here and there it 

einA"io memUer might IOllg be cnubled to S\ll"vive_ 
Thus, /l8 itseem9 to me, the parallel, and, taken in f\ 

If\~e 8Cn~ .... , sirnulta.nCQu9, snlX'eSSion of the MillO form", 
of life throughout the world, f\CCOrdil well with tlle prin. 
riple of nt'w Ilpec.ice iuwing been fonned by dominant 
i'll)('(-il'l:l spreooillR" widely and varying; the new spociC!l 
thus produ{'('(1 being them.'!eh-e~ dominant olling to in· 
hl'ritan('C, ami to haloing already had some 3(il-antaw
Ol-er their parent'! or over other 81lt'Ciee; thCfJO again 
"IJrt'adinA"_ mrying, and IJroducing !lew species. 'l11e 
(onns which nre beaten aud which yield their places to 
the n('" flud victorious forms, will generally be allied ill 
!l'N1I1)i!, from inh('riting some inferiority ill common; 
and tiwr('(vre as new and impron!<1 groupe spread 
throughout the world, oM grollp!! will disappear from 
th" world; aud the 8IIccession of forms ill both way" 
willl'\-"'1'where lend to corrC:8pond_ 

'1'h('1"(1 is 0]1{' other remark connected with this subject 
worth making_ 1 ba'-c given my rcaeons for beli('l" 
ing thllt all our greater (os.;;ilifcrona (unuations were 
deptl8ih'<l during periods of Imbtiidenc('; and that 
hifmk intervals o( ,-ast durotion ()('('un1.'(\ during the 
l)('nod8 wht·n the bed of the 8('a wue either station· 
nry or rillinF(', and likewise when 1K'(liment was lIot 
thrown dowJl qui('kly cQOugh to emhc<l and preS('rn
organic remains. During thC80 long and blank inter· 
l"al~ I IlUJlpo8I'l that the inha.Litant.s of eRch region 
undt·n\"'.'Ilt a l'(Insidl'rable amount of modificatiou and 
('xtinctioll, and that there was much migration from 
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other l)(IrtiI of the worM. A~ we have rt'aIIOn to 
beliC\'e tbat large areas are affected by the same U10.e
ment, it is probable that strictly cont(llllllOmnoous for
Illations have often beeu aceumulatcd Ol'er I'ery wide 
I>llRCCB in the same quarter of the world; bnt wo are 
far from hal-ing any right to conclude that this has in
"ariably been tho case, and tilat lnrge af('1l8 llnl'e inYnri· 
ably been ntlOcted by the same movements, "lien two 
formlltions hM'e been deposited in two regiollil during 
nearly, but not exactly the same period, we should find 
in both, from the ClLWlC8 eXI)lained in the fOl'eg(ling 
pamgml)bs, the same general BuC<leSSion in the forms of 
life; bllt the spooies wouJd not exactly oorre8poud; for 
thcro will 1Ial'e been a little more timo in the one region 
than in the other for modification, e:ltim::tion, and im
migmtioll, 

I suspect thllt cases of this llature occur in Europe. 
Mr. Prestwich, in his admirable Memoirs on tho eocen(l 
deposits of ]~ngland nnd France, is ablo to dmw a dOS(' 
geneml jJMallelism between the succcS8il'e stagcs ill the 
two ('ountries; but when he comparee certain sta.,"C8 
in Englund with th080 ill France, although he finds 
ill both a curious fl('C()rdanC6 ill the llumbcr8 of the 
species belollging to the Mme genern, yet the species 
them8eh'1'8 differ in a. mllnncr very difiicl1lt to account 
for, oonsidering the proximity of tho two areas.-unlcss, 
indeed, it be Rll8umed that flU isthmus 8CllftrotOO two 
BOas inhabited by distinct, but contemllOraneous, fauuns. 
Lyell has mnde similar obscn'ations 011 some of tJIC 
Inter tertiary formations. Barmndc, also, showl! that 
thero is a striking genoml pnmllcliillll in tho lIUccessil'e 
Silurinn deilOsit8 of Bohemia nud Scandinavia j no\-er
theJCS8 ho fiuds a surprising amoullt of difference in 
tho speeiC8. 1£ the several formations in these re
giollB ha\-e not beeu deposited dllring the same exact 
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p,"riodt,-6 formation in one region often colT('!lponding 
with a blank interval in the other,-and if ill botll re
gions the SI)e()ics ha"e gone 011 slowly elllInging during 
tho accumulation of the 8e"er(l1 fonlilltiOll8 and during 
the long intornl.ls of time betwccn thom; in this case, 
the IKlverol formations in the two regiolls CQuld be ar
nmged in the same order, in accordanoo wit11 the gene
ml SUCCC>lSioll of the form of life, und the order would 
fulscJy appellr to be strictly parallel; lIo,'erthclcss the 
~peci(18 would not all be tile 81\1no in the apparently 
rom'8p<lllding stages in the two regiolls. 

Oil tlil .AJ!initit, oj minet Spuiu to MC" olMr, and to 
lit'illg j"rmf.-Let us now look to the IImlual aftinitics 
of extinct and living species.. They all full into one 
grand Ilaturnl systew; aud this fnet is at Ollce explained 
on tho priucillie of descent. 'J'llo more ancient an)' 
fimll is, the iliOn', as a general nllo, it diflcl'i:l from lh'
ing forms. But, as Buckland long IIb'O rcmnrkod, all 
{OIj,Sils CAn be classed either in still cxistiug groups, or 
b,:twccn them, That the extinct fonns of lifo IlcJp to 
fill up the wide intcn'als between existing genera, {ami
lie;<, and orders, cannot be disputed. For if 11'0 confine 
our "ttclltion either to the li"illg or to the e.'l"tinct alone, 
the aeri('fS i3 far ICSI! lJerfeet thall ir we (.'()U1bine both 
into ono general lIyiitem. ,,'jth tCfjpect to) the \Terte
bmta, whole pllges could be filled "ilh striking iIlu~tra
tions from our great palreolltologi~t, Owen, showing ho"' 
cxtinct animals fnll in betwccn existing groups. envier 
mnked tho Hurninants and Padl)dNms, fI8 the two most 
distinct orden of lIIammals; but Ollen has di,;covercd 
<10 mllny {ossillinks, that he h,\i had to alter tho whole 
(·I>t&<ificntion of these two orders; lind lUIS placed C<' rlaill 
paeh)'dl·n1l8 ill the same sllb-ordcr with ruminants: {or 
cxaml,lc, he di",,;oln!:8 by fine gradations the apparently 
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wide difference between the pig Rud the ennl('!L In re-
~ gard to the Invertebrata, &rrunde, and a higher autho

rity could not be named, MSCrt'I that he is C'I"cry day 
taUgllL that Palreowie animals, though belonging to the 
same orders, families, or genera with thOll(l Ih'ing at Ule 
present day, were not III. this early epoch limited in snch 
distinct groups as they now are. 

Some writers II/wo objected to any extinct species or 
group of IIpeciee being considered as intermediate be
tween li\·jug species or groups. If by this tenn it is 
meant that an c:a:tinct form is directly intermodinte in 
nil ita c1l8mctel1l between two living (onus, tIle objee
tion is probably valid. nut T apprehend thllt ill a 
perfectly natural cJW:IIrificntion many fossil species would 
luu'c to mud between ti"jug species, and some extinet 
genera betwe('11 liying genem, C,'CIl betwccn genom be
longing to diJrtinct fnlUiliee. The most <'Ommon CtlllC, 

especially with respect to vcry distinct groups, SUell lUI 
fhh Illid rcptilos, seems to be, that supposing them to be 
distiuguishod at the present day from cw'h other by II 

dozen chamcters. tlle ancient members of the 88me two 
groups would be disting\li~hed by a somewhnt lesser 
number of chnmcters, 80 that the two groups, though 
formerly quite di~tinct, at tlmt period JMde some smRlI 
npproocll to each other. 

It is a common belief that the more ancient a fonn 
is, by 110 Dluch the more it tend!! to conuect by IIOme of 
iLl characters group;> 110101' widely separated from C8Ch 
odler. This remnrk no doubt must be T"CI;\riC'led to 
those groups which havo Illldof'b'One much chango in tile 
course of geological ages; all(I it would be difficult to 
prove the tmth of tile Ilropoeition, for every now and 
thell even a living nnimaI, &.II the Lcpi<iosircn, ill di:;
<'Overed hm·inl; affinities directed towards \"t·ry tlistilll't 
groups. Yet if we compare the older He]lliJes and 
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JlatmrhianSr the older Fish, Ule older Cepllalopods, and 
the eocene lfll.lIIl11l1.ls, wiul the more recent memboel"ll 
of the 86me classes. we must admit thnt thero is sollie 
tnlth ill tho remark. 

I .et 118 800 how far these sowrnl filets nnd inforences 
acronl with tho thooryof descent with modification, A~ 
tho 8ubject is 801D0whnt complex, 1 must roqUCIlt the 
readcr to turn to tho diagram in the fourth cllDlJter, 
Wo IlIlly 8UI'I)()fJ6 that the numbered letterl! fellresent 
gellf'ra, and the dotted lillcs dh'crging from them 
Ulf' llpocit~ in each genua, 'The di~''J1Ull is much too 
siUlllle, too few genem. and too few 8peei08 being 
gin·n, llilt tlul ill unimportant for us. 'I'he horizontal 
line<! IlIfty represent lucoossin' geologii"8.1 fonnatWns, 
and all the fomll benooili the uI'pennOllt line may 
be con~i(It'red as utinct, 'J.'he three exUitiug gencra, 
0", q", P". lI'iIl fOnll II. small family; hI< and flO a 
dosely nllird family or sub-family; and 0", el<, mO., Il 
thi"l fumily. 'These three families, together with the 
many extinct genem on the ~e\'cml lines of descent 
direrging from the parent-form (.\), will fonn an onler;' 
flU all will IUH'e inherited 80IIlcthing ill common 
from their ancient and common Ilrogenitor, 011 the 
I,rincilllt' of the continned tendency to di"crgenoo of 
ch",ractt'r, whicb WM fomlerly illustrated by this di",
gmm, the more re<.-ent flny fonu is, the more it will 
1!,'~'III·raIly differ from its ancicnt IlTOgeliitor, llcnee we 
can llntit'l"<tand the rule thnt tJl(' m\l!;t allcient fQlll;ils 
difti·r IIII",t from uitlting fonn&. We must IIOt, how
en'r, aIItIum{' that di\'(~rgence of ehanlCtcr i~ a IlCCCSS!lry 

('(.ntiugt'II(,Y; it dl'llCuds solely on the dt'III'('udalllll from 
" ~pt'('k'll il<'illg thUl) enabled to &t'ize 011 mall)' and dif
fl'" nt 1,11U'f'll in the economy of nature. 'J'bcrdore it ill 
qllih' pu .. ,Jbi(l, M lI'e 118\'0 seen ill thl' eflS(' of some 
I"ihuial\ funn1l, that II. 1')lf'Cie:t might f.,'O 011 bciuq- ~I ightlr 

lIlooifit .. 1 in relation to i18 slightly a\wred couwtiolls of 

_____ ~ ...... -..-i "fCh.. 
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life, o.nd yet retain tl'rollghout It vast \X'riod tho same 
gencro.l ciJ.amctcristi('8. This is repl"CSCnted ill tJIC dia
gram by the letter .''', 

All themallyfonns.extinctandrecent.dellt.Cnde<! 
from (A), make, 6ll before relllill'ked, one order; and thi~ 
ordcr, from the continued effects of e'(tinction IUld 
dircrgence of dUlI'acter, has become divided into se
veral l!U.~familiC8 and families, BOrne of which are 
supposed to 11Il\'c perillhod at different \X'riods, and some 
to 11II.\"e endured to tho present day, 

By looking at tho diagram we cfln see that if many 
of tllO extinct forma, 811Pl>06C<i to be embedded in thc 
8uCC«II!i"efonnatiou8, were discovered at 1Ie"era1IJOiutii 
low dowlI in the series, tho three existing families 011 the 
IIppeml()St lille 'll'ollld be rendered leM di~lin('t from each 
othcr. If, for instau('f', tiIC genera a', ct, a",!", m", mO, fII', 
..... ere disinterred, tllC8e three familiee wOIII() be 80 closeI\' 
linked together dlat they probably would ha"e to .;. 
united into ono grent family, in nenrly tho Ilmne manllcr 
lIS htlll occurred with nlminaniB and pachyderms. Yet 
he "ho objected to ('nil the extinct g<'n('I'fl, ..... hich thu~ 
linked the li"ing gtnel'fl of three families together, inter· 
mediate in cioarncter, ..... ollid be justified, all they ~ 
intenneWate. not directly, but ollly by a long and cir
cuitoua COlIl'S6 through mllny \II'idely difl"erent forms. If 
many extinct fonns were to be disco"cred abo"e om,' 
of the middle horizontal lilies or geological fonllations 
_for instance, above No. YI.-but \lOUt,) from beneath 
t11i8 line, then ouly the two families on the left band 
(namely, a", &0., and 6", &c.) would hftl'o to be ullited 
into one family; IUId tho two other fallliliee (nameiy, 
a" tor now including five genel'lJ., anel 0" to m") would 
yet remain di;;tinct. 'J'heso two families, hO""e\'cr, would 
Le leSE! distinct from each other thun they wero before the 
(\i;;co\'ery oftllc f(l8lilila. If,for instance,we suppose the 
(>xisting genern of tho two families to diffcr from each 
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olh~r by a dozen eharacte" ill thiil CMe the W!nera, at 
the <'8rly period marked YI" would differ by a ie8ller 
lIumhl'r of d18rnctcrs; for at this early stage of dCSo:'ent 
tllf'y havc 1I0t diverged in character from thc common 
progenitor of tho order, nearly 80 much fIB they sub
sequcntly diverged, Thus it (.'QlIles thut ancient and 
extinet genem are often in some slight degree inter
lIIediah' inehClracter between tlleir lIIodified dellCelJdallts, 
or betweell tll~ir collateral relations. 

In nature the <.'aSC will be far more complicated than 
iii ""'I'rt: ... ·llt(.'(1 in the diagram; for the groups 'oIill ha\'c 
beEon more numerous, they will ha\'c endured for ex, 
tl'('mdy U1wqual Il'ngths of time. and will hal"e been 
llU)dilll.'d in \·arious d~ As wc ~.,,~ ouly the last 
"oilune ofthc geological record, and that in a Ycry broken 
condition, we IIIn-o no right to expect, eXC('I)t in very 
rare CMeS, to fill up wide inter,'als ill the natural 8}titem, 
alld thus uniw distinct familiCl! or orders. All t.hnt 
'tI"'C haw' a right to expect, is that thoso groups, wllich 
118'·0 within knovil\ goological periods undergonc mnch 
modifil'8tion, should in the older formations make somc 
slight al'Pf'Oa('h to each other; 80 that th(l older memo 
bel'll should differ lC"B from each other in 80me of their 
charaetcf8 than do the ex.isting mcmbe1'8 of the same 
groupe; and dli8 by the OOIlCUJT(:nt e,·idenco of Ollr best 
118!a.'unto\ob>'kUl 1It.~'I1i8 frequently to be the ease, 

Thus, 011 the theory of deSC(>nt "ith modification, the 
main flU'U! with n",pt.'Ct to the mutual afl:iuitie~ of the 
extinct f(lrmA of li fe to each other find to Ji\ing form.s, 
S('('m to me uplained in II. Mti"factory mCl11I1Cr. And 
til(,y are wlwlly inexpli(,able on any otiwr ,·iew, 

On this tame thcon., it iii (',·idcllt thllt the fnuua of 
any gn'at period in the earth's I""wry will be inte .... 
mediate in general character between thilt which pre
cedt'<'l and that which succeeded it, Thus. the 8pecies 
,,·hicb li,·ed at the mth great stage of dcecent in the 
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Jia~rram are the lUodiflC'd offspring of thOll(· wllich Jivetl 
I\t the fifth stage, and are the pfl.renta of tho.;e which 
UecUIUC stillmore modified I\t tho sow!nth stuge; henoo 
they could hlU'dly f"il to be ncarly iut(·rmediate in 
\'haracter between thc fonns of life flbo\'c and below. 
\\' c must, howc\'er, al low for the entin> extinction of 
somo preceding (onus, and in filly one region for thc 
immigration ofncw fonns from other regions, and for a 
lnrge amount of modification, dnrillg tho IOllg ami blank 
intervllis betwecn the SUCcessi"C fon nations. Rubjectto 
thow allow'Ulces, tho fallna of each b'OOlogical period 
Illluoubtcdly is intcmwdiatc in charactcr, between tllC 

lll"(-'(,'c<iing and 8ucceeding faunas. 1 need giro only one 
instaucc, namely, tho mallner ill which the f()o;i!ils of the 
Dc,'onian system, when this systelll Willi fiht disco,'cred, 
wcre at onoo recognised by pnlll.'Olitologists IIlI inter
mediate in character between th080 ef tllO ovcrlying 
cnrboniferous, and underlying Silurian B)'ijtem, But 
caeh fuuna is not ncct'8Blirily exactly intenncdiatc, IIlI 

unequal intcnaL" of timo ha,'e e\n[lIj(!d Ix·twocn oon
secuti,'c fonnatious. 

Jt is no renJ ob,iN'tioll to the Inlth of thc Mtatcment, 
that the fauna of each l)erioo as a wholo i.~ nearly in
teflilediate in charnctcr between the pN'('l-ding and 
1;uccee!iillg fann8ll, tJIllt certain genera offl'r t'xceptiollll 
to the rule. For instance, mastodous and elellhantB, 
whcll arranged by Dr, "Falcouer in two series, first 
according to their mutual affiniti(>& and tllNI according 
to thcir periods of existence, do not QCCOrd in arrange
ment. The species extreme in charactcr are not tJ1C 
oldest, or the ruM rceent; nor are thOil(' which are 
intennediate ill character, intermediate in age. But 
supposing for all instan!., in this and otJlCr such cascs, 
thut the record of tho first appearance and disnppearonce 
of the specics Il"l\lj l)Crfect, we have 110 r(>tUIOll to belio,'c 
t.hnt rorms sUCCC68ively prodnced llecc&ilArily endure fOf 
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i'\IITt"'pl)llding If'ugths of time: a ,'ery ftu("icnt form 
mil-1'ilt (M't'a!<iollflily Il\8t much longer thftll a form else
when' ",uQ..M}uclltly produC<!d, CSI)6('inlly ill the case of 
Icm:·~trial ]ll'Q(iuctiong inhabiting separated di~trictB. 

To Cl)lllpR"-' ~maU thinf:,rf> with grcnt: if tho principal 
li\in~ and e;'l:tinct races of tho dome"tie pigoon were 
armngl'(\ M \H·II 118 they oould be ill !;Crial affinity, this 
nrranj!i"ll\('ut would not closely aft'Ord with the order in 
time (If tlwir production, and still 1(>Q;I with the order of 
tllt·ir l\i"lll'l't'arBUf"e; for the part'nt rock-]lif.,'l'OU DOW 
!i\'ee: and m8JI~· nlrictil.'s ldw\,,'n the l"OI'k-lligeou and 
the emt'r haH' OC't"Qme extinct; alld carrit'l'8 whif'h are 
t'I~fIlO in Ih,~ important eharaf'h'r of length of beak 
t~illatt>d l'l\rli('r than <!hort-lX'aked tumhler8, which are 
at till' vp!lOtiite <'lId of the 8('rie;l ill th~ Jl.Il,IIlI.' W<1)(.'Ct. 

C'lOtM.'ly OOUDl,(,wd. with the stall'ment, that tbe or
ganii' n:mains from au iutenncdiate f"rmation nre in 
tI(1UlO dl'grt'O intcrmediate ill chnl"(lf'It'r, i.i the flU"t, 
illlIil<tro 011 by all pnllOOutologi~ts, t1hlt fo""iL" from two 
f'OIl>'('(·uthe fonuations nrc far more doedy rdllled to 
I'&('il otb('r. limn ftl"(! the fOBSill! from two n·mot,· ronlla
tillll8. Pictt-t. gin)8 IIlI a well-known ill~tallre, the 
~~'Iu·nll ..... ·mblauce of the organic remain~ from tbe 
!len·ral &tagt ... of the Cllftlk Conuati<)ll, thou,zh tile ~peciea 
are di$tiuct in NlI'h stage. 'l'h1! fAl't aluul', from ita 
generality, !IeI·rna to) IJa\'e sliftkeu Pn,ft',..."r J'ictd ill his 
finn 11I·1i,·r in tht, immutability of ~ll!~·i('>l. Illl who is 
~uaintl.J ,,·ilb the d~tributioll of c;'I:i!!l.ing !:'11I.'Cirs ow~r 
tho.' ~lo".', "ill Ilot attempt to 1U'filUllt for the close 
l"I,'I!('mblal\('(I of the distinct specLt'ilin clotlt'lycollScclitive 
fonn"tioIlM, hy tll(' physical oonf\itiOIlS of the Ilncient 
al1'llA hu,"illl!." remained ncftrly Ihe &IIllC. Let it be 
.... ·Ill,·mbered that the fonl'll! of lifl.', at I (·a~t those in
h.abiting the !ItS, luwe ehauged almOfit >limuitmlt'ous1y 
throughout tilt' world, ftlld thcrefor(' uuder the most 
diffl·rent climates and couditioll.S- COIlJ:lillcr the pro-
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{ligioUl ,ieissitudcs of climate during the pleistocene 
, period, whi('h indlldcs tho wbolo glacial !X'nod, and 

llote how littlo tho specific fonus of tIle inlinLitnllhi of 
tho sca llavo been a.tTectcd" 

On the theory of descent, tho full meaning of the 
fact or fOMSil remains from closely ('OII .. -'.ecuth·c forma
tions, tllolIgh rallk('(1 as distinct spe<'il'S, !x-ing closely 
relatro, is obvioUl. .As the accumulation of ench for
IllRtion has often bct"ln interrupted, and lIS long blank 
interWils llave intcn"cnoo between successi,"e fonuatioll~, 
we onght not to eXl)OOt to find, as I attempted to show 
in the last chapter, in any oue or two formaliOIl!l al1 the 
iutemlcdiate yarietiCil bct\\ecn tho specieR which ap
penred at tho COJUUlencemcnt all(l dose ofthcse periods; 
Lut we ougllt to find after inten'als, ,'ery long fill 

mCMUrM by years, but only moderately long lUI 

measured goologically, dOflCly allied fomls, or, IlS th('y 
ha\'e been called by some authors, reprClCntati,'o spe
cies; and thC116 '.1'0 assuredly do find. We find, ill 
short, such evidence of the slow IHld IICRI"CCly sensible 
mutation of specific forms, as we llflve Il jUl;t right to 
6l)OOtto find. 

On 1M Kate of Dtl'elopmrnt qJ Ancimt JiOrIM.-There 
hna Uel-n much dhicussion wllether J'CC(!.nt fonna are 
more highly de\"eloped than ancient. I will not here 
enter on this subject, for natumlists ha'·e not as yet 
defined to ench other', sat isf!l(:tioll what is meant by 
high alld low forma. The best defimtion probably ia, 
that tho higher forms ha,·e their OrgtlIUI more distinctly 
apeciali9l'd for different flmctioDs; and as such division of 
physiologicallaoollr seems to bo an IIdnmtage to each 
being, lIaturolselootioll will collstantly tend in so far to 
make the later and more modified forms higher than thcir 
early progenitol'll, or than the slightly modified dcscelld~ 
iUlUl of such progcni tors. I n a more general sense the 
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more rc('('lIt {onus must, on my tbeory, be higher than 
the more ancicnt; {or each new species is formed by 
ILllXing had sollie advantage in the struggl!;l for life 
OH'r oth(·r and precedillg fonns. If uuder a Ilearly 
l:Iimilar climate, the OOC('lle inhabitants of one quarter 
of 010 ,,()tId wcre l)Ut into competitioll with the nist
ing inhabitants of the !li\ll\e or some other quarter, 
the COt'pno fauna or Hora would certainly bo beaten 
and cxtl'nnIDat{'(i; as would a secondary {anna oy an 
t'occne, aud a pala.·ozoic flllllla by a ~lldarr fl\lllla. 
I do lIut doubt that thig I)TI)('(>SS of im))mvement hall 
afi"t'Cted in a marked and ""oll~ible manner the organ
wtioll of the more J'e("cut and \'ietorious fonll~ of life, 
in comparison with the {Iucient and heaten forms j but 
1 {'An ~'(! no way o{ t(',ltiug thie ,..-·rt of progress. 
CMJl!tat'l'8llB, for in._tance. nflt the highe~t in their OWIl 
(013ll!l, may hal"t' beaten the highe.;t mollUS1'8. From 
till' (oxtmordinary manner in which European pro
(Iuetimilf luwe I'C('('utly spread owr New Zcalaud, and 
haw seized on pla(,(,tl which IIlIlSt h.a\'c iJc<>n l)r('viousiy 
u(,(,llpiE~1. we may helie,'e, if all the animals and plants 
of Gr.oat Britain wcre set fwe in New Zi!alalld, that in 
the {'IlUI'S(' of timo a multitluie of British forms would 
loe<:omc t11oroughiy natnmliz,'<i there, and would ut(:r
minatl' many of the natin'>!. Oil tho other hand, 
from whut wc SNI !HIII' occurring in New ZClIillUd, alld 
from hlllllly a sing-It> illhll\>itallt of tIlt' 8O\lthcMI h(omi
"pherH luning l~~~)mc wild in any lourt of Euro[K', 
we IIlSY ~I"ubt, if all the I'n)(iudioll8 of Xc\\' Zt·ruaud 
were !!l·t fn'(! in {;r.·at Britnin. ,,-ht:th('r any coll~id('r
ahle IlUlulx·r ",,,uid he enabltld to ~'i~' on places IIOW 
()('(·ni,i.~il,y Ollr IUltin> plalJt-~ allfl allimllk Lnd{'r tills 
I>oint of \' jew, the \,roductiolls of Gn·at Britain Illay be 
><aid to bE' higher tlum. thOilO of XOIV ZClIlalld. Yet 
tllC mOl!t skilful natllmlbt from an cxaminatiou of tho 

Q 
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@1X'Cics of tho two countries could not hlU'O foreseen 

" thi" «'Suit. 
AW'~~il. illl!ists that anci('nt nnimals reeembio to a 

certuin extent the embryos of recent animals of the 
sallie clfl$;<t,,; or that tho geological ~ion of 
utind forms ill ill !lOme de!,rree parallel to the embryo-
10000it'fl1 dereiolJlIlollt of recent forms. J mu.;t follow 
J>icl.('t and liuxley in thinkin~ Ihat the truth of this 
doctrine is ,"cry far from pronl<1. Yet r fully eX(IC(:t to 
see it hcreufll·r confirmed, at least ill regnnl to subonli· 
unte groups, whi(,1t lJUvo branched otT from each other 
witllin compamtively reeeni times. :For this doctrine 
of .\~il. 8('(.>(lru" well wilh the tl,cory of natural 
IIl'lection. ]n n future challter I shall attempt to show 
that the adult dim:1'8 from its embryo, owing to ,"aria· 
tionJ:l supen-cuing- nt a not enrly Rf,f(', and being inhe
rit.ed at n corfL"'ponding age, This Jl~ whilst it 
lcaH!s the emllryo nlmo.st unaltered, rontinually adds, 
in the cuuM! of suc(.'(;t;.,;.h'e generulions, more and more 
ilitTcrence to the adult, 

~rhll:l tho embryo OOIllCS to be left as a I!Ort OCllicture, 
presc.ned by nature, of the ancient and 1f'!18 modified 
oondition of loadJ IUlima!. 'J his view wny be true, and 
yd it way no\w 00 capable or full IJroof. ~ing, for 
illstllllCO, that tho oidCl>t known mammnls. reptiles, and 
fLoh strictly belong to their own proper classee,'though 
somo of these old forllls!Iore ill a slight degree less dis_ 
tinct fJol11 cach other Ulan are tho typicnl membel'8 of 
tbe same grouJl8 at Iho pre~nt duy, it would be ntin to 
look for animal8 luwing the comlllon embryological 
character of tho Vcrtebmta, until ~ fur loeneath tho 
lowest Silurian strata are dii!ooycrOO-a discO\'cry of 
which the chanee is very 8mall, 

011 the Suc«uiQII oj the ,ame Typu wit/lill tll6 .ame 
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art''', Juri"9 !~~ laur terliar!l ,wrw.Z..-1Lr. Clift. mallY 
y~'Ot'!I ago showed that the fos.;il mammals from the 
Au..~trnli;\U caves were elOISely flilied to the li\'illg mar· 
iIllpinls of that oontinent. In South .\mcricI&, a Bimilar 
rdntion>!llip is manifest, C'fen to lUI UIlOOU('fl.te<\ eye, 
in tho ~i~"I\utic piCCl'IJ of armour like those of the arum
dillo, found in several parti! of La Plato.; lind Professor 
OW('n hns ShOWll in the mOlit striking manner that most 
uf tho C._il mammals, buried there in 811Ch lIumbers, 
are relat(. ... 1 to Hauth American types. 'I'his relation
,Jaip i~ ~'V('n more dl'arly,;('('n in the womh·rful coHee
Ij"n uf fUIi<il bi,ln('S made by 1111. Lun.l alld Clau~n ill 
th~\ C&'fl.'ll (.If Bruil. I was iIO wlldl impressed with 
tht- • fl\(:~ that I Itrougly in;<iiltt'd, ill 1839 and 1815, 
on thUi "Iaw of the succes;ion oftypl'~"--on "this ",-on
Iit'riul I'('Jation~hip in the Bame continent betwccn the 
d'>Q(1 and tho lil·iug." Profc:;:j()rOwcn hIlS 8ub.sc(IUentiy 
tXtt'n~lt'd tho JW,me geuera l i~tion to the mammals of 
tho Uld World. Wo soo tho sarno law in this author's 
re~torMious of the extinct and f,-lgftutic birds of New 
Z.·aland. Wo see it also in tho birds of tho C8\"CII of 
Uru.zil. :\Ir. Woodward hlUl shown that tho BalDO law 
huM" I-"IKKi with llCa-shells, lmt from tilo wide distribu· 
tiun (.If 11\0..1. '::;cnt'ra of moll\bCf!, it is lIot well displayed 
II\' tJu·m. Other ca<I('iJ could be a.dded, as tl~ relation 
~tween tho ('1tinct and liviu; land-sh.·n. of J,ladcira; 
and k""t'tc'1I the cxtinetalld !i\'iog braekCJl-wnter shells 
of the .\ralo·Caapiao NlI.. 

Now what dOCol this remarkablo lnw of the SUCCC9-

.ion of t he Barno types within tho 8Ilmo areM mean? 
He w(.lu.ld 00 a bold man, who a fte r oompariug tho IJre
fleDt eliru&te of '\ Ulltralia and of pn.rtil of Houth America 
limier the 88me latitude, would attelllpt to aooount, 011 

Ihe one band, by dislimilar phy~ica l conditione for the 
~iulilarity of the inhabitant. of thCIIC t",o contineuts. 

Q 2 
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and. on tho o1]1I'f hand, hy s.Lmilnrity of conditions, for 
the uniformity of the smne types in each during' the 
later ('!tinr), l)Criods. Nor elm it be pretended that it 
is all immutable law that ffiaMl]linis should lilnoo been 
chiefly or solely produced in Au«trnliaj or that Eden
Inta auf! other .\.merican types should ha:vo been 801el), 
prodlU.'('(i in South America.. :For we know thnt Europe 
in ancient limes WIllJ IleOllled by numerous 1l1ntSupiais j 
and I ha\'o shown in the publications abcl're alluded to, 
that in America the Inw of distribution of terrestrial 
mammaL! W8.8 fonnerly different from what it now is. 
North AIll('riea fonnetly partook strongly of the pre
sent character of tho Southern halt of the continent; 
and tho fIOuthem half WI\8 ronnerly more closely allied, 
than it is at 11I'Csent, to the northcn l half. In iI similar 
manner wo kllOw from Fnleoncr aud Cmltley's dis
cMeric~, that nortllCrn India WAA formerly more closely 
relnted in its mammals to Africa tllan it is ut the pre
sent timc. Analogous f!lcts could be given in relation 
to the dbt ribution of marino IlniUlals. 

Oil the thoory of dc!l('cnt wil h modification, the great 
law of tlu: long enduring', Lut not immutable, 5Uccesl!ion 
of the same types within the BIlUlC areas, is at once 
upla.inl'(i; fur the inhuLitllnt~ of each quarter of the 
world \lill ob\-iou ... ly j(·ud to l"'ll\"e in that quarter, 
Juring til(' next sucC<'«ling p('rioJ of time, closely 
ullit.u thougll in toOlile Jrgrce llwdifled de:>cendrull& 1£ 
the iuh'luitants of OIiC oontilll'nt furmerly differed 
J.,"l't'atiy from those of anotli("r contincnt, 110 \lill their 
llI()tlili~~1 dC8Cenrlants still differ in ncarly the 8IlUlC 

lIlanncr and dcf,'fOO. nut after H:"fj'long intenals of 
time and after great gcographieal changes, penrtitting 
llIllch inter-mib'fntion, the f('(-bler will yield to the 
more dominant form~ alld there will be nothing im
mutablo in the laws of past alld 1)rC>-Cnt di.:.tribution. 



SAllE TYPF.s L'" SAlfE ARt:A.S. 341 

It may be asked in ridicule, whether 18up~ that 
the megnth~rium and other Illlied hllge monsters ha"e 
left IJehiud them in South AllleriCtl, the sloth, armadillo, 
ami flnteater, lUI their dcgcncrnte dcaeendanta. 'Ihis 
CAnnot for an instant be admitted. 'rhceo huge ani
mal~ hnvo become wholly extinct, and have lcft IlO IlfO
g.-ny_ Jjut in tJla cavcs of Brnzil, 1h('ro tlN Illany 
extinct ~pecic8 which aro closely allied ill si1.6 and in 
otbt-r charnctera to the species ~till living in ~uth 
Am.-ricn j 8Jld !O(lIno of the>JO fo..~il~ may 00 tho aclUlIl 
I'rv~t'nit"rs of liI'ing species. lt mllst not be for
gotkn thill, (>n my tbrory, all the "pecit'8 of tho same 
,"",'nu'! luwe d."<Ct'nded from some one fllw'Cies; so that 
if ~ix g,-m'ra, clU'h haloing eight ~peck'll, 00 found in ono 
g,-ol,,!.rj,'al formation, and in the Ilext !;uCCCI..'<iiug forma
tion tht-N 00 !lil: other allied or reprcSentRti,'e gellern 
with tlle same uumber of species, then we lIlay con
dudo that ollly one species of each of tho six older 
gt:u('n'l has kit mooified descendants, collstit1l1ing tho 
~l: new g\'lIcrn. 'l'he othcr sc,'('n spccies of the old 
g('n('rn lull'o all died out and have IcCt 110 Ilrogt'Uy. Or, 
which Ilould Ilrooobly be II. far oommon(:r ca&:!, two or 
til,,-.. , );pt'('il'>l of two or three alone of the six older 
~'Ilcra will bare beE-n the I*r(:nts of the six uew 
f:'t'lu·ra j the other old speei1'8 and the oth"'r wbole 
01<1 gt'lI~rn Ilill"iug become utterly ('xtiuct, ln failing 
{lru.·r.<, with tJle geuera and 6"1)()('i{'fl docrt'lIJSing ill 
IlIiUll/t,1'fl, tl:I apparently iii tho ca:;o of the EJI'ntata of 
bouth ." mlrieR, ~tiU fewer geul'm alld spcciea willlLa\"e 
Il'ft modified blood.JeliCi'udnnt& 

SlImmflry (>f tlu preotdin9 and prrmd Ol.ajllen.-l 
hllH' attl'llll!k-d to show that the ~(-ologieal r(\COnI is 
l'xt"'In(,ly imperfect j that ouly 9. small portiou of the 
globe hIlS hl't:u geologically uJllort.-d with eare j that 
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only certain clas.<,('s of orgo.nic beings have been largely 
presened in a fOMil state; that the number both of 
specimens and of species, llre8Cryed in Ollr museulUs, is 
o.bsolutely as nothing compared wilh the incalculable 
number of generatiolls which must have passed away 
evell during a single formation; that, owing to sub
sidenco being necessary for tho £\CCutnulatioll of fossili
ferous deposits thick enough to resist future degradatioll, 
enormous intervals of time have elapsed betlH;en tho 
successiyo formations; that thero has probably been 
more extinction during the periods of subsidence, and 
more mriation during the periods of ele,·atioll, and 
during tho latter the record willill""C been least pcr
fectly kept; that each single formation has not been 
continuously deposited; that the dnration of eneh 
formation is, perhaps, short compared with tho aveNlgc 
duration of specific fonus; tllat migrfl.tion hAA lllfl.yed 
an. illlporlallt part in the first apJX'arnnco of now fonns 
in anyone area. and fomlation; that widely I1l.agillg 
spc('ies are those wllieh havo ,·aried most, and have 
oftenest giren rise to lIew speciCII; and that varieties 
have at first often been local. All UICse causes taken 
conjointly, must bare tended to make the geological 
record extremely imperfect, lind will to a largo extent 
explain why 1'10 do not filld illterminnWe '·Iuieties, con
necting together all the extinct and existiug forms of 
life by the finest graduated steps. 

lie who rejects these views on the nature of the 
geological record, will rightly reject my whole theory. 
For he may ask in yuin where are the numberless 
transitional links which must formerly have connccted 
the closely allied or representative SpeciCII, found iii 
the I!Cveral stages of the !!Illite great formation. He 
mlly disbelieve in tlJ(l enormous inten·ule of time which 
ha'·e elapsed. betweeu our consecutive formations; he 
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lDAy on'rlook how important 1\ part migration mll .. "l 
have plflyed, whell the fonnatiOIlS of any onc great 
region alone. as that of }:uropt', are oonsidered; he mav 
ulW' the apparent, but often fal.;ely apparent, sudd,,;\ 
coming in of whole grouJ'lll of HI>e<'if'8. He lIlay ask 
wheNI are the remains of tllORC infinitely numerou~ 
orgal1i~mll wiJich IDlll!t have cxktcd long before the 
tiM bed of the Silurian syst('m was drpollilC'd: I can 
an8W('r tllis lath:r que><tion only hypotil('tically, by say
ing that at! far as w-e ('811 see, wiwre our O('c&ns now 
(lJ:t('ud tht'y have (or an euonUflUll II('ri,1<1 ('xtended, aud 
wbero our OI:Il'ilJating oollliuCDU I)I)W stand they ba\'c 
stood (,Ter muee the t'tiluMan epoch; but that long 
beforu that IlI'riod. tbe world lIlay 1111.\-(\ presented a 
wbolly dill'l'fent fII:<J>e<'t; and that the older CQntinents, 
formed of formations older Illnn any known to WI, mny 
now all be in a metamorphosed condition, or may lie 
bnried nnder tho ocean. 

I'lUI>liug from these difficulties, all tho otllCr great 
leading facL,j in lllliroontology seem to 1110 simply to 
follow on the theory of d('!O('ent with modification 
tbn>ngh natural .selection. We can thus nuderstund 
ht.lw it g that new lIpC<'iCi! come in alowly and IjUcee3-
Ilively; ht.lw spe<.'ies of difTerent da&;<.'S do not ncces
Mrily chango 1o)."L'ther, t.Ir at the MillO rote, or in the 
.ame degree; y\lt in the long run that all undergo 
modificatiou to IIOme ('xtellt. 'I'ht' extinction of old 
ft.lrDlll it the almoet ine,-itable COIl&t'llu('nce of the pro
duction of new fonn& We can ulldcl'l:Itand why wholl 
a lpeciel hu ooce disaPIKlflf(ll l it Il()\"Of rrapp<>urs. 
Group' of ipOCiea increase ill num~'1'1 slowly, aud 
endure for unequal period.! of limt'; for the llrocel!8 of 
modification it DeOOe3arily slow, and dppendii Oil mnny 
complex contingeneitS Tbe dt.lminant s]>ori<'8 of the 
l.arger dt.lminant groupil kmd to loaHl Ulany modifit:d 
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dC8C('nru.nta, aod tlillil new sut-groups ami groups are 
fonne<l All these are formed, the I!peci('jJ of the 1el:!S 
"igor:ous group .. , from their inferiority inheritro from a 
common )lrogenitor, tend to become (!xlillct together, and 
to lefll'l' no modified offspring on tiLo file(' of the earth. 
But the u\t('r ('xtinctiou of a wholo l-'nmp of species 
may often be n ,-ery slow procCSl!, from the sun'h-al of 
n f('"' d('ilCendallts, lingering in protcct("{i and i.:;olate<i 
situations. When It group hlUl 011('0 wholly diij(lpp<'ared, 
it docs not retl)lpear; for tho link of b"onemtioo hll8 
oo.rn I:oroken. 

Wo call understand how the spli'R(ling of the domi
nnnt fomUi of life, wbieh are thOllC that oftenest vary, 
will in the long run tend 10 11001)10 the world witll 
allied, but modified, descendants; snd tlu~f!C will gene
rally 811CCE:!ed iu taking the Illaees of thceo groups of 
spcci('jJ wlucll are their inferiors in the struggle for 
cl'i!:ltene{', H encc, nfter long inten'nls of time, the 
pro<iu('tions of the world will appear 10 have clmngcd 
I'imnltancously. 

We C8n understand how it is tllnt nil tho forms of 
lif(>, ancient and recent. make I.ogt:ther one grand 
sy:olclll; for all are OOIlJlccte<i by geneNltiolL We can 
IInd(,I'><UlIId, from the oontinued tentlNlcy to dh'ergence 
of character, why the more ancient a (onn is. the more 
it genemlly differs from those now living. Why ancient 
and cxtinct fonns often tcnd to flll III' gtl)'EI between 
csi;;tillg form8, 90metimeg blcnding two groups previ. 
ously c1fL88C(l as d1ltinct into oue; bllt more commonly 
only bringing thelll a little dOoOCr together. TIJe more 
ancient /l. form is, the more often, Ilppareul1y, it dis
Il]uys characters in some degree intcnuedint.c between 
groups !lOW distinct; for the more ancient a form is. 
the lI\OI"'O nearly it will be related 10, and consequently 
resemble, tho cowmon progenitor of groUlli, since be-
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('(Ime willely divergent. El.:tinct (orma fire seldonl 
dirt'('tiy intermediate between existing (onus; but are 
int('nnediate only by a long and circuitou~ course 
throl1~h many ('Xtinct and Ycry different forms. "'c 
elm clearly ace why the organic remains of closely con· 
secuti\'c formations are more closely nUicd to each 
otiKr, tium are those of remote fonnntiolls; for tIle 
form~ are more closely linked together by gcncrotioll: 
we can (']<'>8rly sec why the remains of nn intermediate 
fonnntion are intermediate in character. 

The inhabitants of each SllcC('il'\h'o period iu the 
wor!(I'R hi&ory ruu'o beaten tli;,ir prcd1'<'e8!101'!I in tile 
ral'e for Jir~" and arc, in I!O far, higher in t1}O 8CfIlo of 
lI\l.tun,l; all(\ thii lIlay account for that mh'llC yet ill
dcfill\'t\ Ill'ntiment, felt by nlally pnlwollwlogi..!tll, that 
orp;fUl~'-lIljon on tho whole hIlS progressed. lr it should 
h(>T('Ilftl'r 1.0<1 prow!d that ancient animals reS(!lllble to a 
certain cxtent tIle cmbryos ofmoro roocnt animals of the 
same eh~ the fact will be intelligible. 'J.'he succession 
of the Ij!lUle t)1)(.'8 of structure within the SllUiO nreas 
during the Inter geological perieds (,CB8e!I to be myste
riou,., Rnd ia simply explained by inllcritAncc. 

If then the geological record be lUi imperfect lUi I 
!x·lh'e it to be, and it may at lcast be ll8ll('rtoo that 
til€' record caunot be prol'ed to be much more perfect. 
the nhun oujE!('tioWJ to the theory of natural selection 
are greatly iliminilshed or disaJll'car. On the other 
hand, all tho chid laws of palreontolOfO' Illniuly pro
claim, lUi it sccms to me, that species havo beel\ pro
dUce<1 by ordinary generation: old forms illl.l'ing been 
supplantt.>d by lIew aud improved forllls of life, produced 
by the Jal\'s of "ariation still acting round us, and pre
lervoo by Natural Selection. 

Q 3 
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CHAPTER XI. 

GZOOUArHlc .• L DlirI'R1UUTIOl<. 

P,""ntili6!ributionCll.nnotbc.CC(luntlrlforbydiffcnm~inpby_ 

Bica.l oonilitiolls-Irnportau"" ofbanicl"I-Afliulty of the pro-
duetjOlls of tbo I18me oontinent-Cent"" of <::reatiou-Mt"an9 
ofdiBpeI'll81,1,yeliaugrtlofclirnatealldofthele.-eloftheiand, 
and by occa.sioJlll.i mcaIl6-Di.ijjl"rsal during the Glacial period 
<XH.lltensive with tbeworld. 

IN considering the distribution of organio beings over 
the face of the globe. tho first great fact which strikes 
us is, that neither the similarity nor tllO dissimila.rity 
of tho inhabitants of various regions can be accounted 
for by their dimata! and other physical conditions. Of 
late, almost every author who has studied the subject 
hsa como to this conclusiou. 'l'he case of America 
a.lono would almost guffieo to provo its truth: for if wo 
exclude the northern part.s where the circumpolar land 
is almost continuous, all aHthors agree that OliO of the 
most fuudfllncntal di\'isions in geogmphical distribution 
is that between the New and Old Worlds; yet if we 
tm\'cl over the vast American contineDt, from the 
oentml paris of the United States to its extremo 
BOutherli point, we meet with tho most diversified con
ditions j the most humid districts, arid deserta, lofty 
mountains, grossy plains, forests, marshes, lakos, and 
great rivers, under alm08t every temperature. ~'hcro is 
hardly a climato or condition in the Old World which 
cannot be parallelod in the New-at least as closely 
as the same species genemlly requiro; for it is a lJlost 
mre ease to find a group of organisms confined to any 
small spot, baying conditions peculiar in only a slight 
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dl"j:!Tf'('; for instance, 8111all 1U'('68 in the Old World 
l'!lUld be llOinted out hotter than any in the New 
World, yet the!&' are not illhabited by 110 poculiar fauna 
or flum. Not\\-ithstllonding this lJ6mllelis.m ill the con
ditioll.!l of the Old aud New Worlds, how widely differ
('ntaM their Ih'iug productions! 

In th(' ROuthenl llclIliRpherc, if we colllpare large 
tm("U of Inud in Australia, Routh Afri('a, nnd western 
RI.uth AlIlcri(,8, oc-tween latitudes 2';" and 3;)0, we shall 
finrl pBrt8 eJ:tl1'mely similnr in all their ronrlitiollJ<, yet 
it ..... ('ul<l not \.I(' J"IOl"'ible to point out three faullas and 
Hums more utterly dis.;imilar. Or again we ilia)" 00111-
pare th(' produ('tions of South Ameri(,110 ROuth of lat 
3.;" with ti)O!<l' n"rth of 2J~, Wlli('il ron..equelltly inhabit 
a ('O(LQi,](lmhly ttilfcre-nt climate, and tlley will be found 
illCOmlJ6mbly more dosely reilloted to cadi other, than 
they are to tho productions of .\ustrI\Ji/\ or Afnen under 
n('nrly the AAme climate. Allnlogous f(lCU could be 
gi\"en ..... ith re~pect lo the inhnhitnntil of tIl(! sell. 

A St'('Ond gr<'nt fact ",JLidl strikeR UR in our general 
n:"'iew is, tllnt homers of nlly kind, or obstacles to free 
mip.'TBtion, I\re n>lated ill a c10e0 and imllOrtant manncr 
to tll+' dilTt.'n-ll{'('8 between the ]lrodu('tiOIl8 of '\"arious 
n~(lll& We i;('(' this in the gtffit diffcl'('nce of Ilearly 
.11 tllC t('m.,.trial prodnctioIl!J of tho Xew and Old 
WorM"" exrrptiog' in the Dorthenl parts, wh('re the 
land almOllt join!!, "nil where, under 110 !!Ii~htly different 
t'limate, th~·ro mi~ht haye been fT('C miwation for tl16 
nortli('m t(!mpernte forms, lUI thero 11011' is for the 
Itrietiy IU'('tic prodnctions. We 8(1) the 881\10 fact ill 
the great dim-reneo betw(,(,11 the inl16l,itlln18 of Ana
tndia, Africa, and oouth America under tho 881110 lali· 
tlld£.: for tb{·tIC countril'l!l are alm<»;t III much i9()lnted 
(rom each other 8.11 is JlOtIlIihlt... On ('8.('h I'Ontinent, 
fllao,. we lee the same fact; for 011 tho Olll)()8ite Rides of 
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lofty anel rontinuous mouutain.muges, tllld of gt'<'at 
dei<C'rts, and 80Uletimee e,-en of large ri,-('I'I:I. we find 
diff~rent J)nxiul'tion8 j thoug:h ns mountaill-('hnin!i, 
d!.W!rt.s, &e., are not as impn&;lllJlo:', or likely to havo 
('ndurcd 80 long liB the oceaus IICl)lI.mting rontinents, 
the diffCl'{'ncea are H'ry inferior in degree to those cha
mct('ristic of distinct colltinents. 

Turning to tbo 8('a, we find the Sflme law. No two 
marino falluns are more di;;tinct, witll banlly a fi~ll, 
I!hcll, or emb in common, than those of tho ('Rstem and 
western shore8 of Sonth aDd Centml America j yet 
tllCS6 great fauuM are sepamtro only by tlu:' Illlrrow, 
but impaS8flblc, isthmus of Panama. Welltward of tlle 
shores of A mcrica, a wide sl)lI.ce of open ocCtln extends, 
with 1I0t an island as !I hlllting-plllCo for cllligmnta j 
here wo ha'-e a oomer of another kind, and I1S 800n ns 
tltiil is l~ we meet in the castenl isIllnda of tlle 
Pacific, with allother aud totally di,;tinct fauna, So 
that hf'ro thmo 1U!lrillO fUllnus mnge far uort hWllrd and 
8Outhward, in pnnlllel linCll not far from eft('h other, 
umler col'J'eilponding climatCll j but £rom bdng sopa-
mled £rom each other by impoSMble oomers, either 
of Illnel or open sea, they arc wholly di~tinct. 011 tho 
otlwr hund, proceeding still furthDr westward from tho 
eastern islands of tho tropicoJ JwuU of the VlICific, wo 
encounter no impll8i!11ble oorricrs, alld we have innu
merablo islands M haltiug-JlI~ or continllOIl! consta, 
uutil after trayelJing over a hem isphere we como to the 
shon:tl of Africa j aJl(I over tlLill "!Ult sptlCe wo meet with 
no weU-defined ami distinct marine falllUl8. Although 
hanlIy ono shell, crab or fish is oommon to the aoo,-e
named three II.pproximate faulIM of Enslenl and Westenl 
America and tho enstem Pacific islands, yet many fish 
range from tho Pacific into tho I ndia ll Ocean, a.nd many 
shells fire common to the eastern islands of the Pacific 
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an,lllll' ('fI.!ltcm @hon"S of ..t/riea, 011 almOlltexactly 0IJ£IO"" 
8i1\' Dl('ridinn8 of longitude, 

.\ third grmt fact. partl~' in ... ludro in the foregoing 
sUtt('!llrntt, is tile affinity of the IJroductioD8 of the 
8Illllrr continent or sea, though tho ~1MX!i(>fj thcmS('h'cs 
aro dilitind at different points ulld stations, It is 
a law of tho widest gellrrolity, and e\'cry continent 
offen innuID('rablo i n~tnn('('<O, t.,·(,vrrthrlC811 tiiO lIntn
mli4 in tra\'rlliug, (or inl'tan('e, from north to 80uth 
m'wr fail~ to be 8tru('k b" the manner ill which S\1C

N'>o-~i\'o l-'f(>IIPS of bcin~ s~ificnlly d6tinct, yt't clearly 
l'('l!lh_"'~ t('ph,,~ t'tI.{'h othcr, 11(\ hean from d06Cly 
1I11i(.'(I, yet di~tinct killd.3 of bird'!, notes lIeorly similar, 
flUlIIil.'<"l their ue;;t.:; similnrly conmnl('f('(I, lmt uot quite 
alike, \lith Cf!'W1 coloured in nearly tho 8Clmo manner, 
Th(' Illainll lIt'ar the ~trnil.i! of )TlIgcllllll nrc inhabited 
by our ~p~:>d(>fj of Rhea (American OI;tri('h), and north
ward Ih(' piniull of La. PlaIa by another ~1)('CiC8 of the 
i!lllll(' gt'nns; and not by Il. tnlO OIltrich or emu, liko 
thOl!(l found ill Afriea aud A1Istmiia under tho sarno 
latitlld(', On th('S(l same IJlain8 of La Plat3, we 800 
th(' ~outi and bizcadm, Ilnimals bln-iug lloorly the 
8RUl(, hahilll 8iI our hares and rabbiu and belollglng io 
the 8Il.1ll0 order o( Hodcnb, lmt th('y 1)laiuly display 
all Aml,ric-an trlle of stl'llctllre. We Meellcl the lofty 
p,'j,kll of the Cordillero and we find an alpill{' s:pecies 
or biuol1clia; we look to the wllters, IIlId we do lIot find 
tiu' l)l:u\'('r or mu.-k.rat, Lut the ('Onm and eapyoora, 
rod.'nUl of the American tYIK', Jnllllllll:mhio other in
staIlC('S could be gh'en, 1£ wo look to tho islands off 
til{> Anwri('an @hori', bowol'er IIIl1l'h they mlly differ in 
w"Ologieal structure, tbe inhabitants, tllOugh tl ley may 
be all pt'(!uliar SIMX!ies, are esseutially American, W o 
may look ~k to past ngee, 118 showl\ in the last 
chapter, and we find American types t hell pnwslent on 
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the Am('ri~n continent and in tile Ameri('fln gens. 

W(' 8('(' in these facts aome deel) orf(1'nic bond, prenil
illg throughout 1Ipft('C and tim(', o"('r the snIDe flTe611 of 
land and wll.t('r, and indclK'nd('nt of their physicnl oon
ditiona. The naturalist IDust fool little ('urioeity, who 
is not l<>d to inquire what this bond ia. 

Thill bond, on my theory. is simply inheritance, tllat 
cnuso ,,'1Ii('h Alone, as far tuI wc JlOIliti"ely know, pro
duC('/! organisms quite like, or. as we fICO in tho case of 
varif'tiee, lIearly like each other. The dilJ:iimilarity of 
the inhabitallta of different n>gionll may be attributed 
to modificntion through natural selection, and in a quite 
subordinate degree to tho diroct. inl\uenoo of different 
IlhYf:i('8.1 oomlitions. The dCbrtOO of dissimilarity will de
JX'lId on the lnigration of tlle more dominant fonna of life 
from one region into another baving been effect.ed witll 
morc or less case, at periods more or JC118 remote ;-()II 
tll{\ nntllrt' and number of the fonn('r immigronts;
and on til('ir action and renetion, in their mutual 
Atnl~gi('8 for life ;-the relation of organism to organism 
beinfr, as I have already ollen remarked, the IUGst im· 
portallt of all relations. Thus the high importance of 
llnrri('l's com('8 illlo play by (,hocking mig-mtion; M 
dO('~ limc for the slow proce!lll of modificntion through 
natuml S('1E'ction. Widely-mnging species, abounding 
in individuals, which hn"e nlrendy triumphed owr man~' 
competitors in their own widely-cxtcnded homes will 
ha"o tho best chance of aeiziug on lIew IlllICe8, when they 
8lm·ad into now 001\ntries. III their 1I0w 110m('8 they 
will be exposed to new conditions, aud will frequently 
under~t'{l further modificntion and imllro,'emellt j and 
tlms they wiU become still further vietorioll8, and will 
Ilroduce groups of modified deflCcndilnl;!. On tlus prill. 
cil)le of inheritance witll modification, wo can under
eland how it is that eectioll8 or genera, whole geneI'll, 
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find p,"pn f!lmilies are ('Onfinro to the rome nrc8ll, as ill 
lIO I'Ommonly and notoriously tile CIUIe, 

J beli(>,'e, as was remarked in the Inst chapter, in 110 

law of 1l('C('S.5tlry development. As the "nriability of 
(,8('h $pedCll ill an indepel1dent property, flud wiU be 
tak(>11 nelwlntage of by IUl.hlml selection, only IlO far as 
it prufitIJ the individual in its ('OIl1IJlex atnlgglo for 
lift" IlO tho degree of modification in different speciCil 
will be no unirorm qnantity, H, for instanee. 11 number 
of !l1)t,-'('ip~, which stuud ill diJ«.t competition 1\;lh each 
otli4'r, migrate in a body into a new and alkrwards 
i,,"lah,'(1 count')', they will be Jiulo lioblo to modifica
tiun; fur Tl('ither mijrmtiOIl nor isoiotion in tliemselves 
('811 do anytbing, Thl'8e principlp!! como into 11lay oilly 
by loringing orgallims into new relatiollS with each other, 
anll in a le>W'r degree with tho surrounding pllysical con
ditions. As we havo seen in the IllSt cillllJter thnt IlOmo 
form,; hrwo rdained nearly the some chamctcr from fill 

enormously I"('lllote geological lK'riod, IlO ('('rtnin species 
hRH' migNltcd o"er ,'ast spaces, nnd hlH'o 1101. lJ(x:omo 
w-eatly modified, 

On th('!<\-' ,-ie","!!, it is ob"ious, that tho several species 
of the stuno geIlUS, though inhabiting tho moet. di.'<tant 
quarh,·rs of tho world, must urigillally ha\'o p~cdcd 
fn,m th(> MlDe source, as they 1\8\'e d<'Sl'cnded from the 
Mme progenitor, In the mS(l of thO!lO ~pl'('ie~ which 
haw Illitiergone during whole grologi{,RI lK'riods but 
little modification, there is not mn{'h (liftiPllity in believ
ing that thfOY ma~' ha"o migrntro fn)m tho Mmo region; 
for during the "ast googmphical and dimatnl ehanges 
""hiell Vo'i11lune IJUpe[,'o'Cned sinpo andent times, almost 
anyamoun\ of migration is possible, But in mallyother 
ca.aos. in which we have fCll!IOll to belio\'o tin'll. tho species 
of a genlll have been produred within comparatively 
receu\ times, there is great difticulty 011 this bood. It 

W.--.r 'f 
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is also obvious that tile individuals of the same species, 
though now inhabiting disiant aud isolated regions, must 
have ]lroeceded from one spol, where their parents were 
fir"t produced: for, as el:plainoo in the last cllapter, it 
is incredible that individlmls identically the same should 
ever have been produced through natural selection from 
parents spceific(llly distinct. 

"'e are thus brought to tIle question wbicll has been 
hugely discussed by naturalislB, Immely, whether species 
have been created at ono or more points of the earth's 
surfuce. Undoubtedly there are very mllny cases of 
extreme difficulty, in understanding Low the same spe
cies could possibly ilave migrated from some ono point 
to the several distant and isolated ])(lints, where now 
found. Nevertheless tIle simJllicity of tho view thllt 
each species WIl8 first produced within a mngle region 
cnptiw11cS the mind. lie who rejects it, rejects the 
t>eTa cauaa of ordinary generation with subsequent mi
gration, and calls in tIle agency of a miracle. It is 
universa.l1y admitted, tbat in most cases the area in
habited by II species is continnous; lind when a plant 
or animal inhabilB two l)(lints so distant from each 
other, or with an interval of such a nature, that tIle 
space could not be easily passed over by migrotioll. the 
fact is giycn ILS something remarkable and exceptional. 
The capacity of migrating across the sea is llIore dis
tinctly limited in terrestrial mammals, tOOn perllaps ill 
any other organic beings; alld, accordingly, we find no 
illeltplicable cases of the same mammal inhabiting dis
tant points of tho world. No geologist will feel any 
difticulty in such cases ILS Great Britain having been 
formerly united to Europe, and consequently possessing 
tho same quadmpeds. But if tho samo species lC!ln 
be produced at two separate points, wby do wo not 
find .8 single mamlllal commOll to Europe and Aus-
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tralilt or South .Amrriea? The CQnditions of lifo IU'C 

neatly the same, !IO that a multitude of .European animals 
snd plaut! hn'·c become nnillmli~ in J\mcrica and 
Autltmlia; and !lOme of the abotiginnl plants arc idcnti
<'ally the same at these distant points of tlLO northern 
and southern lH,misphcres? The answer, M 1 lJelicve, 
iii, that mal1lUlnL~ have not been nblo to mig-rote, whcreas 
sollie !llnnt!!, from their ,·Utied mellUS of di~llCrslll, hiH·O 

migrated flCl'O>!II the; \·ast and broken inlel'$jlaC('. The 
W'tnt and ISlriking iufluence which bnrriel'$ of c\-ery kind 
hne had 011 distribution, is illt<'lli¢ble only on the view 
that th(\ gt'{'tlt majority of speei<.~ htwe !.>N'II produced 
011 one hide alone, and ha,-.e lIot !~n able to migroto to 
t111' olher sidc. F:ome few familie;., man)" sub-famiIiCll, 
H:r~· many g~·nf'ro. and a still gn>nter number of ~
tions of gell~'m arc confined to a single feb';on; IIl1d it 
lllUI been ob~,.'n·ed by 1IC\'eml IIl1tUrolistA, that the most 
natuml /:-.'('Il('m, or those genem ill whieh the III)('()ies are 
IllOdt dOlll,ly related to each other, are gencrolly loea.l, 
or confill<.,<l to one area. What fl. strouge !lIIomaly it 
would b€>. if, whol\ coming ono step lo ..... er in tho 8Crics, 
to th€' iudi\"iduals of the l!iI.me speci('F<, a dirortly oppo
!<itf' rule i're,·ailed; and I!pcciCii wero not local, but had 
bt"'11 prudu('t,,1 in two or more distinct areaa I 

Henn' it ""'inS to me, as it hl\8 to many other natu
ralil4i<. that th(' vicw of eaf'h ~I)(>('if'!l having lICeu pro
dw .. -d ill (JIlt' " ..... " alone, and h!l.ving su1Jt>equf'ntly mi
grntt'tl from tlUlI area Ili! filr W! i1$ I)OW('1'3 of migrotion 
and ~lIbo1i11kne(' undef lJa8t lind prel:loCut ('Onditioll8 per
mit!.;..:l, ig tlw mOl<t Ilrobnble. l'ndoubh'(Uy many en~C8 
Ot'('ur, in "hi"h we call1lot cxpllliu how tho sallie Sl)('()ies 
eVllltl ha,'/· 10lUllll-d from one poiut to tho :olher. nut 
the f...'t'<l.""'l,hiea! and c1im"tal ('hllll~'F<, ..... hieh ha,·c cer· 
tainly 0\~·1lm.'(1 within T('fi:llt ~'OO!t)b';('8! lilue!!, must 
have intt"lttll'h:d or rendert..'ti dil:lCOuliuuous the fOf' 



3.)1 OEOOnAl'lIICAL ptSTntnCT10:O;. 

merly continuous range of mauy BI)C('icA. 80 tl1nt 
we nrc reduced to c(lIlaider whetllcr the exceptions to 
colltinuity of runge Rrf'!l() numerous {lud of 80 grave II 
nuluN!, that wo oll~ht to gi,"c up tllO IJelief, rendered 
probnble by ~cncml ("()nl!ideratioll.~ tbat clV'h speciea 
119.8 been IJrodu('\'(1 within olle area, and has migrated 
thence 9.8 far aa it could. It would be IKlp<'i(.,..,ly tediolUl 
to di,;cuS8 all tho ('XCC»liOIlflI cases oflhe sallle Spe<!ies, 
11011' lhing at distant and separated poillts j Ilor do I 
for a moment I)rct('nd that any C:tpllllllltion could be 
otTcrOO of many SUell cas('~. ]lilt {lftcr 9Omo I)reliminary 
rellli\rks, I will diiIC\l8$ a few of the most striking classes 
of facts; namely, the existence of the Illl1ne speciC'!! 011 
tho fIllmmit8 of distant moulltain.ral\~, and at distant 
points in the luetic aud autarctic regioll~ j and I!eCOlldly 
(in tIle following c1IRptcr), the wide distribution of fresh
watcr productioll8; lIud thirdly, tho oceUrN!llN' of tile 
same terrestrial specif'8 on iJal\ds and 011 the mainland, 
though sepamted by hundreds of miles of open sen. If 
the existence of tho AA1ll0 species at (Iistunt and i:;olated 
poil\U! of the (~\rth'8 slLIface, cau ill mllily ill~taucel! be 
explnined ou the view of l'W"h "peoeiCil haying migrated 
from a "'inglo birlhl)IRMj then, ooIl/jidcring our ignor
aucc l\it.lJ respe(:t to fonner climaW Rnd grogmphical 
changes and ,"arious C>eCasiouul mcans of tran~port, th(' 
belief thnt this hll.8 00e1l tIle lIui,"crsa.llaw, scems to me 
incompo.rablytllc 8Il.fest. 

In discllssiug thiil subject, wo sbaH be enllblcd. at the 
samo time to collsider R point equally important for us, 
namely, whether t110 8('\'eml distinct sl)CoCice of a genus, 
which 01\ my thoory lIa,'O all de9CJCndcd from a common 
p~llitor, can haH~ mib"fntcd. (IUldcrgoing modification 
during somo part of their migration) from the nrt'tl 
inhabited by their I)rogcnitor. If it can be shown to 
bo !\lmost illl"llriably lho case, that a region, of which 
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IDOfrt of ill! inhabitants are elo8dy r('\atcd to, or belong 
10 the IIIlme genera 'II'ith the species of 8 8600nd regiou, 
Iw prollllMy ~'C('i\'ed at iIOllle former pc.riod immigrant! 
from thi8 utlwr I'('ltion, my thoory will be strt'llgUlened; 
(or we ('an dearly understand, on the principle of 
modifkatioll, why the inhabitants of a region should be 
related to thOllC of another J'('gioll, whcn('e it has been 
IItoekod, A vol('anic ooand, for in~lallce, uJ,heanxi al\d 
funned at the di8laPcc of a few Imndn:'dll of mill'S from a 
oontineut, would probably receh-c from it in tlJC ('Ourse 
01 time a few ooloniHtB, and their dCfl('endants, though 
modi8ed, would .till be plainly related ily inhcritall<!e to 
the inhabitant. of the continent. CfUIt'fl of this nature 
are common, and are, 88 W6 shall il('l'('8.fter more fully 
_, inezpli('8ble on the theory of indcpNllient creation. 
This view of the relation of IJpeci{'!l in ono l'(IgiOIl to 
tboee in another, does not differ much (by substituting 
~ word variety (or species) from that lately advanced 
in an ingl!niO)us l18per by ,Mr. Wallace, ill which he con
dOOt'fl, that" c,·cry species has come iuto existence 
ooin('ilil'nt both in space and time with a j1ro-<'l:ilJting 
cloeely alliod species." And 1 now know from corm-
8pOndeDI't', tbat tilii! coincideDce ho attributes to gene
rationwitbmodifi("8tion. 

The previoua remarks on .. sinAie and multiJ)ie centres 
of ereation" do not- directly oc-ar on auother alUed 
qtle8tion,-namely .bether all the individuals of the 
lUDe IJlOcieI ha.e daJCendtld from a lIingle pair, or 
lingle hermaphrodite. or whether, as IIOme authors 
auppoee, from. many individuals .uuwtanooooy created. 
With tho.e organic being. which Dover int('l'(~1'088 (if 
mob .w.t), the Ip6ciee, OD my thoory. mUllt. have de
III.'J8Dded 6vm a ~ of improvoo. varietiee., which 
will MYer ba1'e blended with other indh·idual8 or "arie
tiel, but will ba1'e IQpplanted each other i 110 that, at ~J 
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sllccessivo Rtngo of modification and impro\'cment, aU 
the inniviliualg of each "lIriel), will ha,"e dC8CCllded frem 
a singlo porent. But in tho majority ef W.seR, namely, 
with all orgtlni.qms which hAbitually unite fer each birth, 
or which eft(·n intercl'O!>. ... 1 bcliel'e that dnring the slow 
IJroce8II of modification the illdh'iduals of tile spedeswill 
have bt>en kopt nearly uniform by iutefCro8Iling; so that 
many individuals will havo gone on @imultancou.Jy 
changing, and til(' whole amount ef modification w:ill not 
ha\'e boon due. at each ~-e, to descent from a. sin~l(\ 
parent. '1'0 illustrate wha.t. I mean : eur English race
horses cliIT!!r slightly from the horses of O1'ery other 
breed ; but they do not. owe their difference and supe. 
rierity to d('@Cent !'rom any single puir, bllt to centinued 
care in !!Clecting and training lIlany indi"iduals during 
many gen(,f8tion!l. 

Before didCu&illg tile three classes ef facts, wJlich I 
ha,'e sclocted Il8 presenting tile greatest. amount of diffi· 
culty on tho theory of "sing le centres ef creation," I 
must say a few wurd!! Oil tho means ef dispersal. 

Memu of D~rl(J.l.--.~ir C. Lyell and otlu::r authors 
have ably trentec:1 this subj..'Ct. I can gh"e here only 
the briefest nbstmct of tho mere impertllut facti!. 
Change of climate must IUl\'e had a pewerful influence 
on migmtien: a region when its climato WM dilTerent 
Inlly hll\'o been a high ro&d fer mib'1'8tien, Lut now be 
impassablo; .l lIhall, hewen-r, presently bll\'o to di.'!CUS8 
this bnmeh ef the subjcet in some detail. Changea 
ef leyel in tho laud must also have boon highly influ· 
ential: a narrow isthmUIl now aepumtes two marino 
fauuM; submerge it, or let it formerly have beeu sub
merged, and tile two faunas will DOW blend or may 
formerly have blended: where tho aea lIew extends, 
laud IDay fit a former period havo ooDlleetro isla.nru or 
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I)(l&;ibly l'Ven C'(Intineots together, and lillie iuu'e 0.110'11"00 
t~·rl'l.-strial Ilro<iUcliolUl to palllJ from one to the other. 
:So g('OI(I~\bt will di~pute that gn>at mutatioUl of le,-el 
have occurred within the period of existing organisma. 
Edward F\lrbea in~isted that all tile islands in the 
Atlantic m\l"t n:ceotly ha,-c been oonnocted with 
£Uroptl or Africa, and Europe likelVi~ wilh America. 
Otht·r (luthors have thus hypothetically bridged over 
e,'cry O<.'<"IllI, aud ha,·e united aliuo;;t overy iilland to 
o(llne mainlaud. Jf indeed tho argumentlJ used by 
Jo'orOOs aft. tv be tnlstro, it must be admitt~'<I that 
srnn'ely a single i,jlalld exists which has 1I0t noeently 
1H.~·11 united to !'ume continent. Thi.! "iew cnts the 
(iordian kn"t of tll(' di.~pel'8tll of the !;8.llle .'IpeciOlito the 
Ul( .... t di~tAnt \,oint&, and remo"es many II. difficulty: but 
to thl' h,.'~t (If Illy judgllu:nt we are not IUlthorized ill 
ndlllitting'lIuch enormous goograpilic(li chauges wiUlin 
till' p<'riod of exi~ting specie~. It ~ms to me tlmt we 
luwc flbundnnt c,-idcnce of great oscillntiOIiS of Ic,·ci in 
our continents; but IIOt of such vast chnnges ill their 
IlO><ilioo and extcnsion, as to 1111-\"0 united them withiu 
Ih., n'N'llt pt·riuJ to eal.'h other aod to tho iIC,'crnl inter
wnin).: (IO"i'!mi(' i"lanus. 1 (f'('elyadmit the fonncreJ:_ 
L~tCIl"l or Ulany i.~lands, now buried hem·,ltb the Bea, 
"hi"h IIl1l)" h,ln' ""rwJ ns hailing plW't'>l for plants 
lIn.1 j"r lUany animals during their migration. In the 
eo>l,.I-pn.h ... ing (1("'tlIlS snch ~unk"n i~land~ arc now 
1IlIl.rk.~I. Il.>Il b.·li.·,..·, t.y ring~ of roml or ntoll~ ~tnndillg 
un·rtli'·III. Wli'·Il .. writi~ful1yndlllittl'd,IllI J lH.'[ic\'c 
it will ",un" Jny 1)('. that e!wh ~jl('(·i\·~ 11O~ pn)("el'<ied 
from It Mit}~lu birthj,ln(·,'. and wh('11 it) Ihl' ('OUI'Sl' uf timo 
we Iuu,,,' .. 1U1I·tlling d,·finit(· about lhu l\\f'Il.Il~ of di~tri
Lmti"II, w,· 1<111111 1M' enabled 10 sp'-~·IlIM(' with l!CCurity 
t.n thu {"rllu·r ,·.d. n .. .;inn of tbe lanli. BUl l do not 
hulie\'C thnt it \\ ill elf.,r be pron,.u that within tho 
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reN!nt [K'riod continenu which are now quite l!eJl6rate, 
htln~ been rontinuou.sly, or almOort rontiuuously, uluted 
widl I.'8("h other, and with tho many .. ruling ocea.nic 
islandlJ. Sc,-ernl fucts in di~tTibution,--su('h 8S the 
Wt'at dif1'('T('n('(' in the mnrino faunas on the opposite 
giu('IJ of almost every colltincnt,-the c1011C relution of 
the t('rtjury inhabitants of 8e\'eOiI Innds ami even sons to 
their presC'nt illhnbitallts,-a ('('rtAin degn:oofrelntion 
(lUI we shall hereafter soe) between the distribution of 
mammals Rnd the depth of the sea,-the;,e and other 
"11th facta !leem to me opposed to the "dnu&Uon of !!lIch 
prodi;.,rioU!l geographical revolutions within the recent 
period, lUI Ire necessitated on tho view advan('('(\. by 
Forbes and admitted by his mauy rollowers. 'ille 
lIature and relath-o llroportiolls of tho inhabitants of 
(l('('ani(' j~lands likewise seem to me oJlposed to the 
belicr of their former continuity with continents, Nor 
docstlwir ahn08tuniversally ,'olc£mie compositionflWolir 
tho atlUli. .. ~ion that tbey uro tllO wn.'(·ks of sunken 
ronlill('nts i-if th .. y had originally cxi,,;tcd lUI mouu
tnill-NUI~t'~ on the laud, fIOmo at loost of the iJauds 
would hllve oc>en formed, like oth('r ruountrun-jJUmmiu, 
of grauil(" metamorphic IK'hi.~l8, old foe,;ilifefOUS or other 
"nch rocks, innead of consisting or mere IJile8 of 'folcani(' 
mattl.'r. 

J nlU .. t now say a few words on what are calte<l 8Ct!i
dental meaus,. but which more llroperly might be called 
occnsionnl Illefillil of distribution, 1 shall here confine 
myself to plauts. In bolalucnl works, thia or that plunt 
is stated to be ill adapted for wido dissemilUltioll; but 
for tmnsJlort ncl'OS8 tho sea, the grenteror Iti;8fncilitiea 
may be enid to be almost wholly unkno\\'n. Until 1 
tri l'tl, with :t\lr. Berkeley's aid, a few u[K'riment8, it 
WI\8 not e,-en knoWIl how far seOOa could resist. the iuju
nOW! u.ction of sea.-water. To my surprise 1 found that 



uut (,f Hi kind" 64 germilllltoo after 1111 immersion of 
~I'i liayll, and a few 8un·h·ed an illlllll'rgioll of 137 days. 
F(,r rOlln'llil.'ut'o' sake I chiefly tried small ~ 
without the ("ajlF'ule or fruit; and lUI all of th{'8(l 8tInk 
ill 0. f(·w daYlI, they could Ilot be flooted acf'088 wide 
~parc~ of tIle sca, whether or not they wrrc injured by 
tlw ~alt-water. Aft;:rwards T tried 1001110 [nrger fruits, 
cal)!<III('~, &('., nnd IIOmo of thc~ flonh'<i for 0. loug 
tim('. I I iii well known what 0. dilftn:nre Ihero is ill the 
buoyanry t>fh>Tt~n and !<Co.sonM tim()er; (lnd it OC('nrred 
to 1II.' that tloud.lI might wll.~h down ],lantl! or branches. 
anol t1l4t tlwee might be drird on the oonk~, and then 
b\" 0. fMh rille in thp swam be \nI8h.~1 illto the rJea. 

I["nl'e 1 WlU! It~1 to dry stems and hmudlC8 of!H plants 
widl ripe fruit. fUll! to placo them on 800-wnler. The 
lII'ljnrity l'lInk (luickly, but some whkh whilst green 
floal(~1 for a very short time, when dried flooted much 
it>llf.,"...r; for iu~tal\cl', ripe haz(·I-nut.; StInk illlllie<liately, 
but whl'lI dried thry floated for 00 daye, and afterwards 
w'hell planted they gl'nninated; an IUlpamgu8 plant 
with riJle b!>rri(!6 flooted for 23 tlllye, whell drie<l it 
floa.wd for i'l5 day\<, and the !K'edil aft{'rwards b'"E'nui-
lIah"l.l; Iii ... ripe aee<lsof Helo.;ciadilllll Milk ill tll-O days, 
II-il.'" dri(. ... l th .. y flooled for abon~ V() days, and after-
wiU't.L! h't:rmiIlIlWd. .\Jlogclh~r out of the 94 dried 
I'lllnt,., I~ n06t, ... 1 Ii)r aOO\'c i.'l day~, and some of the 18 
8U8k~1 fvr a 'fer,! DlIICh longer period, ~ that !18 H 
1!e(~1~ ,,~·nnillat, ... 1 after all immer~i<)1\ of i8 days; and 
&8 U plallu witll ril" -' fruit (but not aU tho ISil.IIIO species 
M ill till' fort'!.'Uilig ('xpcrimcnt) floated, after lieing drie<l, 
for ab,we it! dny!!, !18 filr All W(} mlly inf\'r anything from 
th_ III.'a.llty facts, woe may (.'Onclutle lIUlt tho 8OOd9 of 
;0·0 1)laliLi of ully ('Ollnlry mighl !xl flooll.'<i by sea-cur· 
rents during ~ daye, and w'ould rd.nin tlleir !,ower of 
germiuatiou. lu Joh.ll,;tQu·s Ph),dicru .\.tias, ilie average 

_____ ~~, ..... ...rl. .. fa-.... Dar ... ,Online 
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mte of the f!e,'eml Atlantic CUlTCnta is 33 miles per 
diem (80me currents rtInning at the rotc of GO miles 
ro(>r diem); 011 this avemge, tho SI.'CIls of ..(0\ plaids 
belonging to ono country nligilt be flooted I1('fO&! 924 
milCli of fICa to another oountry; lIud when stranded, if 
blown to a favourable spoL by lUI inland gale, they would 
gerlllil\l1te. 

Sllbseqmmtly to my eXl"lCrimenta, J\L Martens tried 
similar ones, but in a much beller manner, for he 
placed the aoods in a box in tho ACtual sea, 80 that they 
wero altenmtely wet and exposed to the air like really 
"ootillg plant&. He tried 9S aceds, mOfjtly different 
(rom mine; but he chose many largo fruita and likewise 
~is from plants whicli live noor tho lICa; and thi~ 

would luwe famured the avemge Ien~h of their Hota
tion amI of their resistance to the injurious nctiol! o( the 
SRit·wat('r. 011 the other haud he did 1I0t previously 
dry tho plants or branches with the fnlit; and this, lIS 
11'0 Imvo 8C('U, would have caused some of them to hnye 
flooi,c(1 much longer. 'rhe result Wflll that i~ of his 
8('('(ls floated (or 12 duys, and were t1u:n C'fipable of ger
mil\l1{iOll. But 1 do not doubt that plants exposed to 
the wares would flooi for a less tillle than those pro
t('Ct(>(i from ,'iolcnt mm'ement as in our experiments. 
Tb(lrdore it would perhapll be 88fcr to lIS"umo that the 
lM!«is of about llo~ plKnta of a 110m, after ha\'ing been 
c1rit'd, oo\lld be floated IU'!roII9 II IIJl8CC of sea 000 miles 
in width, and wOllld then gcrrninate. Tho fud of the 
larger {ruia oftt'n floating longer thnn tho small, is in
terNting; as plants with largo se«is or fruit could 
hanlly 00 transported by nny other means; and Alph. 
I\e Candolle hM shown thllt such IJilllll.i g.:nerally ha\'o 
restricted nlUges. 

But seeds llIay be occasionally tronsported ill another 
manner. Drift timber is thrown Ul' 011 Illest i."lands, 
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('\'en on 1110lI0 in the midst of the l\'id(:~t (I('COllS; and 
tilt' rullivoll of the t'Orol-jslandii ill the l'llciflc, proeure 
"tllnes for th.·ir tools, solely from the rootfl of drifted 
trot.'lI, tll('80 stones being II mluable royal t8;1:, I find 
on (',;nminntion, tlll\t whell irregulnrly 8hlll)('(\ stonC!! 
aN cmlx'<ld<.'(\ ill the roots of tCCl· ... 8Jllnl] ]MI'('('Is of 
earth are H'ry frequently cuclO!«! in their inten;ticea 
nil" bl .. hind thl'Ili,-SO perfectly lhllt nut a pilrticlc 
('HuM II(> \\WdU,lJ away in the It'llgtlllt trnru:port: out of 
ODe mall J)(,rtioll of C'tU'th tbM e.,mjJkttl!l cncloeed by 
"'uool ill au (16k about 50 yeai'll old, thn.oe di("otyie-
dO!]OO8 piM1U ,,-nninnted: I am ('<-rtlliu ofthe nrcurncy 
of tlw. .,l",,'n'atil>n. .\::min. I ('flll )l1,OW that the enr
ca.eiJ of t.il'l..., "ben 1l000ting on the ~"a, aomt,tim(!S 
('111("8110 I .. ·ing immediately d(wuuJ"(;(I; fln<1 ~>tls of 
many kin.11 in tho ttOps of flooling bird" lOll).; rdaill 
tht-ir \-itality: pros and yetclws, for in~tllnf'(', nrc killed 
by ('WII n ft'w dIlYH' immcnrioll in s\',\-wnkr; but some 
fuk('11 out of tho emp of a pigeon, which had flooted 011 
artifii'iall\lllt_"nh'r for 30 daylI, to my 8uq)ri.;o 1ll!llrly nil 
~nnillnti~l. 

J ,i"in~ hirds ('811 hardl~' fail to Lt, highly cff,.-'ctin' 
.,:rent.! in tllo tmll..qporttltion of 1iL~~I.. I l'Ould gi\'o 
many fa<.·u si,owinp; how fn.-'(Iuently loinl, of mnn~' kinilil 
art· !oIown "r ~l,·~ to HL"t di.. .. tnll('e8 fL<'nl88 til(' ()('('nn. 
We me,· J tl,ink Mf,·h· lI.!!..um,) that ur"]"r I!u('h drcum
~·tlu.ir rah~ of rti;,(ht would oft('n lot' :l.lmill'tinn 
boW'; and lumt' nutl",l'>'I hal't) gin'lI n fur hi.!!],,'r ('I"ti
I08t". I han' Ut'n'r IJC('n nn in."tluw('! of nutritioull 
8I.'f'<br. JlMIIing through tho i nk~tjll"s of a bird; but 
hanl 1!et .. 18 of fruit ]lMS ullinjurt~1 thruugh cwn tho 
di~"'t'flti'o ('I'J."8.1llI of Il turktT. In III<) f'UUI'IIC of two 
mUllth.o, I l'it-keJ up in 1Il~' I-ronl,·u I:! kinds of!!CCds, 
out Hf tho ('xcn,mr-'ut of ~mnll birds, Illul tht"8l' 8<·,,:Jn('(1 
l1l'ril>ct. and lOme of tht'm, which I tri~'lI, germiwlted. 

n 
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Rut the following fuet is more importnnt : the crops of 
J.,inls do not secrete gastric juice, and do not itl tllo 
least injure, as I know by trial, the genniuatioll of 
seeds j now after a bird has found and de'-oured a large 
supply offood, it is positi,-ely asserted that all tll(l grnius 
do not 1)tlllS into tho gizzard for 12 or oyen ] 8 hours. 
A butl in this illtcrYal might easily be blown to the dis
tcmce of 500 miles, and hawks aTO known to look out 
for tired birds, and the contents of their tom crops 
might thus readily get seatter«!. JUr. Brent informs lIle 
thnt a fricnd of his had to give up flying carrier-pigeons 
from France to England, as the hawks on the English 
coast destroyed 80 many on tlleir arrival. Some hawks 
and owls bolt their prey whole, and after an interval 
of from tweh'e to tweuty hours, dis",'"'Orgo pellets, wllich, 
flS 1 know from experiments made in the Zoological 
Gardens, include seeds capable of gemlination. Some 
see<L of the oat, wheat, millet, Callaf')', hemp, clover, 
and beet genninated after lun-illg been from twelve to 
tweuty-ono hours in the stomachs of different birds of 
prey; and two seeds of beet grew after having been 
tilUS n:tained for two days and fourteen hours. Fresh
,,'ater fbh, I find, eat seeds of mauy land and water 
plauts: fish are frequently devoured by birds, nud thus 
the seeds might be transported from place to pluee. I 
forced mauy"kinds of seeds into the stomachs of dead 
fish, and then gave their bodies to fishing--caglcs, storks, 
and pelicaus; these bin\i; after all intlm-al of nlllny 
hours, either rejected the seeds in pellets or passed 
them in their excrement; and several of theso seeds 
retained their power of gennination. Certain seeds, 
hOllel"er, were alwaY8 killed by this process. 

Although the beaks and feet of birds arc generally 
quite clean, I can show that earth sometimes adheres 
10 Ihem: in one iustauce I rcmoyed twenty-two grains 
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of dry argillaceous earth from OM foot of n partridge, 
and in this earth tlwre wne a pebble quite lUI large ns 
tile seed of II. ,·etch. Thus 8CCds might occasionally be 
trnu~ported to great di~tallces; for many fn.cta could be 
f!l\'en s!Jowing that fIOil almost everywhere is charged 
with seeds. Refli"Ct for" moment 011 the millions of 
qnaiL! whieh anlluallv cross the Ueditcn1lll('nn; and can 
W(' doubt that tilE' ~rth ndhcring to their f('(lt would 
!'<'IIl('tiTlles include" fl·W minute seeds? nut I shall 
pn;>~ntly luwe to r('Ctlr to this subji"Ct. 

As il'Ci.Je.rgs are kll()\\'n to be sometimes loor\{X1 with 
('artll and aton~ and ha,'O ('ven carried brubhwood. 
\I('lIl'8, and tho n('~t of" Jand-Lird, I can llanlly doubt 
that tb,·y mllst occa..i<lUfilly han- trnIl..':port~ll'I"<'d.~ from 
one !Jart to anoth('r of th(\ arctic and antaretie rel-';on.., 
All "'I~ed by LYl·l\; alld during the Wnda\ period 
from one part or the now temperate n;>gions to another. 
In thCl "\zor('fI, from til(' largo number of tho @]l<'Cies 
(of 1,lanls ('()llImOIl to EUl'OJK', in oompnri801\ with the 
i'1(ll\t~ of oth.er ()('eallie i~hm'ls nearer to tho mninlnnd, 
and (as remarked hy )[r. II. C. Wat;Qn) from tIle some
\\'IUit nortbem ehllmtt('r of tile flum in collllltlril'oUn with 
the latitude, I suspect(l(l that thCS(l islands had ber;>n 
I~\rtly f1tork('(1 by ic('-Lomc 8f'c<Is, dwing the Waeilll 
epoch. At my «'qUeAt Rire.Lyeli wrote to M. Ilnrtung 
to inquire wllC'tlier ho 1111(\ obscr>{{X\ crrntic bonltlers 
{In th{ll'i(l wnnds, and hi' answered that ho had fOlLod 
lar;,,>t! fragments of ~ranit(\ and other rock~, which do 
not occur in tho an·hipela,:!n. Hence \\0 mlly safely 
in(l'r that icebel!!M furm('rly Iande .. ! their rocky hurt hells 
on the shorea of t~ mi.\-()('('an island;!, and it is at 
!,.'&IIt poMible that til('Y may havo brought thither the 
1188<18 of north en I plantlJ. 

Con.sidering that the 8('\'era! (100\'0 Illcans of trans
port, and that IICvcrn! other meRllll, wllich without 
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,1(1u1,t femailllohediscovert·(I.hn\"(l Ix-'<.oll in fICtion 
yenrnfter yNlr, fllt Ct'nturi('fl aud telll! ofthoUSfluds of 
~'l'nrs. it wOltld I think be n man'"lIouiI fl\('t if many 
i'lnnt~ hluinot thus beeomc widdy trnll~portcd, These 
IllN\Il:\ of trou .. «pOrt ar{l som(-'tiUl(-'fI cnlled u(.'Cidcutal, bllt 
tlii", iJ:lllot strictly coned: tho CUl1'(-'nt~ of the SCIl. nrc 
not ll('Ci(\cutal, nor is the din'(-'tion of Ilrovalcnt galc~ 
of \Iind, It sllould be obt>Ctvcd that ",'aredy 1\11)' 

Illenus of trnnsport would cany IIC«Is for \'cry great 
distlluc('fI; for !leeds do not r(-'tain thcir ,-itnlity when 
l!xpo8cd for n great lenw.h of time to the ACtion of sea· 
wllter; 1I0r could Oley be long Cllrried in the crops or 
inte~tinC>l of birds. These means, hOll"e\'er, would suffice 
for ()C('lIlIional transport lIefO>.,~ trn(-'u of 800 f!Omo hun
dn,'11 miles in brcndth, or from islllnd to islaml, or from 
Il continent to a neighbouring island, but not from ono 
,lil\lant (-'ontin(-,Ilt to allothl'r, Tho noms of distant 
contin(-,Illi! would not by ~lIch IIl(-'nns OOl.'Omo mingled 
in nny ~nt dewee; but would TCmllin ns dilltinc! 
lUI lIe now SC'0 them to be. The cnrn'ntl!, from their 
COUI-';(\ would 1l(-'\'cr bring' 1IC«1s frtll'u Xorth America 
to Britain, thong-h thoy might lind do bring seet'ls 
from tit(-'- ,r(·,t Indies to our Wl'l'tenl ~11(>"-'lI, when', 
if lIot killl,<1 by 1'0 long 1111 iUlIllCnlioll in sult-wahr, 
tllt'y ('(tuM Dot enduro our climatE', Alm08t every 
ymr, one or two land-bird", IU'O 1>1011-11 across tIlt' 
whole Atlantic Ocean, from North America to the 
\I~'><h'nl e.horcs of Irelnull and }~nglalltl; but seelh 
('ould be transported by thc~o Iflilltl('r(-'I'S ouly by olle 
Illenn~, nmnely, in dirt sticking to th!'ir ICet, whi(:h 
is ill itsdf II rnre uccidl'nt. EI'('11 in fllis (,!lSe, hoI\' 
SlIlIlll lIould the chanco be of n IleOO fnllillg on fll."OUr
nblu !'Oil, nll(l cumin!!: to maturity 1 nnt it would be 
a J..'T(·at error to arJUc that 1'lX'au!!() a lIell-stocked 
i..,;lnuII, like Great Britain,IUlll 1I0t, as fllr ns is knowli 
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(find it woul(1 00 ,-ery difficult to pro\'e thill), ru:ei.cd 
"ithin the l3<lt few ~nturies, through (lC('Mionalmeans 
(Of tmnsport, immigrants from Europe or any other 
(~)Utillent, that a poorly-stocked island, thotlg!1 standing 
more remote from the mainland, would not receh'e 
colonil\t@ by similar means. I do not douLt Hint out of 
twenty seeds or animals tran"pOl1ed to nn island, even 
if far b;.~ w('ll-stocked than Britniu, 8('ar('('ly more than 
olle "ould be E;O well fitted to its new home, WI to 
I .. ,,~)m\\ n;dumliscd. But thi'l, ilS it 8('(>ln9 to me, is 
110 nllill aq.,rum('nt again:;.t \lhilt \loul(1 be effected by 
~nnl PI,·aIlS of tran.~port, during the IOllg lapso of 
~'t'<>I()gi('al tim(', .... hiL .. t an itiland Wll8 being lI]lliea,-ed 
all,l funned, and before it had Ix-come fully stocked 
l\-ith inllabitanll<. On almost bare land, with few or flO 
dl ~tru('ti\'o iullCcts or birds li'ing th('l't'. nearly cl-err 
!;l'l.'(l, whi"h chan<.'Cd to arrh-(', if liu<'<i for tho climate, 
\lvu1d be ~\lro to gcnniuate lind ~url'h·o_ 

])ilptrlal ,luring 1M Gwcial perjod.-Tho identity of 
lIIany piauld and animals, on 1ll0uutain-fJuliunili!, sepo.
ratOO from each other by hundreds of miles of low. 
i.Il.II411, wlll're th" .\'Ipine !<pt'Ci('ij oould llot poiIIIibly exist, 
iJ) 000 of tho IDOoit strikilllt cases: known of tho SlIme 
I]""'ica li.injl; nt distllnt point;o, witliont tho nllpnrent 
poo!liil>ility of til('ir Iial-ing mi~tl-d from 0116 to tbe 
Olhf'r. It ill ilHleoo iI remarkahle f"('t to 8('(l 80 IIIllll\" 
of the lame plants li,-ing on til(' ~l1owy rt:giou.s of th~ 
Alpl1 or l'yrt.'nl'efl, and in tl1I' extl"('me northern parts 
of Enrolle; but it is far more remllrkable, that the 
1,laDt.! on th" White }[onntains, in tl\{"' Unitt'<i Rtat.:s of 
Ameri('a, aN' all the same with thQl.I' of Labrador, lind 
nearly all tlwlII\me,lI8wehcarfrom.\N\(;ray, with those 
Oil the 10f\iCt<t mountains of Europe. j~n'n as long ngo 
as 17-17, lu,·11 fllctl! led Gw('lin to conclude that the 
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same I!pcciCII must baye been independently crooted at 
1>E!"eml di.ltinct points; and we might lIa,'e remained 
in this 88me l>elief, had not Af,'1lSI>ir. and otbers called 
,i,-id attention to the Glacial perioo, which, M we IIhall 
immediately sec, lIll'OrdS a simple explanation of these 
fnct.!. We luwIJ e"iJence of lI ltllOt;t Hery conccimble 
kind, organic lind inorganic, that within a yery nx:cnt 
~oolo~ical period, centrol Europe and North America 
/JulTl:red uuder an Arctic climate. 'r he nline of a llonse 
burnt by Ilre do not tell their ta10 more plainly, than 
do the mountains of &-otllmd and Walcs, with their 
8COI'l'<i fluuks, polished surfaces, and perched ooulden>, 
of t1U:l icy streams with which their "alleYR were lately 
Imed. So greatly 11M the climate of }~urore changed. 
that in Xorthern Iialy, gigantic moraincs, left by old 
p:lacicr8, are 1I0W clothed by the ,-inc and maize. 
~'hro\lgho\lt a large part of the United Stntcs, emllic 
lx)Uldt·rs, lind rocks flCorOO by drilled icebergs and coast· 
ice, I)lninly ren!nln former cold period. 

'J'h;> forlller influence of the glucial ciiUlute on the 
di"lributiOIl of the inhabitant .. of Europ(', M cxplained 
with ri'markablc dearllCSll by EJward Forbes, is lIub· 
8talltifillyas follows. But W6 811811 follow tho changes 
more readily, by supposing a nc" glacial period to rome 
.!!Iowlyon, and then pass away,asfonMrly occurred . • \s 
the cold came OU, and as each more IIOlIlhenl zono became 
fitled for arctic beings and i1J·fitte<l for their former 
more h,rnlx:rnto inhabitant.., the Intter would 00 BUP
plnnted nud arctic prOOuctiollB would take tllCir place.;. 
'1'ho inhabitnntB of the more temperate ri'gions would 
li t the somo timo travel IiOlltllll!ln:l, unlt'i18 they were 
stopp<.-<1 by barriers, in which case they wouid perish. 
'1'he mounlniull would becomo covered \lith snow fllld 
ice, find tllcir fonner Alpine inhabitallUl "'ould descend 
te tho plains. By the time that the cold had reached 



DtnlSQ TilE 01--\('1.1.1, l'EIlIOD. 367 

its maximum, we sllould lun'o II. IInifonn arct.ie fauna 
II.lId JiOrtl, rovering tho central parli! of Europe, as fur 
kluth I\S tho Alps and PyreuC<'~, and (','ell stretching 
into Spain, The 1I0W tempemto regions of the United 
t:'latcs would likewi,;e be oow~rcd by nrctic plfluts and 
animals, (lnd these would be ne(lrly tho MlIIO with those 
of £uropo j for tho present circumpolar iniJaLitant8, 
which wo supposo to hare e\erywhere tm\'dled soutll
ward, are T<'lliarknbly llnifuml round tho world. ,re 
ma~' 8ul'I)OI<I' that the Glacial JX'riod clime on a little 
1'lIrlicr or Int.·r in Xorth ,\lIlt'rica than in Europe, so 
will the l;Outhenl migration thcn> hll.n~ !JC('n a little 
carli. r or later; but tills will Illake no diffcN'nOO in tho 
fiu.al rt'liult. 

.\8 tbe warmth rtturned, the arctic forms woulll rc
tl\"8t northll'ard, closely followed up in their retreat by 
the llroductiolls of the mon.' temperate regiolls. And as 
Iho SIIOW melted from Jhe bases of the ml)untain~, the 
lu·('tic forms woulrl seize on tho d(!ar(!d lIud thawed 
gnlUud, always ll8CCuding high(·r and IJig-hef, as tllo 
warmth iucreased, whib .... their brethrtn were Ilursuiug 
tlll·ir Il(lrth(!rn journey. Henoc, when the warmth had 
fully returm>d, the 8810C arctic sp6Cit:!l, which had lately 
lin~l in a body together on tllO 10wialldIJ of the Old and 
Nc~ WoriiU, would be left isolated 011 distant Illountain· 
summits (Iun'jng been ('xtenuinated on alll('»3l'r Ilcights) 
on.1 in th •• an.1ic n'gions of Lotll hl"mispll('t"(·& 
Thu~ W\l 0011 Ul1d .... rsialld till' identity of Illally plants 

at l>oilll.ol 110 imlllen)«'iy TCllIote WI on the mountaillS 
of tJw Cnik'(\ States and of }:urope. We can thus 
1111<0 uuut'TI!talid the fact that tho .\lpino plants of 
\"tI.dl mountain-range are more O!<pc('ially rtlated to 
tht. arctic COrtllll Ihing duo north or nearly duo north 
ofthl'm: for tliC migration as tll(.'('Oid ClllllO on,aud the 
n. ... migrntion on the returning wanntb, will gcnemlly 
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!lave been due &oulh all(l north. 'fhe Alpine I,lanta,for 
(·.Iaml)le, of Stoutland, as J'('mnrkl'd by )Lr. Jl C. WnMn, 
and thoee of the Pyreu~ as remarked by Jlamond, are 
mol'(' l'8pe<::'iallyallied to thfl plants of llortllern Senn
dill/will.; those of the United Sillies to Labrador; those 
of tho mountains of Riberia to the arNie J'('glO1l8 of Ihat 
country. 'I'hose ,'iews, gronndod lUI tJloy arc 011 the 
perfectly well·ascertained occurrcnce of a fonncr Glacial 
peri(l(~ seem to me to explain in &0 snti~fnetory a 
lUanlier tho present distribution of the Alpine and 
Arcti(' Ilrotiuctiollll of Europe and Amcrica, Ihntwheu ill 
other regiolls we find the IIIlmo species on distaut moulI
tain.summits, we may almost conclude without other 
evidell~, that n colder climate ]wrmitled their former 
migration across the low inlen-cuing tmeta, since be
come too wnnu for their exi,;tCll{'(', 

If the dimntc, siu{'e tlle Glncillt period, hns OW'r been 

;~gi:~'i~e~\~;~i,;;rS!~~~ ~n~7.:~~ ~~.eeo::ugt: 
efUle, ehie/ly from the distribution of the fossi l Gnntho
dOll), then the arctic and temperato productiolls will at 
II. n·ry late period ha\'o marched a little further uorth, 
and 8uLscquelltiy ha\'e retreated to their Pl'C8('nt homes: 
but 1 IUl\'e lIlet with no satiJactory e\'idellC1) with I'eill)(lct 
to this intercalated alightly wllMller period, since tile 
Wndalperiod. 

The arctic forms, during their 10llg 80uthern migrn. 
tion ami ro-migration northward, will hare b<>e ll exposed 
10 IlCtlrly the same climate, and, fill is CFpeeialiy to be 
noticed. they will have kept in a body together; con
I'Cqlwntly their mutunl n:!lntiollS will not hn\'o been 
much disturLcd, aud, in accordance with tJlO IJrillciplcs 
inrulcated in tllill \'olumc, tJlOy will not luwe Occn linLle 
10 III11('h modifielltion, nut with our Ailline I,roductions, 
!t·ft iJ!Olnted from the moment of the returning wannth, 
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tiM at tli" Ua.'<M and uliilllfltely on the pummits of 
th.> Illountaiu!l, the CiI8e will ham be<-n 80mewllat dif
ferent; for it i-i not likely that all the 8(l.me nrcti.- 8pc
("ie~will hR1'c be<-n left 011 mountain mngC8 distant from 
('l1('h oth<>r, and ha,e survived there C\'('f sin('C; they 
will, al"'.l, in all prooobility hal'O Jx.eollle mingled with 
Il.nci1'llt Alpine ~pecies, which 1Il1l~t lm,'O {'xisted on 
the mountaillS bC'foro the comm('lIecmcnt of the Glacinl 
(,,]loch, and which during its ("()1(\("Rt period will hnn" 
b..'<-'!l tl'mphmrily dri,'en dOIl"1I to thl' plains; tll('y will. 
a.lMo. haUl beNI {,xJXN.~ to somewlmt dilT<'rt,ollt dilliatal 
inOu.,1K"t'A. 'J'iU'ir mutual relatiolls will th\ls}lal"o br-en 
ill lIumll d,'J.""'e ,lkoturt.ed; ("()n~('(JIl(,I\IJy th<'y wiJllmn' 
i.c<>n liaJ.i(' to mooifieation; and Ihi_~ we lind has been 
the ("_'; f"rifll-(" rompnre till' 1"'('o'.o'nt.\Jpit1(' plallb 
Ilnd aninUlI~ of the seveml gr.'at }:UroP('tUl mountain
m~" though '-cry mflny of tile ~Jl('(!ics nrc idf'ntically 
the l<aUl(', somc prt'SCnt. l'ariCli{'~, some flro milked a;\ 
.l'mhtful f,'rlll.~, and some few fire distinct yet closely 
alli(~l or ""i'fe~ntllti\"e specie!!. 

In illu .. tmting Wlillt, as I bC'lien', lI ... tunlly took plllCC' 
durinA' Uu- Glacial period, I a.«;;umOO thnt lit its rom
melJ('.'m'·llt the Ilr('tic Ilroductiolls WCI'(\ II!! 1111iform 
round tl", polnr J'('lZivt\8 88 tiler arl' lit th(" present dllY, 
Blit tllO r"Tt'J.~t)illfi remarks 011 distribution flPI)ly Ilot 
unl~' to ptri"tly "retit' forms, Lut aJ",) to many s\li.l--fln.'tic 
IllIJ to !IOmc ft·. portht'rn temp<'mte form~ fvr !lOme or 
dU)8e UtI Ow ISRmt' on the IOIl"('r m/)nlltain~ lind 011 the 
I'laill~ or :Sorth .\m,'ri<'a and }~lirupe; 111111 it mny 00 
1'I.'AItOllahlv ""k • ..J. how I tl(.,(,{)lInt for the 1J('(·C!I.'IIlrvde
".. ... ' Qf u~irf)nuity of the lIui.l--llretic flnd Il0rtllt'rII "t('lIl
I"'m,", r"M1111 round the world, fit tIle rolOllll'lICClllellt of 
the U!at'i.ot.l III'ri.~t At the )1I"C;Cnt (\lIY, tho ~ub-nrctie 
and nurth.·m It-ml"'mte prodll('ti(>Il~ (of the Old 'flml 
Xc_ Worl..LJ nn' !:'t'parlltt..J. frum ('Ill'll otlier by the 
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Atlantic OCMlI and by tho extreme northcrn part of 
the Pacific. During the Glacial period, when the in
habitants of the Old and New Worlds lived further 
southwards than at present, they llIUst have been still 
more completely separated by wider spaces of ocean. 
I bclio\"e tho above difficulty may be surmounted by 
looking to still earlier changes of climate of an opposite 
nature. We have good rcason to believe that during 
the newer l'[iocene period, before tho Gillciul cpoch, 
and whilst the majority of the inhabitants of tho world 
were specifically tho same M now, tile cliulato was 
warmer than at tho present day. Heuce wo may sup
pose that the organisms now living under the climate 
of latitnde G()<" during the Pliocene period lived fnrther 
north under the Polllr Circle, in latitude tjGo_tjjO; and 
tllat the strictly arctic productions then lived on tho 
broken laud still Ilearer to the pole. Now if wo look at 
a globe, we Bllall see that under the Polar Circle there 
is lillllost colltillUOlI.'lmnd from western Europe, through 
Siberia, to eastern America. And to this continuity of 
tho circumpolar land, and to the con8Cquent freedom 
for intermigration under a more favourable climate, 1 
attributo tho necessary amount. of nniformity in tho 
snb-arctic aud northern temperate productions of tho 
Old and Now Worlds, Ilt 0. period Ilnterior to tho Glacial 
epoch. 

Belicl'ing. from rea801lS before a.lluded to, that onr 
continents have long remained in nearly the Silme rela
tive position, though subjeded to large, but partial 
oscillations of level, I am strongly inclined to extend 
the above "iew, and to infer tllat during somo cnrlier 
aud still warmer period, such as tho older l)lioceno 
period, a large number of tho same plnnte and auimals 
inhabited the almost continuous circumpolar land; and 
that these plauts and animals, both in tho Old and 

I W rk f Ip~ ilrwin nli 
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Kl'W Worlds, began slowly to mib'l'ate tooutiJwards flS 

the climate IJc<oame less wann, long before the com
menccmcnt of tbe GlflCial period. Wo 1I0W sec, us J 
\)(.licl"(·, their dCS('cndants, mostly in a modified con
dition, ill the centrol parIS of Europe and the United 
!;tatt'S. 011 this ,·iew we can understand the n:latioll
"hip, with "cry little identity, between the productions 
of North Ami.'rica aud Europc,-a rclatioll~hip wllich is 
1Il000t r(>1l\/lrknt.]e, considering the distant'(l of the two 
area~ 81HI tlu:ir scl)(lmtioll by the Atlantic Ocean. We 
cali (urtlll'r uudl'l,'t.J.nd the sin~,''Ular fnet J'Cmarked on 
hy ~\'t'ru.1 ob;I('ners, that the produ('tiolls of Europe 
awl .\meriea during the later tertiary sta~s were more 
dUllo·ly rdatl~1 to eM'h other than they am at the pre
liI'nt tiUlI'; for during these wanner IlCriods the northem 
part~ of tht' Old and Xew Worlili! willlHl.\'o broil almost 
contilluou~ly uuited by land, flCn'illg as a bridg.:', friucc 
rendl·red impII .. '$blo by cold, for the illtcrmigrntioll of 
their inhabitants. 

])uring tho slowly decrcrusing warmth of tIle Pliocenr 
pe·riod.lUI800n lUI thespecics in common, which inhabited 
tht.' ~ew and Old Worlds, migrated ~uth of tho J>olar 
('irel!', they mUlIL have been completely eut off from caell 
Qtll('r. This ... l)(lf8tio.lD, 88 far ail the llJorc tempemte pro
,ludiul\8 are collC(:mcd, took plaN.' long agC"l ngo. And 
Wl tlltl I'mnu an(1 a.nimals migrated .;outhward, they will 
J.anl h\"('t,mo mingled in tllO olle g'rt.'fIt "'sion with tbe 
natin' Aml'ri('lm productions, amlluixo lwl to ('(Jmpcte 
"ith thelll; awl in till' otll('r !,"n.'at reg-ioll, Ilith tlu)Se 
(If tllo 0111 Wurld. C()nsequently wo lu",o h(lrc {'very_ 
thin.!=: flll'lmruhlc for lllueh Illodiliclltioll,-fnr fur more 
motliH('lltiuli than with the Alpine proJul'tions, left 
i .. olalt,<I, "ithin a much Illore n.'Cent IlCriod, on the 
... 'H·rnl muuntain-rnuge'! an,1 on tho an'lie Jnml~ of the 
two World!. Hell('t' it has com!', that II hen II'C comrnn: 
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the 1I0W Ih'ing IJroduct10118 of tJle teml)('rate regioIUI of 
tho X('w and 01(1 Worlds, we find "ery few identical 
!il~oies (tllough AM Gray has lutely shown thllt mon' 
pllll\U! are identical than was fomwrly supposed), but 
we find ill e\"(!ry groat dll:;il mllny fonn~, which IIOme 
nuturalist:J rank as geogrnllhicai m<:efI, and others as dis
tinct I!pecies j aUfl R hM of closely allied or represeu
tAti,'o forms whieh ure ranked by 011 noturaliBta as 
~pN"jficully dbtiuct. 

As on the lund, 110 in the waters of tJle BeO, a slow 
~outheru migration of a marine fauna, which during 
tho niocene or even n somewhat enrlier period, WM 

neurly uniform ruoug tho COlltinllou9 shores of the l>olar 
Circle, will acrount, on the UlCOry or mooificatioll, for 
mnny closely allied funtlll now lil'ing in areas completely 
~\mdf'rod. Thus, I think, we cun und(>rstand the pre
lICnce of many exi"tiug ami tertiary r('prcscntAti,'o fonns 
0n the eastenl nnd w('Stern shoroll of temperate North 
America j and tho still more striking c!\So of many 
(·losdy allied crustaceans (as described in Dana's admir
able work), of some fil>h nnd other marine animals, in 
the :Ucditerrancan ami ill the IICM of Jnpnn,-o.reas now 
""Illiratt.'<i b~' n continent mid by nenrll' a hemi»phere of 
loquatorialoccan. 

ThellC CIlSt.'8 of relationship, without i(lentity, of the 
inhabitants of IICRlI now di><joined. find likcwise of the 
pnat find pr<'l'ent iuhat.itfintB of the temperate lauds of 
Nortll America ond Europe, an> inexplicable 011 the 
theory of errotion. We cannot say that tlwy haye been 
created alike. in oorTC!Jpondellco ,,'ith the nearly similar 
physicnl conditions of the areas; for if we compare, for 
in'ltanl'(', C('rtain pam of South A.merica with tIle lIOuth
ern continents of tho Old "'orld, we 800 countriescloscly 
('()rre~poudiug in all tllCir physical conditions, but with 
tlwir inlUlbit'lllU! utterly dissimilar. 

The "'m 

'C~.,*, _____ _ 



D~IIL~O THE OLACtAL l't:mOD, 3i3 

nut wo must return to our more immediate subject, 
the (Jlal'ial period, J am conl"inct ... 1 thnt l'orhes's I'jew 
Plny br- largely extended, In Europe 11"0 lUl.\'e the 
plainc"!!t el"idence of the cold period, from the wC!<tem 
~hort,~ of Britain to Ule Oural raugi', and 8Outhll"Il.ro to 
th~ pYr<'Il('('l<. "te may infer from tho fro1.{'11 mnmmals 
ami nn\nre of tho mountain vegetation, thnt Siloerin was 
~illlitarly tlifC('ted. Along the Himalaya, tit points 900 
mil('II apart, gilwirl'S have left tho marks of their former 
low d(.1IC(·nt; and ill Sikkim, Dr. Hooker !laW maize 
W'<'lI'ing- on gi~ntic ancieut moroinCl'l. ~nth of the 
OCi"at"" we 1111.1'0 snIDe direct cI'iden('6 fof fonner glncinl 
Il('til'u in ~e\\" 7A'1l1and; alld the mille l)lnnts, fouml 011 

\\"i,I,·I~· .'I16rotl,<1 mouutains in that i~lnnd, tell th(' same 
~t{lry, If one acrolmt which hM hl'{'l\ plllJlbhed cau be 
tro~h~l, we Iuwc difCf't cyidcncc of glacial action in thc 
8Outh-('Rl!!.<'m tonlcr of Australia. 

I..ooking to America; in the nortlll'nl IUllf, ice.bonlO 
frof,'lll('nts of f'OC'k havo been OUscrved Oil the cllStern 
~i,I(' (Lq far south Mint 36"-3i", and on the shores of 
tlu.' 1'1II'ifie, whcre the clilnatc is now so di/Tu'eut, Il.8 

far l-Outh as lat_ H.i"; erratic boulders ha,'c, also, beeu 
noti('(·,1 Oil tiiO Hock" Mountaiu!!. ] n the CoroiUI'nl. 
of };'lu'ltl,rilll Svuth :"mpricn, E!lal'i('1'8 01\('6 ('xt('nded 
fur lodow their l'rt>:;('ut I.'l"el. In centrol ('hili 1 was 
IL8tonislll'<l at the ~tructure of a \"Il.><t Illount! of d('tritlk~, 
about .'Soo li't"t in height, (,1'08~inS' U "(111('), (,f the 
Awl.'!!; lIn.\ thi~ I nOI\" f('.·1 colll-jn('('(1 was a ~igantie 

mnmin(>, I,·ft far 1l('lolV an~' (-xi!<ting ~Iaci('r_ Yurthrr 
fIOuth on "oth !<idt'~{,fthe continl'nt,frolll Int. jJ to !Jle 
l<Quthernmo"t {·lttrcmih', we hn"c th(' ('loofC!;t cyidcllce 
of fonrlf'r j!1/U'ial ncti~Jll, in huge houl(1I·1'8 transported 
farfrum liJeirlW'<.'nt80ul'('('. 

WI' do nut know that thl' WlU'ial epoch WIlS striC'ily 
Bimultlln{'()u~ at t1wt«' I!<!\'eral far di.o<Iant l'ointa on 01'1'0--

____ :c.....~~ ____ .~;a ..drw u...lone 
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site sidos of the world, But we have good e,"idenoo in 
nlmost every case, tl18.t the epoch Wag iueludcd v.ithia 
the latel!t geological period. We have, also, excellent 
e\-idencc, tllil,t it endured for an enormous time, as 
measured by years, at ench point. The cold ma.y have 
come on, or have ceased, earlier at one point of the 
globe tJUUl at auother, but soomg that it endured for 
long at each, and that it was eontemponmoous in a 
goological scusc, it seems to me probable that iL was, 
during a part at lellSt of tho period, actually simulta
neous throughout the world. Without some distinct 
evidence to the contrary, we may at least admit as 
probable that tiiO glacial action was simultaneous 011 

tho eastem and western sides of North America, in the 
Cordillera under t}1O equator and lmder t110 warmer 
temperate zones, anll on both sides of the southem 
extremity of the continent. I f this be admitted, it is 
difficult to a'·oid belie\'ing that the temperature of tllO 
whole world was at this period simultaneously cooler. 
nut it would suffice for my pllrJXl!lC, if the tempemture 
was at the same time lower along certain broad belts of 
longitude. 

On this "iew of tlle wllOle world, or at least of broad 
longitudinal belts, luning been simultaneously colder 
from polo to pole, much light can be thrown on the 
pre~ent distribution of identiC/II and allied species. In 
America, Dr. llooker hag shown that between forty and 
fiftyoftlle flowering lllants of Tierra del Puego, forming 
110 inconsiderable part of its scanty flora, are common to 
Europe, enonnously remote as these two points are; and 
there are Illany closely allied species. On tbe lofty 
mountains of equatorial America a bost of peculiar 
species belongiug 10 European geuera occur. On the 
higllCilt mountains of Brazil. some few European genom 
were found by Gardner, which do llot exist in the wide 

Ie 
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intemming hot countries. So on Ihe Silla of Caroccas 
the iIlu:;triOU3 Humboldt long ~I'Y() founll 3pe<'ics belong
ing 10 genem characteristic of tho Cordillem. On the 
IUQunlaira of Abyssinia, seveml ]:;nropcnu fonllS and 
some fow rcprcscntatiycs of tho pc<:uliar florn of the 
Cape of Good Hope occur, At tho Cnpe of Good lIope 
Il very few Eluoj)OOu species, heliored not to 11[1\'0 been 
iutrodu('Cti by man, and 011 tho mOlluwins, some few 
rcp~ntati\"O European forllls aN found, which ha"e 
not bt....,n disoon:lrW in the intertropical part.; of Africa, 
On tho Himalaya. and on tho iliOlatcd mountain-nlllges 
of th(\ pl:ninsula of Iodia, on the lH,jg:hts of Coylon. and 
00 thl' "oleanie oonC!> of Jam, lUallY plants occur. either 
idl!oti('(lily tho 1:I81ll0 or TCIJrcs<lnting each other. and at 
the Nlmo tilllo rt'IJre8Cnting plaots of Europe, not found 
in tilt' inton'cning Jlot lowilluds. .\ li~t of the genera 
rollccted on tho loftier pcaks of Java rniSO!! a picture 
of a rolledion made on a hill i n Europe I Stillmore 
striking j~ tho filet that southom Austmlinn forms nro 
<'it'arl)' represented by plants gro\lillg on the summits 
lof tho mountnina of Homoo, Somo of tllC80 Australiall 
forlll~, as I hear from Dr. Hooker, el:tcnd aloug the 
h,·ights of tbe IKminsu1n of )[alR('Ca, and tiro thinly 
8ClItl<'rod. on the ono hand ol'er India and 00 the OtllCT 
IlSfMllorthll8Jllpau. 

On tht' tIOuthern mountains of Austrnlia, Dr, F. 
),lUUl!r lw. dilSOOn,red scI'era] European spccil'fl; other 
1;1~'Ci,'~' lIot introduced by wall, oceur on the lowlands; 
auel a long: list can 00 girun, as I alii informed by Dr. 
il ookl'r, ... 1' European gellenl, fouml in Australia, bllt 
n ... t ill tho intermediate !orrill rep;ion8. JIl the admir
ahlo ; I ntroduction to tho Florn of Xc\\' Zealand,' by 
J)r. H(~\kl'r, analogous find htriking fnets nrc gil'cll in 
regard IU the plauts of that large i~lalld. llcilce we 800 
that througlwnt the world, the Jllaut4 growing on the 
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more lofty mouutains, and on thC' tC'mllCTflto lowltmds of 
tho 1I0rthC'r!\ and 8OutllC'Tll hemispheres, are sometimes 
identically the snIDe j but they are much oftener ~l~i
fically distinct, though related to each othcr in a most 
rem(U'kllblomanner. 

This bricf libstmct npplies to Illants alone: some 
strictly analogous fnets could be gil'en on the distribu
tion of terrestrial animals. In marine pr()(lliction~. 

similar cases occnr; liS fin example, I I)lflY quote a 
remark by the highest authority, Prof. Dana, that" it 
is certainly a wonderful fact that New Zefllflnd shouM 
l!al'o a closer resemblauce in its emstaeea to Great 
Britain, its antipode, than to any otllC'r part of the 
world." Sir J. lliehardson, also, speaks of tIle re
appear{l.llee 011 the shores of X ew Zealand, Tasmnllin, 
,Ik., of 1I0rthcnI fomlS of fisk Dr. llooker informs 
me that twenty-five species ef AJgm nro ('()UlmOll to 
New Zealand aud to Europe, but havc not bc('n found 
in the intC'rmooiate tropical seIlS. 

It should be own'ed that the nortlwrn sp<'Cies ami 
forms found in the southern parts of the soutllcrn hemi
sphere, and on the mouutain-ranges of the intertropical 
regjon~, arc 1I0t arctic, but belong to tIle llorlhern tem
pemte zones. As ~[r. H. C. Watson lJUs recently re
marked, "In receding from polar towards equatorial 
latitlldes, the Alpine or mountaill f10ms really become 
less lind less arctic." )[anyof tho forms living on tho 
mountains of the warmer regions of the eartll and in 
the southenl hemisphero arc of doubtful valne, being 
rllnked by some llaturalists lUI speciflcally distinct, by 
others as varieties; but some are certainly identical, 
nnd many, though closely related to northem fonus, 
must be mnked lUI distinct Bl~ieB. 

Now let us see whnt light can be throwll on tIle fore
going fnets, 011 the belief, snpported IlS it is by ft. large-
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body of ~logi('al evidcnce, that tho \\-Ilola world, or II. 

larg'f' part of it, was during tho Glacial period I!imulta
lll'Ou~lr IIl1WIl ('(lldcr than at prescot. 'J'ho Glacial 
period, as measured. by years, must luwo beeu very 
lon~; find wli('n wa remember on,r what ,·aat IpacCil 
IiOmo nntumli,;cd plants and animals ha\-e spread within 
a few ('('nturi{'8, this period will hava been amplo for 
any amount of migmtion. As tllO cold CiUllO Blowly on, 
all lh(' trol'if'al plants lind other productions will Ila\'o 
n .. in"au..-i from both IildC3 towards tho {'<Iunlor, followed 
ill tho n:tlr by tho temperate )lroduCliollS, lind these by 
tb., an.1if'; but with the latter wo are not 1I0W OOIl
('~:rn~l Tho tropical plants probably suffered much 
t'nin{'li(m; h'IW much no ono ('lUI sn)"; perhaps for
merl~· th,' trol,i('8 8ullported fIiI mllny Sill-cies as we see 
at th.. ])"-"I<.'ot dlly crowded ~tllt'r nt tho Cape of 
Oood 110[,(', and iii parts of tempemt(l AU.'ltrnlia. As 
\\"C know that JUany tropical Illants and animals cnu 
withMtillld a cOllsidcrnble amount of cold, mnny might 
h.8'·o l'lienpro utermioatioll during 11 modcro.tc filII of 
h-lJlpernture, more C!Opecin1ly by (:,caIJiug' iuto the lowest, 
lll000t pro~t('(i, anrl warmest districts. Uut the great 
f~·t to hMr ill mimI is, that all tropiNLi productions will 
haw Illlfftn.·.J to a ("t·rtnin extt'nt. On the othl'r hand, 
tim t.·IlII.·rntl' p",ductiIJns, afil'r migroting neater to tbe 
.,.W1 .... r. tll .. u;.:h th(>y will ha,-o ~n I,lo.ced ulld('r IIOme
,,·tult W:W' (·t.>Il.litinll>l, "ill hare wif(·n.'d it'S!;.. And it is 
e,·rtain that mOllY tl'tDllCmte Phlllt;!, if protectoo from 
thu innlQjU o( (~'ml.'liton<. rail withstnml 0. lOurh wnrmer 
ciimll.l(l than tllt'ir OWII. H(:llce, it se(:1118 to me pO!ll;iblc, 
boorinJ' ill mind thllt th" tropi('o.l produdiolls were ill 
II suffering lItatf' alld oould not 111m., J)n'",'nted II firm 
("'lit agaill~t illtruJ,·" that II ccrtuin number of tho 
m",,' vij:!;t'J'OulI and domiuant t('mpt'rate fonns migut 
have penetrated th,~ natin~ run!' .. and have rencll(xi or 
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even crossed the equator. The invasion would, of course, 
llave been greatly fa\'ourOO by high land, aud perhallS 
by a dry climate; for Dr. Falconer informs me that it 
is the damp with tlle heat of tho trollics wllich is 80 

dcstrnctiyo to perennial plants from a. tempemte cli
mate. On the other haud, the lUo:;t humid und hottest 
districts will have afforded nn asylum to the tropical 
llati,'cs. The mountain-ranges north-west of tho Hima
laya, and the long line of the CordiIlem, seem to have 
afforded two great lines of invasion: and it is a striking 
fact, lately communicated to me by Dr. Hooker, that all 
the Uowering lliants, about forty-six in number, common 
to Tierra del Fuego and to Europe still exist in North 
America, which must have lain 011 tho lino of march. 
nut I do 1I0t doubt that Bome teml)Cmte productions 
entered Ilnd crossed cyen the wwlam18 of the tropics at 
the period when the cold was most illtense,-when 
arctic forms had Illigrated some twcnty-fi\'e degrees 
of latitudo from their llativo oountry and covered tlle 
land at tho foot of the Pyrcuccs. At this period of ex
trcme cold, 1 belie,"e thnt the climate under tho equator 
at the leyel of the sea was about the Slime with that 1I0W 

felt there at tile height of SL.,; or so\'en tllOusand foot. 
During tllis tile coldest period, I suppose that large 
spaces of the tropical lowlands were clothed with a 
mingled tropical and temperate vegetation, like that 
1I0W gro\l'ing with stmllge luxuriance at the base of the 
Himalaya., as graphically described by lIooker. 

Thus, as I believe, a considerable number of plants, a 
few terrestrial animals, ami SOIllO lIInrine productions, 
migrated during the Glaciul period from the northern 
and BOuthern tempemte zones iuto the intertropical rc
gions, and sollie cyenerossed the equator. As the wartnth 
returned, these tempcrate forms would lI!lturally ascend 
the higher mountains, being extenninated on the low-

I p J{ rY f I ~ rwin nli 
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Land.~; th086 which had not refl('ht'd tho equf\tor would 
re-mi;.:mto northward or southward towarru. their fonner 
homce j tmt tho forms, chidly north('nl, which had 
CI"()I\lI,·d tbe equator, would 1m,"!'! still further from their 
homes into tho more tempemte Itltiludcs of tho O)JjJOSitc 

hemi~ph('re. Although 1\0 haH) reason to believe from 
gl'(llogicni Ol'idcneo that tbo 1l1101c body of arctic shell.iI 
undl.'rwent scarcely slly modifi('ation during their long 
soutlwrn miwntioll and te-migmtioll northward. tho CIlSe 

mIl} han' !.Ie.-·n wholly different with thOl:iC intruding 
fornU! whidl lit'ttlcd theml'Chcs 011 tht' intertropical 
mountsiu'l, fllld in the 8Oulht'rn h('mi"phcrc" Th(',..e 
being tllllTUundoo by JOtrangcl'll will lu",·o had to compete 
with many Ilew forms of life; Slid it is probable that 
I)Cl('ctcd modiliciltions ill their stnlciurc, habiu., and con
l'titution~ will hal"e profited tll('m. 'J'hU8 many of these 
wanderers, though still )Jlaiuly related by inheritance to 
thei r brctlll~n of tho nortllenl or southern hemisphcres. 
II!)W ('xi~t in their new bomcs as well-msrked I"arieties 
or as distimi8pocies. 

It is a remarkable fact, strongly insisted on by 
lI00ktr ill «'gani to America, and by AlJlh. de Candolle 
in n1--"IU'I.l to AU5tmlia, that many more identical Illft-nUl 
and alli."i fonus ha,"e app!U1'ntly milV8ted from the 
lIO,rth to the south, than in a re\"(!!"8I..'d dirertion. ' ,"e 
~ bowc,"er. a fllll" southern "e~ctsblc forn19 on tile 
mountain' of Bornoo and Aby.os:;inia. 1 eusp •. 'Ct that 
this 1,n:I>onJ .. rant migrntion from north to 80utlde duo 
to th .. j., ...... -atl-r extent of laud ill tho north, and to the 
ntort lwrn fortll8 hat"ing existed in their O11"n hOTIICII in 
gt'I.'4l\·r uuroUcrs, and hal'ing oonet·qucntly been ad
'·llIlr.,,1 through Ilatural aclcction IIno competition to II 
higllt'r l'tage of perfll('lion or domi.nating power, than the 
8Outh('rn fonns. And thus, wben they became oom
wi~lt.od during the Glacial period, the northern fonn.s 
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weI'C enabled to beat the le8il powerful 80utllem forms. 
Just in tllO sarno manner as w(' 8C6 £It tho present day, 
that n .. ry many European prCMluetion. oo,'or tho ground 
in l./l. Plata, an(1 in 0 l('AA('r d('gree in Awrtralia, and 
hlwo to a certain extent benten tho nativCII; whereas 
extremely few southern fonns h£l\'o ~onlC nutllrnliscd 
in lilly pnrt of Europe, though hidCll, wool, und other 
ol.!joc\.il likely to CIlrry soods luwo been largely im
ported into Europe during' tho lnat tll-O or three cen
turies from La PInta, and during tho II~qt thirty or forty 
~'ears from Australia. Something of tho lamo kind 
lllll~t IUn"o occurred on tho inlertrol)icnl mountnins: no 
doubt before tho Glaeinl l)Criod thoy were stocked wilh 
enuernie Alpine fonns; but theeo htn"o almost e,"ery
where largely yielded to tho more dominant forms, 
generated in the larger areDa and more efficient work_ 
shops of the north. In mallY islands tho lIati-rc pro
ductions nro nearly equalled or o,'ell outnumbered by 
tho lIaturalised; and if tho natives l1D\'C not been actu
ally (:xterminated. thdr numbers l1avo been greatly 
rodu('ed. alld this is tho fir;;t stngo towards extinction. 
A mOllntniu is an j"land on tho land; and the inter
tropical mountains before tho Glacial l)Criod must ha-re 
OOeu oompletely i30lated; and 1 bclic\"o that the pro
duetions of these islauds on the lund yielded to those 
Ilnxineed within the larger areM of tho north, just in 
the SIlme way as the pnxiuctiollS of r(ial island!! ha\"e 
everywhere lately yielded to continental forms, lIatn
ralised by mun's agency. 

• 1 [lin filr from supposing tlmt all difllcultiCl! are re
moved on tlw "iew here giW'1I in regard to tho range 
nnd aflinitiOl! of the allied SI)(!CiOl! which li,'o in the 
northern and southem tempcmte zones and on the 
mountains of the intertropical regions. Very many 
difticultics remain to be IIOI\·ed. J do not pretend to 
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iow<"uw the exaet lines aud means of migration, or the 
fCftSQU whyccrtnin species nnclllotothl'l'8 hove migrated; 
1\-h~- ~rtlliu species have Lll,eu modified and hlwo gi,'el\ 
risu to nuw groupll of forms, ami othel"ll hayo rcmaiue<1 
ulIlI.ltt>rcd, Wo Cllnnot 1101>0 to explnin such fllCts, 
unt il w(' cnn My why one speci('s and not n!lothcor OeM 
COlllcs natnralise<l hy man's agency in II. foreign laud j 
why 0110 nm:.,"''!! twice or thrit'o as far, nnd is twice or 
thrice 8.8 NmIllOIl, as aooth .. 'r species withill their owu 
homes. 

I ba\'e sni.1 that mnny diffi('ultica remain to be soh'ed; 
IIOme or the mUlIt r"markable are siuh'll with admirable 
cleameea by Ilr, Hooker in his botani.-al "(Irks on tile 
antarctic n-giODL '10_ cannot 00 hert! .1i.'!Ctl8!Ied_ I 
will on1y .y that as far as I"t-ga .... '" t he ~um'n<'C of 
identical 'pocietll at points 80 ellormo~ly remote as 
Kerguelen land, Sew Zealand, ami Fut'gia, I bclim'o 
that towards tho close of the Glacial Iw:riod. i('cbergs, 
as lIuggcsted by Lyell, have beell hugely ('onccrne.l in 
their diBpt'I"IIIll, ]Jut the exLrtence of l!e\'eral quite 
dittinct t<pOcieflJ, belonging to genera e:s:c1ush-ely confined 
to the lIOuth, at these and otlK-r distant point..! of the 
_them hemiIThere, iB, on my throry of d{'8('(>nt witl. 
modification. a far more remarkable <"uc of difficnlh', 
For IOIIl6 of theee apeciee are 80 difitinf1, that we Mlln~t 
1Upp»e that there bas been time since the oommen{'('
meat or the Glacial period for their migration, amI 
Cor their nbeequeat modification to the nrcet.rMry 
degree. The facts seem to me to intiic-atc that 
peculiar aad very distinct specie!! ha\'o migrated in ' 
radiating lines from lOme common ('Clltr(l j nml I nm 
ioolined to look in the lJOuthenl. 8.i in the northern 
hemilphere, to a former and "lU"lll,-r period, heforo tho 
commencement of the Glacinl period, wll("n the antarctic 
Iaods, DOW COl'Cred with ice. supportL-.;1 a highly peculi.o.r 
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and isolated flom. I sn~pect that before this Hom was 
exterminated by tho Glacial epoch, a few forms were 
\\idely dispersed to various poiuts of tllO sonthem hemi
sphere by oceusionnl means of trnnsport, and by the aid, 
ilS haltillg-plaees, of existing and now sunken islands. 
By tlJCSC mellllS, as T bclie\'c, tho southem shores of 
America, Au~tralia, New Ilea/and, have bccomo slightly 
tinted by tho samo peculiar forms of \'egetable life. 

Sir O. Lyell in n. striking ]lassage has speenln.ted, in 
language almost identical with mine, on tho cffeets of 
great aJternn.tions of climate on googntphical distri
bution. I believe that tho world has recently felt one 
of his great cycles of eiulnge; and that on this view, 
combined with modification through natural selection, 
a mnltitudo of fncts in the Ill"CSCut distribution both 
of tho same 111\01 of allied fonus of life can bo ex· 
plninoo. 'fhe living waters may too said to ha\-e flowed 
during one silOrt period from the north and from tho 
south, all(1 to have crossed at the equator; but to 
hal'o flowed with greater force from tho llorth so as to 
hal'e freely inundated the sonth. As the tido leaves 
its drift in Ii0rizontaI lines, though rising higher on 
tho shores whero tho tide rise8 highest, so ilUl'e t110 
living waters left tlleir livillg drift on our mountain
summits, in a line gently rising from the arctic low
lands to 0. great height nnder the equator. The various 
beings thus left stranded may be compared with SIIl'age 
mces of man, dril'cn np and surviving ill the mountain
fastncsscs of almost eyery land, w11ieb serve as a record, 
full of interest to liS, of the former inhabitants of tllo 
surrounding lowlands. 

c The Complete Work of Charles Darwin Online 
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Di.lriblliion of r~h-.... «,r I'l"OIluctiOlll-On tho inhabil.lnl.l of 
OO'<'<IniCl i.lanUl-At.M-IK'e of Ball'1lChianlI alkl of h'rn'IItrial 
Mammall- On the ~lalioll of Ib.., inbaLilaut. of i.!au(l. 10 
IhOM of Ihe near...t maiIlLa",I_OIl oolon;"'tioll frQlll the nea~t 
touroe with subl!equcnt1n()(liflcation-Summaryofll,olnstllnd 
I're-cn~ cb.al'\'cI"lI· 

As lakee nnd riVeNIy~tNn8 M'C scptU'fLt(!(l from cadi 
other by Lemen of land, it might hal'C been thought 
that fl'(h.l,-water l,rodtH'tiolis would not 1111."0 mnge:1 
widely witltin the 81\1110 oountry, and /l3 tho lICa is ap
pan"lltly 0. still more impassnble barrier, that they 
nOI'cr would hR\'e cxtcnd(!(l to distant CQuntriee. But 
tho CB!IO is exactly tho reveflje. Not only luwe mnny 
ff(l!;h·wai('r species, belonging to quito diffcrent clfl88CS, 
an cnonnous range, but allied speeiC8 l)remil in a 
remarkable manncr througllOut the world. ] well rt:'

member, when first CQlIccting in tho f~h WRU'rB of 
Brazil, feeling mIlch Aurl,ri.:;c Ilt the simil(lrity of tho 
fr&lh,watcr iusecliJ, shell..., &c., aud at tho dissimilnrity 
of tho surrounding terrestrial beings, compart.'tl with 
thOBO of Britain. 

nut thi~ power in fn'~h-wnt('r productiolls of ranging 
",iddy, tllOl1gh .so unexpected. can, I think, in most 
<'tUIC8 be cxplained by their having berome fitted, in 
a manll('r highly 1I.,; .... rul to them, for short anll fee
qllent migratiolls from pond to pond, or from stream to 
stream; and liability to wide dispersal lI"ollhl follow 
from this CBpacity fI8 an nlmOl!t nccessary conseq\lence. 
Wo call hero consider only l\ few eases. In T(>gllro to 
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fish, 1 believe tllat the eame species nover occur in 
tho fresh waters of distant continents. But on the 
sumo continent the species often range widel~' nnt! 
a.lmost ('npriciously; for two ri\'er-systeIll.S will hav() 
some ftsh ill common Ilnd f;()mo different. A few fncts 
seem to fUYOllr the pOlSSil>i1ity of tlleir occnsiona.l trans
port by a.ccidcntlll mean.S; like that of the live fi~h not 
rarely drollpe<i by whirlwinds in India, and the vitality 
of their ova wllCn remOl'ed from the water. But I flln 
inelined to attributo tho dispersal of fresh-water fish 
mainly to slight clJllnges withill the recent peri<xl in 
the ]C\'el of the land, lia.ving caused ri\'ers to flow into 
cach other. Instances, also, CQuld be given of this 
having occnrred dllring floods, without any chango of 
level. \\'e have cvidcli('Q in the locssof the Rhine of 
con~iderable changes of level in the land within a very 
recent gocological period, Rnd when the surface was 
peopled b~' existing land and fresh -water shells. 'L'he 
\\ide (lillcrClIce of tlw fish on opposite sides of COI1-
tinuolls mountain-ranges, which fcom an early period 
IUllst IlRye Imrted rirer.systems and completely pro
venled tlleir incmelilation, IlCCms to lend to tlus same 
oonelusion. '''ith respect to allied fresh -water fi~h 
occurring at very distant points of tllO world, no doubt 
tllere are many cuses which cannot at present be ex
plained : but somo fresh-water fish belong to "ery 
ancient forms, and in slleh cases there will Ila\"e been 
ample timo for grcnt geographical changes, and COIl
sequently time and means for much migmtion. In the 
second plfl(!c, salt-watcr fish can with care be slowly 
accustomed to live in fresh water; lind, according to 
VlIlen('iennC8, there is hardly a single group of ibhes 
confillod exclusively to fresh water, so tlilit we mlly 
imagine tlltlt a manne member of a fresh-water group 
might tnwcl fur along the shores of the soa, and subse-
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qncntly iyooomo. modified and 8(lnl)te<\ to tho. (r .. ",h 
wf.ltereofa cli:;innt land. 

~omo. ~peci(';l of fresh-v,ater shells h",-e a very wid!' 
mngc, ,,,,(1 allied species, which, on my thoory, IU'C de
scended from n common parent alid WUllt hlwe proceeded 
from a singlo source, }lronlil throughout the world. 
'i'heir di~triuutioll fit first perplexed 1lI0 much, ag their 
O\'a tire not likely to be trnnsportoo by birds, ami they 
are imnlCdiately killed by sea-water, rus aro tho aduliE. 
T could not even understand hew 80106 naturuii..;etl 
SpeciCfl l,a\'6 rapidly spread throughout tllo. IIDmo 
oountry. Bnt two fact.!, which I hll\'e ebeemld---tllld 
no. doubt many etbers remain to. be o.iA!crYed-throw 
80nle light 6U thiB subject. Wheu a duck suddenly 
emerges (rom a pond covered with (lurk-weed, I haye 
twiC'(l 6C('Il tllClIO little plants adhering to iiB lxwk; and 
it brus haJlj)encd to me, in removing a little duck
wcOO. from ene aquarium to another, that J have quite 
uuintentionally stocked the ono with fresh,wflter shells 
from the other. nut another agency ill perhnJl8 more 
eftix'tllal: r sUllpended 0. duck's feet, which migllt 
repl'{'I!()nt tliOllO ef a. bird sleeping in a nahlra1 pond, 
ill au aquarium, where many.oya 0.( f~h-water shells 
were hatchiu!\,; and [ feund that numbers ef the eJ[

tremely minute and just-hatched shell. ('nlwled en the 
feet, and c1uug to them so finnly tllHt ",h('o taken out 
of the water tliey could llet be jarred eff, though at 
a 8Omell'l,flt mere advanced ago they wellid \'oluntarily 
drop off. Thcee jll,;t hatc1,ed mollu.""I, though aquatic 
in thcir 118ture, 811n'ived on the du('k's (ect, ill damp 
nir, from tweh'c to. twenty hours; alld in this length of 
time a. duck e r heron might fly at IMSt ... ix er ti4n"en 
Ilundrcd miles, alld weuld be sure to alight en a pool 
or ri"ulet, if blewn across sea to an occanil' i ~land er 
to. auy ether di:;tant point. Sir Chnrles Lyell also , 

ij;)n.'-'mD!eteWOrK f .ch~ r~-",-_~ __ 
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informs me that a Dytiells luloS bocn caught with an 
Ancylus (0. fresh-wllter shell like a limpet) finnlyad
hering to it; and a watcr-boctle of the !lalDe family, a 
Colymbctes, onco flew on board tho 'Beagle,' when 
forty-five miles distant from the nearest laud: how 
much further it might llavo flown with a fal"ouring gale 
no oneenn tell. 

With respect to plants, it Ii/U! long bocll known wlu"lt 
enonnous rangel! mlilly fresh-water and o,'en marsh
speeies have, both o,"er continents and to the lIlost 
remote oceanic islands. ,!'hill is strikingly shown, as 
remarked by Alph. de Candolle, ill large groujIB of 
terrestrial lliallta, whieh ha'"o only a Yery few aquatic 
members; for these latter seem immediately to at'quire, 
as jf in consequence, a verr wide mnge. J think favour
o.ble meaus of dispersal cJ[plllill this fact. T hlwo before 
mentioned that earth occasiono.lly, though rarely, ad
heres in some qlllmtity to tho feet and heab of birds. 
Wading birds, which freqnent the muddy edges of 
ponds, if suddenly flushed, would be the most likely to 
1111.\"0 mllddy feet. 13irds of this order 1 can show are 
the greatest wanderers, and are occasionally found on 
tho mOl<t remoto and barren islands ill the open ocean; 
they would not be likely to alight on the sm'face of the 
sea, so that the dirt wonld 1I0t be washed off their fect; 
when making land, thoy wonld be 8uro to fly to their 
natural fresh-water haunts. I do 1I0t believe that 
botaubts are awure how charged the mnd of ponds is 
with seeds: T have tried 8everallittle experiments, but 
will here give only the most striking case: 1 took in 
February throe t'lble-sp00nfuls of IlInd from three dif. 
ferent poiuts, beneath water, on the edge of a little 
pond; this mud when dry weighed only {i~ OW1CC6 j I 
kellt it coyered up in my study for six. mOlltl~. llUlling 
up and oountiug each plant as it grew; the plants were 
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of Ill/Uly kinds. and were altogether 537 in lIumberj 
and ret the viscid mnd \\'118 all contained in a breakfast 
Clip! Considering these facta, I think it would be an 
inexillicable circuIll8tnlloo if water-hirds did 1I0t trans
IMlrt the seeds of fresh-water plallts to '"nst di.,;tances, 
lind if coll.!lCqllently the range of these plnute ll'o.s not 
,·ery grent. The flame IIgelicy lIlay have como into 
play wit h the eggs of IIOme of thl} smaller fresh-water 
animals. 

Other and unknown a.,"1!Dcies probobly have a.l8o 
IJlayed a part. I 00'·0 slaWd that fresh-water fish eat 
IIOme kinde of seeds. tllOugh they J't'ject. many other 
kinds aner having swallowed them; nell 1!IUaJ.] fu;h 
&1I1l.lIow &eeds of moderate size, as of the yellow water
lilyan,1 Potamogctou. H erons and other binls, century 
liner century, have gone on daily devouring fish; they 
then take night and go to other Willers, or are blown 
Il.CI'OIII tho 8('11; and we havo IICCII that sceda rotail\ their 
power of gennination, when T<'jcctod in pellete or in 
excrement, many 1Iourtl afterll·anIs.. \Vhen I flaW the 
prot size of tho &eeds of that fine water-lily. tho 
~clumbiulll, and remembered AJpll_ de Candolle"a re
marki:l 011 tIlls plaut, 1 thought that ite distribution 
lIlru.t remain quite inexplicable; but Audubon states 
t hat he found tho seeds of the great southern water
lily (prooobly. 8("C(Irding to Dr. Hooker, the Kelumbium 
luteum) ill • heron's stomach; although 1 do not know 
the fact, yet. analogy makes me believe that II Ileron 
tlying to allotill'r pond Rnd getting a hoorty meul of 
fklh, would probably reject from it>! stomach a pellet 
containing the BCCds of the Nelumbillm undigc~ted; 
{lr til(' 8(>{I(\s might be dropl)e(1 by the bird whi.l.st 
ft>e<ling ils young, in the same way tl.!l fuh llro 1010\\11 

fl()ml"tilll(>8 to be dropped 
10 considering these sc"\""eral IUcans of distribution, .. 

10lete ork .;,f ..::harle:;;OarwII10r ne 
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it should be rem(lmbered th.at when n pond or sll'Clllll 
is first fonned, for in~tallce, on a ri~ilig islet, it will bo 
unoccupied; and a singlo seed. or egg will hal'o a good 
chanco of su('C('C(ling. Although there will always be II. 

struggle for lifo brtwocn the indi"iduals of the species, 
ho"",'er few, already occupying any pond, yet as tho 
number of kinds ill small, compared with thOl!O 011 til(" 

lalld, tho competition will probably 00 ICIIII ge,'cr(' 
betll'een aquatic tlHlIl between terrctltrialspecies; con-
8Cqucntly an intrudcr from the watcrs of a foreign 
country, would havo a better chance of l!('i1.ing on 1.\ 

plaoo, than in tho case of terrestrial coloni~ts. Wo 
should, also, remcmber that IIOme, perhaJ:1I!I many, fresh
water Ilrodudions are low ill tho acalo of nature, and 
that we have reason to belioyo that 8uch low beings 
dmut;!:o or OOoorue modified less quickJy Umn the high; 
and this will gi,'o longer timo than the fwerage for tllO 

migration of the same nqnatio epeciCil, \\'0 should not 
forget tho probability of mauy Speci08 Inn-ing fonnerly 
rnllged as coJltinuou~ly as fresh-water Ilroduction9 ewr 
can range, over imm€.'ll.lJO al'('8.ll,8nd lmviug subsequently 
becollle elltind in intenuediate n>gi01\S. Dut the "ide 
distrilllltioll of fresli-water plantll nnd of the lower 
nnimals, whether retaining the Siline identical forlll 
or in some degree modified, 1 belic\'o lllainly dcpenoli 
ou tho wido dispersal of tllCir seed! aud eggs hy animals, 
more especially by fresh-water hirds, which have largo 
powers of flight, aud Ilatumlly tzuI'el from oue to 
Ilnotlwr aud onen dklant piece of waler, Nature,liko 
a careful gardener, thus takes her IJ(.'(.'de from a bed of 
a partieuifU' nature., and drops them in another equally 
well fitted for Ihem. 

On lM Inhabi/allt, of Oceallic I'lalldt.-Wo now 
rome to the last of the three clasSC9 of fllel8, whieh I 
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iulXo iJ('lccled a8 presenting tho greatc;;t alilouut of 
diffi('ulty, on tho ,.jew that pl l tho individuals 0001 of 
tho snlDO and of allied speciea Ila\"o d08Cendcd frow a 
lringle (larellt; and therefore hlwe all (lroe('(!(\oo from a 
('ommon birthplllCC, notwithstanciiug that in the course 
of time they llaro como to inhabit di~taut ]lOiuts of the 
globe. 1. ha\'o already stated dlat 1 cannot honeslly 
admit Forbes's yjew 011 continental ext('lIsiollll, which, 
if legitimately followed out, would lead to the belief 
that within tho recent period all exil;ting islanda hare 
been llI-arly or quite joinoo to IIOme colltinent. Tillil ,-iew 
'H>uld remo"o lUallY difficulties, but it would not, I 
think, explain all the facts in regard to insular produc
tiOIlS, In tho following femarkJi I shall not coutine 
myself to the mere question of dispersal; but sllall 
consider some otller factI!, which bear 011 the truth of 
tho two th(o(Iries of iudependent creation aud of descent 
with modification. 

'l'hospecies of all kinda wllich inimbitoceallic islanda 
are fow in number compared with thOllC 011 equal conti. 
Ilcntai areas: .\J]lil. de Candolle admits this for plants, 
and Wollaston for insects_ If we look to tho large 
size ami varied stations of Xew Zealand, extending oyer 
780 miica of latitude, and compare its flowering plants, 
only 7.)() in number, witb tLose on all equal area at 
tIle Cape of Good Hope or in Australia, we must, I 
think, ndmit that somo.:thing quite indepolldcntly of 
any diffl-renoo iu phYbical conditiOIlll hM caused 80 great 
a diffcrcnce ill number. E\'en tho ullifonn county of 
Cambridge has 81 7 plalllB, and tho little island of 
.\.Ilgiv:sca 761, Lut 0. few fcms aud 0. few introdu('ed 
l,l:mts are ineiudL"ll in these IlUlilOCn, alld the com 
pari!iUn in some other rc!!pccts is Il(/t quite fair_ We 
].a\'o o\-id(-noo that the barn-n i~land of Ascension alJ... 
('riginally JlOI!8CSSCd under half-a .. (kJ7.cll flowering Illlll1ts; 
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yet many ha"e become naturalised on it, tuI they have 
on New Zealand and on o,'ery otllCr oceunio island 
which cun be named. In St. l1elenu there is reason to 
be1ie,'e that the naturalised plants and animals have 
nearly or quite e:o.:terminnted many nntivo productions. 
He who admits tllO doctnllO of tho creation of each 
separato specie8, will have to admit. that a sufficient 
number of the best adapted ]llants alld animals hU"e 
not been created on oceanic islands j for man !laB uuiu
tentionally stocked them from ,'anoW! sources far more 
fully and JXlrfectly than ha.s nature. 

Although ill oceanic islands the number of kinds 
of inhabitants is IICI'Inty, tile proportion of endemic 
species (i. t. those found nowhere else in tho world) 
is oftcn c~trcmcly large. If we compare, for instance, 
tho number of tho endemic Illlld-shella in Madcira, or 
of tlu,"j cndcmic birds in tl\O Galapagos Archipell.lg'o, with 
the number found on allY contincnt, and then comparo 
tho area of the islands with that of the continent, we 
shall see tllat this is true. 'l'his faet migllt have been 
expected 011 my tllcory, for, us already cl(]llaiIlOO, sJXl
cies occasionally llrri"ing after long inton"als in a new 
sud isolated district, llnd having to compete with nell 
fIBSOCiates, will J...e eminently liablo to modification, and 
will often produce groups of modified dcscell(lants. But 
it by no means fol1ow8, that, because ill an islnnd n(,llrly 
all the species of one clnss are peculiar, those of another 
class, or of another section of the BUrne class, are pecu
liar j and this diffcrenCil seems to dCJXlnd partly on the 
species which do not become modified ha\·ing immi
grated wiU} facility and in a body, so tllat their Illutuill 
relations hu\'e llOt been much disturbed j and partly on 
the frequent arrival of unmodified immignlllU! from the 
mother-couutry, and the consequcnt intercrossing with 
thom. With respect to tllO effects of this intorerossing, 

I .... W rk filS rwin nli .. 



OC'EASIC JSLA..'ms. 391 

it IIhould bo remembered that the offspring of snch 
cr068('81\,otlld allll08t certainly gain in ,"igonr; l!O tlmt 
even au occtWonal cross would prOlialce more effoot than 
might at first have been anticipate<L To givo a few 
l'XalDlllcs: in tho GalaJlllgoB hlamia ncarly every land. 
bird, but only two out of tho cloven marino birds, are 
pceuJinr; and it is obviollil that mllrino birds could 
arrivo nt tileac islands more easily than Inml.birds. 
lkrmuda, 011 illo other hand, wIlich lies at about tJle 

same di~tauce from North America os tllO Galap!lgos 
hlanda do from South America, al)(I II !Lid, has a ,'ery 
peculiar lJOil, doe8 DOt po8iIC!I8 one endemic land·binl; 
and wo know from Mr, J, lL Jones'! admirable acrount 
of Bermuda, that "cry mnny North Amcricon birds, 
dllring their great Qnuual migrations, "isit either periodi. 
cally or occasionally this island, l\llId(lira dOCtl not 
IlOoISC88 OliO j"IC(luliar bird, and Illnny Europeau and 
African birds are allllOilt evol'}' yCflr blown there, lUI I 
am informed by :;"If 1', E. Y. 1 hll'l'Qurt. So that thcsc 
two islllnds of Bermuda and l\[adcirolmvo beeu stocked 
by birds, whicll for long ages luwe stnlggle<l together 
ill their fonner homes, and ha"o become mutually 
adapted to each other; and when aculed in their new 
homCfl, each kind will ha,'e been kCllt by the others to 
their 11ropt'r 1,lace8 and habit.!, and will oonseqllently 
hanl been little liable to modification. Any tendeney 
to modification will, abo, ha\"o been checked by inter· 
cl'QSiling with tho unmodified immigrants from tho 
mothcl'-OOuntry, llT adeirn, again, iii illllRuited by Ii 

wonderful number of peculiar Innd..;;ll(lUs, whclX'lUI 1I0t 

one 8pccice of IICa-shell ill oonfinoo te its shol'Cll : now, 
though we do not know hOll'lICa·ahe118are dispctllCd, yet 
11'0 can ace that their ~ or lan'te, perhaps nttached 
to o;('IIwc«1 or HOftting timber, or to tho feet of wading. 
Linhi. might be transported rar more enaily than laud· 

) ~t" () -,f:h~ .. 
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11l1ells, f\CJ"08i! three or four hundred milell of open Bea. 
Tho different orden! of insects in 1I.Iadeirn apparently 
prellCllt analogous fact& 

O(!(>auic islands arc IIOmetime8 deficient ill certain 
dall8ell, Rnd their pl3CCIJ arc Rilpatelllly occupied by 
the other inhabitants; in the Galapag08 Lolands Telltiles, 
alid in New Zealand gigantic winglesa birds, take tho 
placo of mammals. In tho plalits of the Galapogos 
'"lands, Dr. Hooker hll8 sllOwn that lho proportional 
numbc.n! of the different orders aro very ditlCTent from 
what they are elsewhere. Such callCS are gonemlly ac
COIUlted for by HIe Ilhysieal conditions of the islands; 
bnt this cxplanatioll seema to me 1I0t a littlo doubtful. 
Facility or immigration, J believe, }las ~n at least 118 
important as the nature of the conditions. 

Many remarkable little facts could be gi"en \lith 
respect to tile inhabitants or remote islands. For 
in~tance, in certain i~land!! 1I0t tenanted by mammals, 
IIOme of tho endemic plants llavo bMutifully hooked 
I:ICC(I~; yet few relations are more striking tllllll the 
adul!tation or hooked sccd.B for transportal by tho wool 
and fur of quadnlpcds. 'Ihis ease presents 110 ditlienliy 
011 Illy view, for a hooked seed might be tmnsported to 
nn island by somo other IllC/l.ns; and lhe plant thell 
Uccollling slightly modified, but still retaining its hooked 
sccds, would fonn an endemic speciell, having us llscless 
all alll>cndage lUi any rudimentary o~n,-for instance, 
uS the shriyelled wings uuder the soldered clytra of 
mo.ny insular beetles. Again, islands ofteu JlO8IIC&l trees 
or bushes belonb';ug to orden! whieh elllCwhere include 
ollly IlerOOCOOIlS sl>eeies; 1I0W trees, 118 Mph. de Can_ 
110110 hIlS shown, generally haye, whatever thc eaullC 
llIay be, confined mugeS. lienee trees would be little 
likely to reach distant oceo.nic islands; a11(1 nn herb
IlCOOUll plant, though it wonld havo no ehallee of 
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~l1{'('(',,~fully ('ompeting in stature with a fully dm'e-
10p«1 tn'(', when established on an island aud ha"l"ing 
t.1 oornpE'te with herOOceoUS pbllts alone, might lm(iily 
gail! an admntage by growing ta.ll('r ami taller find 
overtopping tIle olher plants. If 80, naturnl selection 
would often tend to add to tho stflturo of herbaceons 
JllnntA when growing on an (')Ceanio island, to who.tc\'er 
ord('r they belonged, and thus com'ert. thelll first into 
Lu~h('Sand ultimately into trees, 

Wilh l'('~I)('('t to the absence of wllOle onlel1l 011 
()C('ftni(' itdllllds, Bory St. Yincent long ago remarked 
that Jlattfl("lIiaIUI (frog;<, toads, DC1l19) 118\'C n('\'er been 
{OUIlt! on any of the mflny islands with whidl the great 
OC('ans are studded, 1 have tak('ll pains to \'crif~' this 
a.; ,..'rtiOIl, and 1 ha"l"c fOllnd it strictly tnlC, 1 118\'e, 
hOIl'('\'('r, been asaured tllat a frog l'l:i~ts on tlU) mOllll
';li1l8 of till:' great i~land of Sew Zeo.lnnd; but 1 suspect 
that this l'l:el'ptioll (if the information be rorroot) may 
LJ (,l:plninod through glacial a.,c>(!llcy, This gencrnl 
nl~n('e of fl"%"i<, toods, and newts on 80 many ocennic 
i,lnnd~ cannot be Recounted for by their Ilhyeical oon
(lition~; indcro it seems thflt islan(is flrc peculiarly well 
fitted for these animals; for frogs 1100,'e been introduced 
into ~Iali ... ira, till" Awre«, and )Iauritius, {Iud b:we 
multil'li(.'(1 80 88 to become a nuhauC('. But 88 th{'Oe 
animal~ 811t! their I!paWlI are known to be immediately 
killt ... 1 by 81'a-wnter, on my view we ean ~ that 
thell.' WIl\lIt! I .... great difficulty in their trnllsportai 
ueroSl the 11<"', and thcrefore why they do not exi-;t on 
Imy ()('I'ftlli(' i~lalld. nut why, on thc theory of crelltionl 
thpy sh"ulll not h6\'c been ere8wd therc, it would be 
very diltkuitto f'xplain. 

?lfammlll~ offl'r another IIl1d similar ('I\!<C, I JlaV<' 
('a .... ·fully .'cI(·al'('i1('ti the old(,~t voyl\;:!l.'~, bllt hllve lIot 
tiukh('<i Illy lI('IIf('b; a~ ~"l't I h,n"c not funn,] a sin;,;lc 

,3 
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instance, froe from doubt, of a terTClltrial mammal 
(exeluding: domCtlliented animals kept by tho natives) 
inhabiting: au islaml situated above 300 miles from a 
continent or grent t'outineutal island; and manyislandg 
situated at a much less distance are equally barren. 
The Falkland hlands, which are inhabited by a woU· 
like fox, come nearest to an exception; but this group 
cannot be oonsiderod 118 oceanic, as it lies on a bank con
nected WitJl the mainland; moreover, icebcrgg formcrly 
bronght boulders to its western shores, and thcy may 
have formerly transported foxcs, as 80 freqllcntly now 
happelllJ in the arctic regions. Yct it cannot be lItlid 
that IJIUsll Wands will not mpport small mammals, 
for they occur in Ulany parts of the world Oil TCry 
small ilIlands, if clO6e to a continent; fln(1 hardly an 
island call be named on which our smaller quadrupeds 
haxe not become naturalised and grootly multiplied. 
It cannot be SIl.id, on tho ordinary ,-iew of ereation, 
tlmt thero has not been time for the t'reCltioll of mam· 
mals j many YOleanie islands are suftlciently ancicnt, 
as shown by tho stupclldoll! degradation which thcr 
h,u-e suffcrod and by their tertiary strata: tJlcre has 
al~ been time for the production of endemic specics 
belonging to other cla.-.sc.; aud 011 continents it is 
thoug-ht that mammals appear alld disappear at a 
quicker rate Ihnu other lind lowe~ anilllnis. 'l'hollgh 
terrestrial mammals do not oceur on oceanic isilluds, 
aurinl mamlllllis do occur 011 almOllt every island. New 
1..f:8land ~ two oolB found nowhere else in the 
world: Xorfol.k Island, the Viti Archipelago. the Bonin 
lslanth, the Caroline and Uarianne Archipelagoes, and 
Uauritius, all pos8C88 their peculiar bats. Why, it mar 
be asked, hM the IIUppOSed creative force produced 
but.s II.nd no other Illlunmllis 011 remote isIlilldg? 011 
my ,-jew this qu~tion enn ellSily be aIl8wcre<l; for lIO 
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t('rreetrinl mammal can be tmnapor1cd acJtl6S n wido 
IIlillCe of &en, but batll can fly 8('1'018. Datil ha\'o been 
I!t.'.:n \\andering by day far ol'er tho AthlUtio Oeean; 
and two North American spoeies either regularly or 
O<'etUIionally ,·i~itBermlldll, at tllo diltanee of 600 miles 
from the mainland. I hear from Mr. TO!Jl(!s, who has 
apN:ially studied this family, that many of the same 
81)O('ies hll\·oenonJ\olIs ranges, and aro found on conti
nents and on far di~to.nt islandil. Henco we ha\'o only 
to 1'111)11(1801 that slieb wandering IIpccica hMO been modi
fi,·J through natural selN!tion in their new homes ill 
r,·lation to til('ir nl'\\' position, and we call IIndt-Mand 
the j,res.'noo of endemic bat. on isio.n(l., with tho ab-
1IC1l1'(' of all t('rretllrial mammals. 

H .. ~dl'!ll the nbscn('6 of k·~trinl mammals ill rela· 
tion to th(' remolenCSl! of i..J.an,1s rrom rolltinentll, tllere 
i ~ all:lO a relation, to a ('('rtain (':'tlent ind<,pcndent of 
di~tl\J)('(', J.x>tweell the depth of tho ~NI. separnting an 
i~!nnd from tho neighbouring mnininnd, rmd thl' pre
~"n(',' in both of the samo mammif"rollS BI)('('ira or of 
alli,o(l ~lle<'iC8 in a more or less moditkd ('(lmlitinn. Mr. 
Win<!""r }:arl has made BOrne strikiui( o'-'n-atiollll 011 
thi_ Iwoo in N'~nl to the great Malay Arcil.ipe·lago, 
wili..!1 is tl'llWI'III..Q. near Celelw>ij by a ~1'I6<.'<' or det"p 
,...-ean; awl ulis 'pace sepnmler!! two wid"iy distinct 
lIl4mmalian ruuDall. On either ~i,le thl' i.,iQ.lldll arc 
aituat""j 00 moileratdy deep ,ubmarine 11Il.nXs, aud they 
al'l' iuhahik~1 loy do.'!y allied or j,i"nti(-al quudnll)('(is. 
~o duulot (Inme rew aUOlllll.ii(·s OC<'Ilr in this ~at archi. 
p,'\aA:Il, and thero is mUf'h dilllf'ulty ill forming' a jlldg
m,'nt in IIome (,aSI.'~ owing to the probublo natura!isntion 
of I~'rtain mammalll tilroulth Illnn'lI u!!;:cnry; bllt we 
~hall Il0011 haTc mnch light thrown on the Ilatural 
hi~tnry of thiR al'('hipelago by tho admirable l'.etli and 
re"Ur('I~()r )1r. Wallace. 1 ha,·e 1101 as ret I,ad time to 
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follow np thiB IlUbjed. in all otber quartel"8 of tile world ; 
but as far as I ho..e gone, tho relation ~,'euerally holds 
good. We I!e6 Britain separated by a shallow channel 
from ElIl"Ol)(', and the mammalil arc tho Mmo on both 
sides; wo meet with aIUllogouiI fnC'ts on mRlly islands 
scparatod by ilimilar channels from AIIstmlin.. ']'ho 
We~t I ndian Ialnnds stand on a deeply submerged 1:ruJk, 
nearly 1000 fnthOIDs in depth, IllId hero wo nnd American 
fonus, bnt tho spooieil and oven the genem arc di"tinct. 
As tho amount of modification in all CilllCll depends to 
a cel1ain d<,grc6 on tile lapse of timo, and as during 
cilanb'CII of lovel it if! ob,·ioulJ that is.lands 8I:!pn.rnted by 
shallow channels are more likely to ha.e been con
tinnollsly united within a recent peri<xl to the main
land than islands separnted by deel)('r channels, we call 
undCl'lltand tho frequent relation ootwecn tho dcpth of 
tho sea and the degree of affinity of tho mnmll1nlian 
inhabitants of islands \lith those of II neighbouring con
tinent,-an inexplicable relation on tho ,iow of inde
))Cudentaets of creation. 

All the fON'going remarks on tllO inhabitants of 
~nie i~landll,-namely, the scarcity of kinds-tlie 
richness in endemic fonus in particular clll88efj or 800-

tione of cla!laell,-tlle absence of wholo grouJI!\ as of 
bRtrnchianlJ, find of tert'C8trial mammals not"itli.stauding 
tJlO presence of aerial ba~-tho singular proportiong of 
C<lrtllin orden of Illants.-herooc«>u8 fonllS luwing been 
dcveloped into 1.roe8, &c.,-seem to me to I\C'COrd better 
with tho ,·jew of occasional means of transport having 
been largely efficient in tho long oourso of time, than 
with tllo view of all our oceanic islands 11Il1·ing beeu 
fonne rly conJlocted by continuous hllld witll the nearest 
cont illent; for 011 thig latter "iow tho mib'1'fltion would 
llrobably ha"o been more co,nlliete; and if modifiC!ltion 
loe admitted, all the forms of life would have been more 
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{""Mill' modifiCfI. in accordance with tho paramount im. 
lK>rtall("O of the relation of organism to organil!lU. 

I do Iiot deny that there are many and gtfH-e diffi
('uiti&l in unden;tallding Il0W Bel'eral of tho inllabilautil 
(.f tho iliON remote islands, whether still retaining the 
","me I!J)(!(·iAc form or modified aincc their nrril'al, could 
hal·O reaciH~d their llre8Cllt homee. Bllt tl10 ]lrobability 
of many islande haling e!listed ns halting-)liaces, of 
which not a wreck now remaillll, mus-t. 1101. be o,'el'
iook{'11. I will here give a single instance of one of 
thl' CAI!('!i of diffirulty, Almost all OC'eanie i~lands, 
el"en the moet i",law and IIIDallClit, are inhnbitcd by 
land--l>hells, genemiJy by endemie 8}JeCies, but sometimes 
by IIll('('ic'l found ej!SO\\-here. Dr. Aug. A, Gould b811 
Rin~n IIcI-eml interesting caSC8 in regard to the land
~helill of the islands of the Pacific. Now it is notorious 
that land-shellg are ,-cry e8llily killed by salt; their 
eg-j.,>',;, at lea~t sueh as I llal'e tried, sink ill &ea·water 
and are kilk>d by it. Yet there milSt. be, on my view, 
wmo unknown, but highly efficient means for their trang.. 
portal. Would the jU!;t.--IlllU'IINI young occasionally 
<-m\\ I 011 and adhere to the feet of bird! fOO5tiug- 011 the 
ground, 8ml thus get tranl'portCfi? Jt occllrred to 
lilt! that Itmt!-f<hdl;o, when hybemating ant! Iltll"iug a 
Ilwmbmu()u~ {Iiallhraglll oycr till' mouth of the ~heJl, 
might 100 f1ont.-o iu chinl.,. of drifted timber R(.t(ltj8 

modtmt.-Iy widt! anllS of the spa. And 1 found that 
II( wrnl ~I)('<'il'll did in this ~tate with~tand uninjured Ull 
imIllt'l'IIion in ~a-wat('r during bCwn dl\y~: one or thel!e 
>lhl'll~ Willi the Helix pomatill, lind after it hnll ogain 
hyLcnmh....I 1 Jlllt it in ~ca-watcr for twenty dnys, 
and itl'crfl~·t1y Tl.,{'<)l"ered. A~ !hi .. ~Jle('il'~ hall a tllick 
cakan'uuA OIM'T('ulum, T rcnlOI-ed it, and ,liu.'I\ it had 
funn{~1 a new iU(·IJ]\.ralH.lull 01\(', I immt'l1K",1 it for fOIll'
tc.·1l danl in ... ·a.-waicr, and it n.o('()wn..J a1ll1 cmwll.J 
awny: but more (,!lperimcntll 8re wallt • .J 011 thig head. 



308 OEOOnAl'IIlC-\.L OLSTmDt:TIQ:i. CII.lF. XII. 

The most striking and important fact for us in regard 
to tl1<1 inhabitants of klallda, is their affillity to those of 
the lIearcst mainlaud, without being actually the III!.I)lO 
81)6(' ies. Numerous instances eould be givon of this 
fU('t. I will gil"e only one, that of tllo Galapngoe 
Archipcla.,ooo, lIituatoo under the equator, Jx.tweell 500 
Bnd 600 miles from the shores of South .\meri("a. H ere 
almOlit c'"ery product of the land and water beara the 
lIumbtakeablo stampoftho American continent. There 
are twenty-six land-birds, and twenty.five of these are 
ranked by Mr. Gould aa distinct species, sllPi)08()(} to 
hal'O becn created tlere; yct the close affinity of moet 
of these bird! to American species iu every character, 
in their habits, gestllrt'fl, and tonCIJ of ,"oiee, WIl8 mani· 
feflt. So it ill with tho other animal!!, and with nearly 
nll the plants, as sllOwn by Dr" Hooker in his a{lmirable 
memoir on the :Flom of this archipelago. The natn
ralibt, looking at tho inhabitants of these ,"oleanie 
i~ll\l\ds ill the Pacifie, diiltnnt se\"ernl hundred miles 
from the continent, yet fools that he is standing on 
American mnrl. Why shonld this be eo? why should 
the sl)C('iCII which are 811JlJ>Oi!ed to havo been ereatcd in 
the GaiaJ'lfl.,"'OiI Archipe1ago, flUd nowhere ciS(>, bear 80 

plaill a .stamp of amnity to those created in America? 
There is nothing ill the oonditiOIl8 of life, in tlu~ goo
logieal nature of the islands, in their height or climate, 
or in tIle proportiolls in which the eevernl el!I88CB are 
8880Ciuted togctller, which resemOlCB dOllCly the con· 
dilioll! of the Sollth American cooat: in fact there is 
a considerablo dissimilarity ill all these respects. On 
the other haud, thero is a considerablo degree of re
semblanoo in the '"ohmic nature of the lOil, in climate, 
height, and size of tho islands, betWOOII the Galapagos 
and Cape de Venle Archipela.,"'Oll: but whnt 8n entire 
all(\ absolute differenco in their inlmbitant.s! The in
habitants of the CllpO dl) Vcrde !slaudE! arc related to 

n, .. (1ll0 u.W .... 
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thoec of Africa, like tbOllC of the Galap8goB to America. 
1 believe this grand {act !'all ~inl no sort of upla
nation on the orninary \'iew of ittdependent Cl"CntiOll; 
whereos on tho view here IIwintained, it ill obvions 
that tho Galapagos hianda would 00 likely to receh'o 
eolonistll, whether by occasional mellns of transport or 
by formerly continuous land, from America; and the 
Caj)(l do \'erne I slunds from Africa; and that sncll 
eolonist .. would be liable tQ modillC;ttion i-tho Ilrineiple 
of illhrritaneo still betraying their original birthplsee. 

Many analogous fseta could be gil'cn: indeed it is 111\ 

nlmOOit unh'en;al rulo th.at the endemie llrodllctiolls of 
island .. are related to those of the nNU'('bt continent, or 
o{ OIher ncar islands. The exccvtioll8 are few, and 
1lI!",t of them eau be eJ:lliainoo. Thus the plants of 
J\:erguclen Land, tbough 8tanding nearer to Africa than 
10 America, are related, and that very ci08ely, as we 
know from Dr. ilooker's account, to llt08() of America: 
lo ut on tho view that this island 1m3 Loon mniulystocked 
by 8t'{'(ls brought with eurth and stones on icebergs, 
drift,'d by the prevailing eurreuUI, this anomaly di. 
nppeal"8. New Zealand in iiB endemic planUl is much 
mol'(' rI08('ly related to Australia, tile nearet;t mainlaud, 
than 10 any OUlet region: Bud tlii.~ is what migllt )la,'c 
Leen €'J:)lt.'('ted; but it is also plainly rdated to Routh 
Amenta, wllidl, although the next neal"Cfit colltilleut. 
~ i;() (·nonnou!!iy remote, that till) fact becomcs an 
1.I1)01l1aly. But this difficulty almOlit dibappt'aTS on the 
view that both New Zealund, SOtltlt Ameri('a, Slid 

olher IIOlIthern lands were long ago l)nrtially stocked 
from a u(,ar lyintcrmedisto though di~tl.lut point,llamely 
from tho antarctic ooaIlds, whl'n thoy were clothed with 
H~g~ll.Itioll, Ix>fore tile commell('emeut of tho Glacial 
prriod. Th(> afiinity, whirl" though feeble, 1 am I18Stlrro. 
by l)r. lI ooker is real, Jx.twcen tho 1I0ra of the IIOUth
we~lerll cortl~r of .\ n:;llll.lin and of tho Capo of Good 



-100 Oy.ooR_\PIIlC.U, I) ISTUIOUTIOS'. 

] lope, is a far more remarkable case, nnll i8 At present 
inel:plit'nble: but this affinity is confill('(l to the plants, 
and will, 1 do not doubt, be IIOme day erplnined. 

The 11\11' which cau8(IIj the inllabitallu of an archi
pelago, though !>pCCifically diiJtiud, to be doedy allied 
to those of the nearest contjul'nt, we sometimes see 
di~played on a small aeale, yet in n most iutcre:<ting 
mnnn('r, witllin the li1Oil8 of the &lmO nrchilX'\ago. 
~'hU8 the severnl island!.! of tho Onlallllgos Archipelago 
flro tenanted, as I have elsewhere shown, in a qui te 
mnr'·ellolls manner, by very eloeely relntcd species j 
so that the iuilabilllllU of each separate islnnd, though 
mostly distinct, are related ill an incomparably dOller 
degree to each otber than to the inhabitants of ally 
oth('r part of tile world. A lid this is just what might 
han' ~n eXIK!Ctcd on my view, for the i ~lands are 
B-ituntcd 110 lIenr each other that they wonld II.lmOilt 
cHtninly TC<'ei,·o immigrants from tho same original 
!SOUT<.'C, or from endl otlwr. 13ut this dissimilarity 
iJctwC(in tllO endemic inhnbitnnts of tllo i~lnnds mav 
be used (Ill em argument %rninst my Vi(,W8; for it may 
he asked, how has it hAppened in the IICvcnli i~lands 
situated witll in sight of each other, having tho same 
geological naturc, the same height. climate, &c., that 
many or tho imm~'Tll1lta should have been differently 
modified, tllollgh only in a small degree. 'l1lL, long 
appearcd to me 110 great difficulty: but it arises in 
ehier part from the deeply·~e(Lted error of considering 
the physi('al conditions of a country as the mOilt im
portAnt for its inhabitants; wlleTCas it cannot, I think, 
Le disputftl that the natuTC of the ollLcr jllhllUitAIlI8, 
wilh whidl each has to comIX'le, is as lel\l:lt ns illl llOr
tnnt, lind p:cllemlly a far morc important elcmeut of 
SIl('('C:8!J. Now if we look to those inho.lJitllllt.s (If tile 
{:nlnl"IRgos ArchipelAgo which nrc found ill other parts 
of the world (laying on olle sido for tllo momellt tile 
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endemic ~pccie~, which cannot Le here fairly included, 
M we fire considering how they ham como to be modi
fied since their arrinll), ,,',e find a considerable runount 
of difference ill tho several islandl!. 'l'hig difference 
miRllt illdeed lulYC been c:tpeeted on tho viow of tile 
is.landa hn.I'illg been stocked by occn.sional means of 
trnuaport-a seed, for insln.llce, of one Illallt lun'ing 
been urougilt to OliO island, and that of another plant 
to auoth(:r ial\l.IIJ. HCllce when ill fonner times lUI 
immigrant IK:tt!t>d on anyone or more of die islands, or 
when it sub.!eqllently liPread from one island to another, 
it wonld unduuLtedly be eXIJOiied to diffcn:nt couditioll!! 
of lii\l in the ,different Wands, for it would ha..-e to 
compete with different sets of organisms: a lliaut for 
inslflnce. would find the best-fitted ground lllore per
floct)y occupied by distinct plants ill ono ialand tllan 
in (lUother, and it would be exposed to tllO attacks of 
;,olOewhat different enemies. If tll('n it mricd, nQtural 
sele<:tion 1I0uid probably fa,'our different varieties in 
tho different islnlldl!. Some species, however, might 
~i'n:'ld ami yet retain the MillO character throughout 
tho group, jU4 118 we ~ on colltint'ntlil 8I)Jno ~jl'!)cies 
~Jlrcadillg \\"idcly and remaining till' SlIme. 

The really 6urpri~ing fact in this caso of tho Ga1a
pagos .\r(>hipdago, aud in a le,...~.'r dt"b"l't>e ill !lOme 
IIIlalogou8 instan~d, is that the new speeie!l fonned in 
tile stpnrntc islQllt1ii hale not quickly spn:ad to til(' otller 
i,;lulld~. lIut tho i"Jllllds, though in sight of ('aeh other, 
nrc IICllll.nltt.J. by deep anna ()f tho I'I-'a, in JU()!;t e/UiCS 
Ilidt:r than tlie British ClUIIlUd, (md there is 110 t{'a!101I 
to ~1I1'11OtiO that ilmy ha ... e at any former period lx:cll 
evutiuuoUJ>ly lIuit«l. The currmts of the fl(:a arc mpid 
aud I;\\et:p a("T00!8 tho archipclllgo, and galee of willli 
are l".dmonliuarily rore j 110 dUlt the i"lllnds are far 
more ('ffl'("tuillly !;I'J.arated from eadl other than they 
ai'I~"ar to \..c on fI map. Xe,-erthelet.a a good mallY 
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species, both tllOll6 found in other parts of the world 
and thOle confined to the archipelago, fire eommon to 
the severol islnnds, and we may infer from certain facts 
that these have ])roba.bly spread from !lOme one islnnd 
to the others. But we often take, 1 think, an erro
neous view of the )JrobnbiIity of cloecly-a1lied specietl 
im'ading each otber's territory, when Imt into free 
illtereommllllieation, 'Cndoubtedly if one 8J~i('8 IIR! 
any a<:h'antago whale"er over o..notiu:'r, it will in a 
,'ery brief lillie wholly or in purt 8uPI)lant it; but if 
both are equally well lltted for tlwir 0\\11 ])laces ill 

nRture, both probo.bly will hold their 0\\11 plnce8 and 
keep separate for almost any length of time, Being 
familiar \\;th the fact that many species, naturalised 
through mau's agoney, have spread with ft."tonishiug 
ra])idit~· over new countries, we are IIpt to infer that 
Illost speeiCil would thull sprea<:\; but we should remem
Ucr that tIle form8 which beeome nnturuliscd ill new 
countries are notgenernlly clooely allied to lhe flooriginal 
inliuLitants, but are "ery distinct speciea, belonging in a 
large proportion of cases, as shown by A l[lh. de Candolle, 
to distinct gencra. J II tho Galapa.."08 A rchillClago, IIUIn)' 

e,'ell of tho birds, thollgh 80 wcll a<:lapted for Oyin.g 
from island to i8land, are distinct on each; thus there 
are three closely-allied specie8 of mocking-thntsh, e8('h 
confined to illl own island, Kow let Uil IUppOij(J the 
mocking-thnlSh of Chlltham lsland to be blown to 
Charleelsland, which lila its own mockiug-thnlSh: wIly 
should it succeed [n establishing itilelf there? We mar 
safely infer that Charles Island ill well stocked with its 
011'11 species, for annually more eggll are laid there 
than can poesiLly be reared; and we may infer that the 
mocking-thrush peculiar to Charles Lsland iii at 1('lll3t as 
well fitted for ita homo as is tile spc<:ics peculiar to 
CllIItham Island, Sir C. Lyell lIud Jilr, WollastOIl luwe 
rommllllicntcd to 1Il0 1\ rcmarkablo fact bearing on Ihis 
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lubjeet; namely, that Maderia and tho adjoiniug islet 
of Pono Santo (XlIII3e88 many di~tinct. but ro]ll't'JSentati'l"o 
lall<i.I!!hells, somo of which lire in ere\'icee of stone; and 
although largo quantities of stone al"O a!lllllfilly trans
ported from Porto Santo to Uaderia, yet. this lutter 
islllll(l hili lIot become colon i.sed by tho Porto Santo 
spocies: nc\'ertllelC8!J both islanda hal'e ~n colonised 
by some .Eul"Opcau land-sllells, \lwell no doubt hud somo 
ad,'antage o\'er the indigenous sllCCies, l~l"OlU tlJ(!Se 

oolls.iderationl 1 tilink we need not greatly man'ci at 
the endemic and rcpresentati\'e .species, \lhicb inhabit 
the lIe'l"crnl islands of tbe GaJapagoa Archipelago, not 
having ulli\'el'l!8lly spread froln i!!1and to Uiland, ln 
many other inSiallecs, WI in the lIe'l"ernl district.!! of tbe 
same continent, pre-<J<Xlupatioll hWi prooobly played lUI 

important part in checking the commingling of species 
under tho same conditions of life, Thus, the 8Outh-cast 
and south_west cornera of Australin have nearly the 
8Ilme IlhysieaJ conditiofL'l, and are \IUlted by continuous 
land, yet thoy lire inhabited by a '-WIt number of distinct 
mammals, birds, and piania, 

'rho princi]lie which detenmllC8 the geueral character 
of tile fnuna and flora of oceanic islands, IllUDely, tlllit 
the inhabitllnts, when not identically the 8I.Ime, yet are 
]llainly related 10 the inhabilanla of that f('gion whence 
C()loniste could mOllt readily ha\'e bct>n deri\'ed,-the 
coloni&tiI hllving been subsequently modified lind better 
fitted 10 their new homes,-is of the widest appliCll_ 
tion throughout llutUTC, We see this 011 c,"ery moun
lain, in every lake and ruarah, Por Alpine species, 
excepting in 1M) far liS the SlIme form", chiefly of plants, 
Ila\'e spr<wJ. widely throughout the world during the 
TeC('nt Glacial epoch, arc related to tl1060 of the sur
rounding lowlands ;-thUll we ha\'o in Sonth America. 
_\Ipine humming-birds, A.lpine rodellts, Alpine plants. 
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&c_, all of strictly American fonus, and it is obvious 
that a mountain, o.s it became slowly ullheaved, would 
llaturally be colonised from tho surrounding lowlands. 
So it iii with tho iuhabilimts of lakes and marshes, 
excepting in so far as great facility of tronS}XJrt has 
given the same geneml forms to the whole world_ ' Ve 
see this sarno principle in the blind anilllu1i inllabiting 
tILe cavcs of Ameriel\ and of Europe_ Other analogous 
fneta oould be given. And it will, I believe, be uni
\-ersally fouud to be true, that whercwr in two regions, 
let them be e\-er so distant, mally closcly·allied or re
Ill"CSCntati,-e species occur, there will likewise be found 
some identical spocies, showing, in ae<."ordallce with tho 
foregoing \-iow, that at some fonner period there llas 
been inwroommlUllcation or migration between the two 
regions. And Wllere\'er mally closely-allied species 
occur, there will be found many forms which some 
natumlisia mnk as di.;;tinct species, and some as veme
ties; these doubtful fonns showing us tho steps in tIle 
process ofmodificatioll_ 

This relation between the }XJwcr and edent of migra
tion of a species, either at the present time or at some 
former period under different Ilhysical conditions, and 
the existence at remote points of tIle world of other 
spwies allied to it, is shown in another and more 
general way. Mr_ Gould remarked to me long ago, that 
ill tbose genem of birds which mnge o,-er tllO world, 
mnny of tllO specics lmve ,-cry wide ranges_ ] can 
hardly doubt that this rule is generally true, tllough it 
would be difficult to prove it_ Amongst maIlllllals, we 
800 it strikingly (lisplayed in Bats, lind in a lesser dcgree 
in the Felidre and Canidre. We see it, if we compare 
the distribution of butterflies and beetles. So it is with 
ll\OI!t fre1'h-water productions, in which so lUuny genera 
range oYer tILe world, and mnIly indiyidual spccies Ilf\ve 
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enonnoos rnngel!. It is Dot lll00nt that in world
ranging ~'enem all tlle speciee havo a wido range, or 
e\"en that they ha\"e on all at't:rufft a wido n\Uh'"6; but 
only Ihnt somo of tho specie!! rauge \"ery widely; (or tho 
facility with whicll widely"rauging spociC6 \"Ary lIud gire 
riso to now forms will largely dctcnllinc their a\-emge 
range. ]<'or instanc(l, two I'Inieties of tho ~IIUO species 
iululilit America and Europe, Rlld tho s!X'l'i(>s thus has 
an irnmenlle range; but, if tho mrinlion Juul Lt:!en nlittle 
greater, tho tim '"nrietiee would havo beel! ranked WI dis
tinct ~poeif'!I, and tho common rouge would wn-o been 
greatly rrouCX!d. Still 11'88 ill it menn!, that a species 
IIhich apparently has the cap6dty of cf(kO<ing barriers 
Rllrl mngillg widely, lUI in the C1l:>6 of certaill powerfully
lIinglod birds, will necessarily range widdy; for ..... e 
should 11(1,"1'1' forget dlat to range widely illlpli (>8 1I0t 
only the pow(>r of erossing oorri(>rl', but tho more im
portllnt l)(lw(>r of being victorious in distant lands ill 
the struggle for lifo with foreign RSIJOCiat(>S. But 
on ,h!' "it'w of all the species of Il gellUS having de
&cended from a single parent, though now distributed 
to tho 1ll000t N!illotO points of the lI"orld, wo ought to 
find, 1\11(1 1 belie.e as a gen(>ral rulo we do find, tbat 
some at leMt I.Jf tho species rauge \'ery widely; for it is 
1lCC'(:~ry thot th!:' unmodified pRt\.'nt should mnge 
widely, undergoing modification during its diffusion" and 
illiQuid plt\('c iL;clf under wI'crae conditiOlls fl\\"ournblo 
for the Cl.JIII"Cl'I!ion of its offspring, fil'l!t1y into new mrie
tiee and ultimately into ncw ~pcciC8. 

In oo!l8iderillg tlLO wide distribution ofC(lrtnin genem, 
lie IihouM hear Illmilld thatsomearooJ:tremdyandellt, 
aud lIIu~t havo bmnched off from a CQmmon parent 
at a f'(·moto <'JlOCh; !;O that in such CAI!e8 th(>ro will 
hM'C lx'Cn amille time for great dimaW and g~phical 
chaugCII and for accidents of trallSJlOl't; Rnd conse
quently for the migrntion of !;Orne of tho apcciee into all 
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quarters of tile world, where t\l()y may have become 
slightly mooifioo in relation to their new conditions. 
There is, also, some reason to believe frem . geological 
evidence that erganisms low in the scale within each 
great elass, generally change at n slower rate than the 
higher forms; and consequently the lower forms willilave 
lmd a better chance ef ranging widely nn(l ef still re. 
wining tho same specific character. This fad, together 
with tlle seeds and eggs of many low fonns being "ery 
minute and better fitted for distant transportation, pro
bably IlCconnta for a law whic!1 has long been observed, 
and which has lately been admirabiydiscusscd by Alph. 
do Candollo in regnrd to lliants, namely, thnt tho lower 
any gr'OlIp of organisms is, the more widely it is apt to 
range. 

'l'he relations just discusscd,- namely, low and slowly
changing organisms ranging more wi{lely than the 
high,---some of the species of widely-ranging genera 
themseh'cs rangillg widely,-!mch facts, as al pine, lacus
trine, alld marsh productions being related (with the 
execptions before specified) to those on the surrounding 
low lands and dry lands, thOllgh these stations o.ro so 
diifercnt,-the very close relation of the distinct species 
which inhabit tho isleta of the same archipeingo,-and 
especially the striking relation of the inhabitant.'! ef 
each wholc o.rchipelago or island to thOse of the nearest 
lllainland,-are, I think, utterly inexplicable on the 
ordinary view of the independent creation of each spe_ 
cies, but arc explicable en tho "iew of colonisation 
from tIle neo.rest or readiest source, togctller with tIle 
subseqnent rnooification and better adaptation of the 
colonists to t.heir ncw homes. 

Summary ()f l.ue and preWlt C'hapter8.-In these 
chapters I lmyo endeavoured. to show, that if we make 
due nllOV'!l.IIce for our ignorance of the full effects of nil 
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tho ('hlmges of climate Bud of tllO le,'(') of the land, 
which hl1.\'6 cc.rtllillly occurn.>d within the recc.ut period, 
aud of olher similar cilallges which may luwo occurred 
wilhin tho SlUno period; if we remember how pro
fOUilllly ignorant wo are with respcet to tllO many 
tllld eurions means of occasional tron~port,-a HlIbject 
wiJich has Imrdly en~r been properly el:perimentised 
on; if 11'0 heM in mind llOwoften n @pocies may Ila,'o 
mngod continuously over n wide aren, and then hal"C 
become extinct in the intermediate tracts, I tlliuk, the 
difliculties in belic\-ing that aU the indi"idullls of the 
salllO speeiCll, wherever located, ha"e dC8('('Il<!ed from the 
same par('nts, are not insuperable, And lI"e are led to 
this condusion, which has been arriH.td at lJy many 
natumli."ts under the designation of single centres of 
creation, by !lOme general oonsiderntion~, more esl)CCialiy 
from th(' importance of barriers and from tho analogical 
di.~trilHltiOll of flUb-genera, genera, and families. 

\ " itll re~IJC('~ to 1110 distinct spoeiesoftho ealllogcnllB. 
whieh on Illy thcory must ha\'e liflread from OliO IJUrent-
901l1'('0; if wo mako tho samo allowanCCfl as before for 
our ignorance, and remember that 901l10 fOl1llil of life 
ehall~'(l most slowly, coormous periods of time being 
thus gnllltf'<:1 for their migration, I do 1I0t think tllat the 
dif1iclllti,~ are illSllperable; though they often are ill 
this ('ww, snd in tllst of the iudi\'iduala of the same 
sped,'~, t'xtN'IlH'!ly great-

As excmplifying the effect.'! of climntnl ehsngee on 
di~tribu t ioll, I ilaye attempted to show how important 
1188 lx'l'll tho inl!ul'uce of the modern Gladui period, 
which j nm fully COllYinec<i simultll.ll('Ollsly alleet&! the 
whol(l world, or at least great meridional belts. As 
showing how d i,·cfflified are the means of occasional 
trallS)l(lrt, I ha"e di,o;cusscd at !IOm(l liitIo lenbo1h the 
meanS of ditqK'rsal of fresh-water produeliollL 
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If the difficult ies be not insuperoble in admitting
that iu the long conrse of time the iudividuals of thc 
same E<pOCiee, aud likewise of allied spec ie~, hare pro
ceOOe<lfrom some one source; then! thiuk all the grand 
lcading facts of geographical di.stribution arc explicable 
on the theory of migration (gcncrolly of tIle more do
miu(mt forms of life), together with subsequent modifi
cation and the multiplication of now forms. "'0 ('an 
thus understand the lligll importance oflmrriers, whether 
of lund or water, which sepa.rate our se\'eral 7.oo1ogical 
and botanicnl provinces. 'Ve can thus nnderstand the 
localisation of sub-genem, genem, and families; and how 
it is that undcr different latitudes, for instancc in South 
Amcrica, the inhabitants of the plains and mountains, of 
tho forests, marshes, and deserts, are in so mysterious 
a manner liuked together by affinity, and are likewise 
linked to the extinct beings which formerly inhabited the 
samo continent. Bearing in mind that the mnhml rcln
tion of organism to organism is of the lligllcst import
ance, we can SC6 why two arOIl!! having lloarly the SlImc 
physical conditions should often be inhabited by Wll)' 
(liffcrent forms of life ; for aCCQrding to the length of time 
which lIas elapsed sincc new inlmbitnnte ciltered one 
region; according to the nature of the communication 
ivhich allowed certain forms allu llotothers to enter,eitllCr 
in greater or lesser numbere; according or Ilot, as those 
which entered happened to oome in more or less direct 
competition witll each other nnd witl} the nboriginesj 
(l.nd according o.s the imlnigrants were capable or vary
ing moro or lese ro.pidly, ther(! would ensue in different 
regions, indepeudently of their physical comlitiOIlS, infi. 
!litely dinlrsified conditions of life,-thero would bo an 
almost endless amount of orgunic action and reaction,
nud we sllould find, ns we do find, some groups of beings 
greatly, aud somo ollly slightly modified,-some dere-
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loped in gn-nt furt'C, some ('xi ting in SCfluty numbt:nJ

in tho different great googrollhical !JrQ\'inces of the 
world. 

Ou th(>@C same llrillcipies, we can understand, '"' I 
1\8.\'0 endea\'onrod to show, whyoceanio Wands should 
have few inhabitnntil, but of these II. great lltuober 
should be endemic or pcculitlf; and why, il\ relation to 
the mcall~ of migration, olle group of Jxoin~, even within 
the same class, should have all its 8pOC'ics endemic, and 
Ilnotlif'r group should have all ita spc<'ics common to 
other quarters of tho world. We CRII ace why "'hole 
groups of Organi!!1I1S, IL9 be.tmchians and terrestrial mam
mals, sholl1d be nbeent from oceanic i..,landa, whilst the 
most i!!Olnted islands pOSSCI!8 their own po('ulial' S}JCCil'S of 
Berial llIi'unmais or buts. Wo can see why thero should 
be I!OIlIO relation between the )lresence of mamma1ilo ill 
II. more or less Illodified <'OlIditioD, and the depth of 
the sea between lUi island and tho mainland. 'Ya efln 
deurly S<'O why all tho inhabitants of an arellipelago, 
though "lM'Cifically distinct on the soyeral is1eb, should 
be closely related to CflCh otlier, and likewise be related, 
but le!!ll elosely, to tllOso of tho nearest continellt or 
other 80urce whenco immigrallts wero probably dcrivc<L 
We ("an see why in two ~ howeyer di"tant from eneh 
other, th(lre should be a oorrdlltion, ill the Prefl('llro of 
identical IIpeeie~, of "nrictiell, of doubtful 8pecie~, nnd of 
di:Jtillct butrepTC!l('ntnlh·c8}K'Ci<.'@. 

All tho lute Edward Forbes often insi~ted, tbl'ro i~ a 
striking parallelism in tbe lnws of lifu throughout time 
and space: the laws g<lyomiug tho Sll(·ct .... ~ion of fornl~ in 
past tilll{'fJ being nearly Ihl' same with t1u,,;e gon·nling 
at the present timo the diil'cn"nCf'!J in diil'erent al'('llii. 

We 8M this in l\Iany facts. 'I'ho endurance of eneh 
speei{'fJ and gronp of specice is continUOIlJj in tilUU; for 
the exceptions to the rule nrc 80 few, that they may 
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fairly be attributed to our not haying IlfJ yct dii;C()\"cfC(1 
ill an intenncdinte dl'P06it the forLlla which aro ther('in 
absent, but which occur aboyo and below: so in sllncc, 
it certainly is the gencenl rule that tho area iuha
bitc<i by a singlo specie!', or by n group of species, is 
rontinnous; and the exceptioll,\ whi{'h are not enn', 
Illl\~", lIS I run"o attempted to Iiliow, be aeoountcd (or b~
migration /It $Orne fonner period under different {'on
ditions or by occasional means o( tennsport, lind by the 
speciCll haying become extinct in tho illtermoilillte tract ... 
lloth in timo awl 8j>ace, species and groups of speciCll 
1111.\"0 their l)()ints of Illlu:illlllm don·lopnwul Groups of 
8j)C('ies, belonging either to a certain p<'riod of tim<', or 
to Il certain area, are oneil charocteri&!d by trilling cha
racters ill conlmon, as or seuilltnrc or colour. In look
ing to the long SUL'CCAAion o( ages. as ill now looking to 
distant proviuce!! tlu"Oughout tile worl(~ we £iud that 
IOmo organisms differ little, whilst others belonging to a 
different class, or to 1\ dift'erent order, or oven only to a 
different ('lmily of the lI.'l.me order, differ grea tl~:. In 
both tilllo ami space tlit' lower members of eneh dll!'8 
generally chnnge less tbnn the higllPr; Lut there are 
ill both e8:;('8 IUl\rkoc! eXC('IJtioM to tho rule. On m~' 
theory tll('9(l @(l\'eenl relations throughout timo allli 8p6('e 
nre intelligible; for lI'hclher we look to t110 fonna of lif" 
wllich hM"O changed during succe8l!.ive n.gcs within tIle 
same quarter or the world, or to thoee whieh hnve 
('hrUlged after hlll- ing migrated into di-;tllnt quarters. in 
both enses tho fonns within each claaa haro been con
nected by the HClmo bond o( ordinary g('neration; alld 
tho more nearly any two (orms arc rdatt-'<I in blood, tll<.> 
nearer they will generally stand 10 each other in timo 
and llpace j ill both eases the laws of variation hayc been 
tho same, Rlld ll)(xlificntiollS hare Oecll accumulated bv 
t ilo same power of natural selection. -
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CIIAPTER XIII. 

lIIUTU'LArrINIT1UOII'ORGANICllzl!<(I!: MQIlI'uOI.o<lY: 

E.IIoo'iOLOGY: RUDUltlfT~RT o.o"!I~. 

(.'LA"'IFlCJ.TIQS', grout_ IUoominate w grotl, .. - }'atul"fIl "l~tWl
lluINanddim.:ultiNinclaaification,eJ:IJainedoolhetbooryor 
u..oentwiLb lIloollficat.ion-Claaoifiet.tlon of .. NietiN-~111 
IIh ... y.usedlncla.ification-AnalOJrical(lr..u.pli~e"a ... cteft' 
-Affinilia, ~, cmnplex .nd raJi&ting_E:o:tinclion 
.. ~tetand definel gJOOpi-MolrnoLO(lI', loe11l"fl'f1 m"mhen< 
01 the _me cI .... 'between r-rU of the _ iaJi.-idWloI
EJlIIUOLOOl', Jan 01', eJ:plaitMld by Tllri.tioo. DOt wJ'I'rrminr 
atanarlY&ge,andbeinginheritcdata('(lrrapoodingage_ 
nUIJIIiINTUl'OIlO ..... '<B; theiroriboinUl'lailloo-SulIlmary. 

]CIlOl[ the first dawn of life, all orgnnic beings are found 
to I'Csemble eneh other in descending c1cgt'OOll, 110 tbat 
they can bo clll88(l(\ in groups under groupe. 'l'hi8 classi· 
/leotioll ill evidently not arbitrary like tho grouping of 
tho IItnN in ooustcllntioIl& Tho exi.;teneo of grour"' 
wouM ha\'o Ixlen of simple eignifl<,otion, if 0110 group had 
been {'xcJuain'iy fitted to inhaLit tbe land, allli another 
tho water j ono to feed on flesh, another on n~tablt; 
matter, and 80 on j but tho CilI!E' is wi,lely dim'rent in 
nature j for it ill notoriOU!! bow commonly IUembcl'll of 
ol'on tho lamo sub-group ha,-o difl'cl'(:l)t haloiu. In 
our second and fourth chapters, 011 Variation anrl Oil 

Natuml ~l(l(!tion, I havo attempted to ~lLO"' that it is 
tho widely rouging, tho much diO'uBC<! and comnu.)!l. tlU:lt 
is tho dom iuant IIpOCiCfl belonging to tho lnrgl'r genera, 
which mry 1ll06t. The "arictie!!, or ineipiellt III'CeiCS, 
th\ltl produced ultilnately become comork.-d, lIB I IodicY"e, 
into new and di~tin('t IIpecics j and thC8(>, (m th(' principle 
of inheritance, tend to llroduoo other new and dominant 
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species. Consequently the groups which nw llOW large, 
an(1 which generally include many dominant species<, 
tend to go on increaaing indefinitely in si:w. 1 furill('r 
attcmllte<i to sholl' tllClt from tho mryiug u(:l:I('(:ndants of 
eQ('h SpOci08 trying to oceUllY II.iI many and lIB different 
places as pos.sible in the economy of nature, there is fl. 

con~ta.nt tendency in tlleir characters to di,·ergc. Thi3 
colll'iu.s.iOIl was supported by looking at the grt'atdi,-ersity 
of tho forms of lif(l II'hicll, ill lIny ~lIlnll area, come into 
the c.I011CSt competition, and by looking to ct!rtniu facts 
in uatumlisation. 

J attempted also to show tbat there 1:1 II. constant 
tondeney in tho (onns which arc illcrea.sing in numUcr 
ami dh-erging in ciJ.flnlcter, to supplant and cxtenninnto 
the less di,-ergcnt, the less illlpro,'ed, and preceding 
rOnlU. I reqllCiOt tho reader to turn to the diagram 
illwtmting the action, as ronnerl), explained, of theso 
scwral princi}llas; ami he will iICO that the inovitable 
reeul' is that tho modified descendant.s Ilrocccding from 
oue Iltogenitor booome brokeu up into groups subonli· 
nate to groups. In the diagram each letter 011 the 
ulJIX'rlllost line may 1'ClJrescnt a genus including sc,'eml 
species; and all tho genera on tbis line form togetlwr 
one c11lSS, for all IU\I"6 desccudro from onc ancient 
Lut unseen parent, and, consequcntly, h/n-c iuherit(!(l 
somethiug in common. But the three gencra on tho 
len hand IIQ.'·c, 011 thiiJ same principle, much in (.'Ommon, 
Rnd fonn a sub.fllmily, distinct from that including tho 
next two genera on the right hand, which diverged from 
a common parent at the fifth stage of dOllCCnt. These 
6,-0 gcllflra have also much, tllough less, in common; 
and they form a f~lmily distinct fronl tJlIlt including 
tho throo genera still further to tho right hand, wliich 
di\"(!'"b"\l(1 at a still earlier period. Aud all these genera, 
de9CCnded from (A), rorm an ordcr d1itinct from the 
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genern dCfK'('nded £rom (I). So that we here haye many 
"pecice d{'!l('{'nded from a single progt'nitor grouped into 
gen(lrn; and tile gcnern are included ill, or slIoonliliate to, 
sub-families, families, alld orders, all united into 0110 class. 
TIm"', the grnlld fact iu natural hi~tory of the subordi· 
Illltioll of group uuder group, wllieh, from its familiarity, 
does not IIlways sufficiently strike U5, is in my judgment 
upliiinoo. 

Naturalists try to arrnngc tIle p]~ies, genera, and 
~lmilice in each elass, on whllt is eaUed tho NaturnJ 
Hystem. nut what is meant by this lJ)'btem? Some 
authors look at it merely as a scheme for arrnnging to
g<'ther those living objects \I hieb are most alike, and (or 
separating thOl;e which are most unlike; or as an artificial 
mellus for enunciating, as briefly as possible, gcn(lmI pro
pOliitiollB,-tilat is, by one sentence to gh'e tbe chame
ters COmmon, for instance, to all maUlmals, by another 
thOS(' common to al! carnivora, by Illlother those com
mon to the dog-genus, and then by adding a lIingle sen
t('IICC, a full description is giwn of ench kind of dog. 
Tho ingenuity (Il\(l utility of this lIy~tem arc indisputable. 
But many naturnlisu think that 90mcthing morc is meant 
by the NlltumI SyIrtem; they belic\'e 11111.1 it reyCQIs tile 
]lIBII of the ('rcntor; but unless it be f{pecilled wbether 
ordcr in time or sput'(!, or what else is m('flnt by the I,lull 
of the \rcotor, it IK.'CIllS to me t1lat nothing is thus added 
to OlLr knowledge, Rllch cxprt'AAions as that famous one 
of T .innIl:'U8, and wbicl! we onen meet with in a more or 
Jess eoncenlro form, that the characters do not mako tho 
b'('III1S, bllt that tho genus givcs tho charncters, seem to 
jml,ly that something more is illclmled in our ell\&!ifica
tion, tium llIere resemblancc. I believo that something 
Illorc is included; Bnd that propinquity of dC8CCnt,-ille 
(lilly knO"ll ClilliC of tho similarity of o"b'o.nic beiugs,
ill the bond, hidden as it is by mrious degroos of modifi-



cation, which is partially revealed to us by our classifi· 
cations. 

Let us now consider the rules followed in claa;;i· 
fication, and the difficulties which are encountered on 
the view that classification eithcr gives some unknown 
pLm of creation, or is simply a scheme for enunciating 
general proJXl6itioHS and of placing together tbe forms 
most like eaell other. It might have been thought (and 
was in allcient times thought) tlmt thoso parts of the 
structure which determined the habits of life, and the 
general plnee of each being in the economy of nature, 
wonld be of very high importance in classification. 
Nothing can be more false. Koone regards the e:<ternal 
similarity of a monse to a ahrew, of a ungong to a whale, 
of a whale to a fisll, as of any importance. 'l'hese resem· 
blances, though so intimately connected with the whole 
life of the being, are milked as merely" adaptive or 
!umlogical charactenl;" but to tho consideration of these 
resemblal\ccs wc shall have to re<'ur. It may even be 
giyen as a general rule, that the less any part of the 
organisation is ooncerned with special habits, the more 
important it becomes for classification. As an instance; 
Owen, ill spmkillg of the dngong, says, "'rhe gellcratil'o 
orgnns being tllOSO which are most remotely rclated to the 
habits and food of an animal, I hu\'e always regarded ItS 

affording yery clear indications of its true affinities. 'Ye 
are least likely in tho modifications of these orguns to 
mistake a merely adaptil'e for an essential ehnractcr." 
So with plnnts, how remarkable it is that the orgnns of 
vegetation, on which their wholo life de}lCnds, aro of 
liUle signification, excepting in tho fil'Bt main diyisions; 
whereas tilo organs of reproduction, with their product 
the seed, are of paramount importance! 

We must not, therefore, in classifying, trust to resem· 
bLmces in parts of the orgnIli~ation, howe\'er importnnt 
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th"y may be fur the welfare of the king in r<>lntion to 
the outcr world. Perhaps from this cause it lias partly 
tlri>!l:'n, tllOt almost a11llatumlists lay the grcnte!'t stft'tl8 
011 rest:!mblance8 in organs of high ,-ital or rl,ysiological 
importance. No doubt this viell' of the classificillory 00-
port.!lUOO of organs wllich are imrlOrtant ill gt'l1ernlly, but 
by no moans always, true. nut thoir importance for 
clo.asificatiol1, I belio,'c, dcpcnrls Oil tlu~ir greater cou
staney throughout large group!! of specics; /lnd this 
colIstnney depends on lIuch organs ruwing gCllcrolly been 
. Ubj4X-tcd to lCE18 chan;:;c ill the adaptation of the spceiC"S 
to thcir conditions of life_ That the mcre physiological 
importance or tin organ dOCH not dctcnnine ita: clas8i
fi,'&tory mlue, is almost sho'll1l by tile one fn ... t, that in 
allied groups, in which the Mme organ, M we 110.0 o,-cry 
ren.wn to 811pposl.', has nearly tho same physiological 
Yaluc, i18 classificatory "lillie is widely diffcrent. Xo 
nntunllist CUll Illl"O worked at nlly group without being 
stn\(~k with this fad; ond it h.IS been fully ac1mow
lodged in tho writi.ngs of almost o,'cry author. I t 
will ~umce to quoto tllo llighcst authority, Hobert 
Drown, who in speaking of ceroliu organs ill tho Pro
h~ lR'Iyll their f,'Cnerie importance, "like that ofnll 
tht·ir Ilftrts. nut only in tllis hut, f\.S I apprehcnd, in 
c\"t'ry natural family, is ,-ery uneqUAl, ond ill @ollie ('ftS('8 

acemll to be cntirely loot." _\~in in nnotllt·r work he 
l<3.y ... tho genera of tho COIiIl/lf"llOX-ro .. differ in ha,;ng 
0110 or more orAria, ill tho e.:tistcnC(l or ab.;.·noo of 
allouID('n, in Ilac imbriNlto or yah-ular ~timtion. Any 
ono of these c!larac{('rs singly is fnYJul'ntly of lUore thun 
~cncri('O illillOrtaneC', though here c,·cn whon nil taken 
togctht-r thl'y appcnr iusuffieieut to separate Cnc~ti ... from 
Cuunarua." To giro an el:amplo amongst insects, in 
"nt' t,'1"\·.lt dil"i<ion of the lJ)lllcnolltcra,the tlll!(-unl(', as 
'\'..twouJ 11&1 fCmarkcd, are mo."! ('Oustaut in structure; 

W 1< ,f ·h ~ "' ... n 
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in another uil-ision Uley differ much, Rnd the differences 
fire of quite subordinate "nlnc in cla'>Sification; yet no 
one ]lrobably will say that the anteullOO in these two 
divi,;ions of the some order arc of unequal physiological 
imporlance. Any uumoor of instances could be gi\'cn 
of the mrying importance for classification of tho stilllC 

imporumt organ \\:ithin tlLO same group of beings. 
Again, no on~ will say that rudimentary or atrophied 

Orgallll are of high physiological or \-ital importllnce; 
yet, undoubtedly, organs in this condition are often of 
high \'uiue in clnasificatioll. No one will dispute tlmt 
the ruciimcntary teeth in the upper jaws of young rumi· 
IUl.Ilts, and certain rudimentary honoe of the leg, arc 
highly serviceable in exhibiting tho close affinity be
tll'oon Rumiuants 0.11(1 Pachydcl'IllS. llobcrt Brown IlIIs 
strongly insioted on the fact that the rudimentary florets 
are of the 11ighest imporfullco in the elll.S8ifieation of the 
GrtlilSe!l. 

X umerous instances could be given of charactcrs 
(Ierh-ed from parts whidl must be considered of Yery 
trifling pllysiological importance, but whidl are unil-er
Hilly admitted as llighly sen-icenble in illo dclillitiOll 
of whole groups_ For instancc, whether or not there is 
an open pa&>il.go from tho nostrils to tho mouth, the 
ollly character, according to Owen, which absolutely dis-
tinguishes fishes and reptiles-the inflection of tlw (Ingle 
or the jaws in Marsupials-tllo mmmer in whidl tlle 
wings of insects (lro folded-mere colour in certain 
AlgID-mere pUbescellCC 011 pIlrts of tho flower in 
grasses-tlle nature of the dermal covering, as hair or 
feathers, in tho Vertehrata. If the OrnithorllynellUs had 
booll col-ered with fcathers instead of hair, tlllil external 
and trifling character would, 1 thillk, havo hccn con
sidered by llaturnli.sts as important an aid in deter
mining the dCb'l'OO of {lffillity of thi;;; strange creature to 
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l'[rds and N'lltilCll, ft8 lUI approach in 6tnJeture ill nnyone 
int(lmnlnnd importnntorgan. 

Th(l importlUlce, for clnssificntion, oftrilling ehnractcl'8, 
mninly depends on their being col'N'lnted with 8C\'ernl 
otller ehnmctcn of more or less import(\l\C('. 'l'he 'value 
indeed of an aggregate of cllUractere is ,'eIT evident in 
nntl1r(lJ hi~tory. lience,1I8 11M often been J'(!marked, a 
~pcdes may dDprut from its allies in scI'ern! cllll.mcters, 
both of hig!1 Ilhysiologicnl importanco and of almost 
lI11in'rsal prcmlcnce, and yet len,'e U9 ill 110 doubt where 
it sllould be ranked. Hcnce, nlao, it has been fouod, 
that a clll.!lsificntion fOllnded on any single chlU'Bcter, 
howcn'r important that mny be., llflS always failed; for 
no part of tho organisation is wuversally constant. The 
importance of an aggregate of chnrncte~ C,'OIi when 
1I0no are important, o.1ono eXlllains, r think, that snying 
of r~inmeus, that the charactcrs do IIOt gil'e tlle genus, 
but the grnus gi"cs the c1l11rnctcre; for this snying 
!l('('IIlS f()l1ndod on an apprecintioll of many trifling points. 
of rc&'lIlblllllce, too eliglit to be dofilled. C('rtllin plnnt!!' 
belonging to the Malpigluacere, bear JX!rfoct and de
graded flowcl"8; in tile latt('r, fill A. de JU88iru has 
r('mnrke<l, "the greater number of the c111lrt\('wrs proper 
to till' IIll(-'('i<"l, to the gcnu.s, to tlle fnmily, to tIle cl~. 
di.">l]l(lf'ar, and tbll9 laugh at Ollr c1ftlJ11ifi('ntion." But 
whm '\"pi(,9.rpo. prodllced in Fnllll'(', dllring f:C"I"ernl 
yCIU"', only degraded flowers, d~parting $() wondt·rfully 
ill a IIlUIlUer of the most importallt points. of ~nl('bue 
from the Ilroper type of the onlf'r, yet )1. Hi('hnrd. 
~ngll('lo\l~ly 8i\W, as Jussieu ob6crl'ClI, thnt tills gellllS 
should still be relaillN amongr;t tll(l Mnlplghincctl'. 
Tlli~ ('Nil' !<C('IIlS to me well to illll"trn{o {h(1 spirit with 
Wllil'h our cllUll!ifi('tltions nre fil>m('\imCll n(lC('~AArily 
fOllnded. 

Prn('ticlllly wllf'n naturnlists ftro at work, they do 
• T 3 



not trouble tllCmsclves about the pll y~iological mille 
of the characters whieh tiley use in defining & group, 
or in allocating any particular species. If tbey find 
a chara<:tor noorly unifonn, and common to a great 
number of forms, aud not common to others, they use 
it as ono of high valuo; if common to some lesser 
number, they llil6 it /l8 of subonlinato valuc. This 
principle has been broodly confessed by somo naturalists 
to be tbe true ouo; and by none more clearly tllall by 
that Cl:ccllent botanist, Aug. St. Hilaire. If certain 
chamcters are alwnys found correlated with others, 
though no apparent bond of conncl:ion call be dis.
covcroo between them, espocial valuo is set on them. 
)LS in most groups of auimnlB, important organs. such as 
those for propelling the blood, or for aerating it, or those 
for propagating the race, IU'O found ncarly unifonn, they 
are COll8iderod as highly seryiceable in classificntioll; 
but in some groups of animals aIL these, the most im
portant rital organs. are found to offer chv.ractel'8 of quite 
~ubordillate ,·nlue. 

,Yo can see why chara<:ters deriYc<1 from the embryo 
should be of equal importanco willl those derived from 
the adult, for Ollr classifications of CQurso include all 
ages of eaeh species. But it is by no moallS obvious, 
on the ordinary "iew, why tIle stnlcture of the cmbryo 
~houhl be more important for this purpose Ilmll that of 
tho adult, wllich alollo playa its full part in tho economy 
of nature. Yet it has been strongly urged by tllOse 
great naturalists, j\[i]ne Edwards and Aga&liz, tIlat em
bryonic charneters are tho most important of auy in the 
classification of animals; and this doctrine IlM ycry 
generally been admitted as true. 'rho same fact llolds 
good with floweriug plauts, of which tho two main did
sions Imve been founded on characters derived from 
tho embryo,-oll the number and position of the em-



"ryonio lell.,('8 or cotyledons, and on tIle mode of d"1'"e
lupment of the plumule nnd radicle_ In our dL ..... ullSion 
(In embryology, we shall see why such ch(U1lcten are 80 

yaluable, on the ,·iew of cl.nssification tacitly indudinE! 
tho idenofdC!JCent. 

Our eif\S8iflcatioIlS are often plainly influenced by 
chains of nmnitic~, Notlling ('an 00 easier than to 
define n number of characters oommon to aU birds; but 
in tho CIl80 of cmsta.ceans, such definition has hitherto 
been found impossible. 'fhero arc CrustQ('MlllI at the 
oppot;itc ('lids of the aerie!!, which havo hnrdl~- a cha
meter ill oomluon; yet tIle s:peci<'S at both end8, from 
being Illainly allied to others, and thC$e to othcrs, and 
,0(1 onwards, cnn be n>eogniscd as unequiH)('ally bclonging 
to thi<!, 811d to 110 other cia&! of tllO Articulnto. 

GeograpbiC'al distribution h88 oftcn been u8<'d. though 
perhaps lIotquite logiCtl.lly, ill clnssifi('ntion, morc especi
ally in very largo groups of closely nllied fonns. Tcm
minck in~ist.8 011 tho utility or (Well n~ity of thill 
prll.{'lit"O in ccrto.ill groups of binlll; nnd it hILS been 
l'ullo1\'('(1 by severnl entomologists aud botanist.. .. 

rilllllly, with TC!!pe<!t to the compnrntive "nluo of tl1(~ 
Yl\ri('\lI groul18 of l'pCCie!l, liiu('h os ordel'1l, sub-onlel"8. 
ramiliet!. sub-families, and ~nem, they 8('('m to bt>, nt 
Ica~t at pn'!e.t·IIt, alm08t arbitrary, ~n"rn1 of the bcl<t 
lK)tnni<tsl, lueh aa Mr. lll:ntham and otlu:m., llaH' 
"tn,ugly illsi~ted on their arbitrnry value, I nsinll(,(,!! 
('(,ult! be Airen nmongst plants amI iIlOl('('t~, of a ~l1p 
\If fllrDls, finot rallked by pmctis<'<l IIl\tumlbtJo as (lilly n 
gcuug, and th('11 raised to th(' lllilk of a ~ul .... fnmily or 
fllmily; and this hus b('(-n done, not l)('i·nu'II.' further 
re90:·an·h has dctcct('d importnnt IItnlO"tnml difli'f('Il('(!!;l, 
at fm;t ()\'crlookcd, but oc'('ausc 1lI111l"rol1~ allied ~ped('~, 
\lith ~lightly different grades or difl'el"(:l1C(', have Lt.'('n 
~ul'1C'f'jt1('njly (Jil('01'"cf'(,<L 
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All tile foregoing rules lind !lids amI diflieultiei ill 
cllU!l<ifieation are eXJllnined, if I do not grently deeeive 
myself, on tho view that tho lluturol system is founded 
on de!ICeut with modification; that tho dUl.rncters which 
uatumli:lts considl'r lUI showing tmo amnit)' between 
any two or wore specit.'l\ nre tllOllO which hn'"o been 
inhcrited from a oon1l00n parent, and, in 80 flU', ull true 
classification is genealogical; that community of descent 
is the hiddcn bond which uaturnlh,ts lIa,'O been un
consciously IlCCking, and not somo unknOllll )llnn of 
erclltioll, or the cnuncintiOIl of gencrllillropositiont!, and 
tho mcre llutti.llg together and scparotiug objects Dlore 
or lef:llslike. 

But 1 must. CIlllain my meaning more fully. I 
belicvc toot the arTulIQtment of tho groUlliI within each 
cln.ss. in due subordination and relation to tile other 
groups, must be strietly gencalogical in order to be 
naturol; but tllllt the amQunt of differeuce in tll{l lIO\'eral 
vrnnchcs or grouptl, tllOllgh allied in tho IiIImo degree in 
blood to their common progenitor, lIlay diller greatly, 
being due to lhe dilT .. rent degnx'fl of modification 
which they h8\"(' undergone; and tllii! is expressed 
oy the forms !x-ing milked under diffl'rent genem, 
flllUiJies, sections, or orders. '1'11(' render \lill 0e5t 
understand what i~ mcant, if he \lill take the trouble 
of referring to the diagmm ill the fourth cha.pter. We 
will suppose the letters A to L to reprcscllt allied 
genem, II well li,'oo during the Silurilill epoch, nnd these 
I\lwe desceU(led from a IlI)('Cies which existed fit an un· 
knO\\ll anterior period, Species of tllfCe oflhcse genem 
(A. F. find 1) 00\'0 t ransmitted modifi(!(1 dCl!C('lldaui:s to 
the present day, reprcacntcd by the fifteen genera (alt to 
iii") 011 the IIp))enn08t llorizontallille. Nowl111 the!lO 
modified dOrlcendnnts from a single IlI)()Cies, are repre
I!Clltcd WI related in blood or descent to tilO sarno 
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IIl'grce j II.('r Illay melalJhoricnlly be eall('(l COIll>;ns 10 
the stllllC millionth degree j ret they diffcr \\ idely 
and in different degrees from each other, Tile fOI1Jlll 
de;cclltled frow A, now broken nJl into two or throe 
fumilicII, constitutc tl. dioltinct onlcr from tll086 de
~('cnded from I, also brokeu up into two fnmilies. Nor 
l'tUI tho exi§lillg sp~ies, desccndod from A, be ranked 
in tho romc gl'lIllij with tho parent A j or tl1080 hom 
I, with tho parent T. llut tlte cWling genus .'" lIIay 
be supposed to ll{IVO been but slightly modified j and 
it will thell rauk 'II;th tlle parcnt-b"Cllus .F; just ns 
;;ome fow still lil-ing organic beings Lclong to Silurian 
gencra, 80 thnt the amonnt or '-0.1110 of tho ditrcr
cn('('fl between organic beings all relnto:d to cach other 
in tile stlmo degree ill blood, hns como to be widely 
different. No,'ertheless their genealogi('al arrallfl£
ment remnins strictly truc, not ollly at the present 
time, but at each suecessivo period of descent. All 
tho modified dCl:ICClldallls from A will hlll"o inllcrited. 
wmcillillg' ill common from tllcir common parent., ns 
will nil the d~ndnnta from I j so will it be with each 
subordillate branch of desccllooul.s, at cd.cll 6U(~ve 
period, If, howow'r, we ChOO86 to supp080 tJlQ.t any of 
the dC!lCeudants of .l.. or of lil.a'"c oc~n 80 lUurh modi. 
fil'(l lUI to lw,ye more or IC>i8 COIIIIJil'lcly Io.;t trncCil of 
their parentage, ill this ea.:;c. their pla('c8 ill a natural 
eia.s.:;ificatiou will haye been mol'(! or IcbS rompldely lost, 
-ns eomctimcs .I:K..'ems to htn"e OC'Curred with cxiJOting 
orgalliJOms. All tho dCS("Cudautil of lhe genus :r, !llollg 
its \\holo lin(1 of u('S('cut, ilro 8uJ!I)().oj(.'(1 to ha\'o been 
Lut littlo modifk.J, and tll(·Y yt't form a ~ing-Io geuIIS, 
Dut this gt'nu~ though milch i..;olutl'd, will btill occupy 
iu proper intcnncuiate position; for l~ originally was 
illkrmedillto in chamctcr between A and I, and tllo 
licn:rnl gellem uC:l(.'(!uded (rom th,,,;o two genem will 
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hllve inherited to a certain el'tent their clu\ractcrs. 
'fhis lmturnlaITnngement is sllOwn, as far as is possible 
Oil IJllpor, in tho diagram, but in much too simJllo a 
maimer. If a branching diagram had not been used, 
and only tho Ijames of Ule group!! had been written in 
a linear series, it would have been still less possible to 
ha\'e gh'en a natural arrangement; and it is notoriously 
not possible to represent in a series, on a flat surface, 
the affinitiee wilich we discover in nature amongst the 
ooings of the same groulJ. Thus, on tho view which 1 
hold, the natural systcm is gencalogico.l in its aITnnge
ment, like a pedigree; but the degrees of modification 
which Ule different grouJlS have Wldel'gQue, have to 00 
ex-pressed by ranking them under different ~alloo 
Wlnera, sub - fll.milies, families, sections, orders, and 
dasses. 

It. may 00 worth wllile to illustrate this view of clossi
fication, by taking UIO case of languages. 1f we p<r.;
>'CssOO a perfwt pedigree of mankind, a genealogico.l 
arrnngoment of tho races of man would afford the best 
clo.ssiilcation of tho Yilrious lauguages now Bpoken 
throughout the world j and if all extinct languages, and 
all intermediaw and slowly chnngillg dialects, had to 
00 included, Buch an arrangement would, I think, be 
the only possible one. Yet it might be that some very 
ancient language had oltered little, and had given rise 
to fow uew Illnguages, whilst othel"8 (owing to the 
spreading and subsequent isolation and states of ch-iliso.
tioll of tllO seveml rnceB, dCBCended from a common 
mce) Imd altered much, and had given rise to many new 
languages and dialects_ The varions degrees of differ
enoo in tho languages from tho samo stock, would haye 
to be exprcMed by groups subordinate to groups; but 
tho proper or even only possible arrangement would still 
he genealogical; and this would be strictly nnturol, as 
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it would connect together all lallf,'1lngt'8, extinct and 
modem, by the clOllCtit affinities,. aud would gi,-o the 
filiation and origin of each tongue. 

In confirmation of this ,·tew, let II!! glanoo nt 
the classification of varieties, which nre bo1ie,eo:i or 
known to llln-e descended from one lJp«icl'I, These 
fire grouped under specie!!, with suirvnrictiCB under 
,-arietieB j alld witll our domestio llrodllctions, &wcrnl 
other grades of differencc are requisite, lUI we han' 
S(!(>n with )ligeon& The origin of tho exii<teuoo of 
groupe ;;ubordillate to groUj)fl, u tho sarno witll Yflrieties 
as with spoeies, IInmely, elo..enCbO: of delK.'ellt with mrious 
degrees ofmodificntiou. Xearly the same "tlee are fol· 
lowed in dil8Sifyillg varieties, as with 81' ...... ·i.'8, Authors 
hfl'-e in:o:illtoo on the neceesity of ellUJ;ing mrietics on a 
natural instead of an artificial system j we t\rO call
tiOlloo, for iJl8tan~, not to clll!!ll two mrietiC!8 of the 
]lino-apple togetilcr, merely because their fnlit, tllough 
the moat important part, llappens to bo nearly identical j 
110 ono puts tlle swedibh find eommoll turni)18 together, 
though the caeuleut aud thickened stcma are 80 similar_ 
Whatover Imrt is found to be m()8t OOllsfant, is \II!OO 
in cl!l&liug "an(·tics: thus tile gn'llt agriculturist ~.rar. 

IiIL'l1l BIlY' lilt' horus are very ll"",fuI for thii! rurpose 
with cattil'. because they are I~ nlriaLle tium the 
~hll.pe or e(llonr of tlli' body, &c.; "herooll with sheep 
the hurn8 are lllu{'h leiiS IIl:ITi~'8ble, beooul!e IIlIlOl COil· 
stant. In clIl&oing Vllridic~, I flpprllhcnd if we had a 
re>).! pcdi~. a gcnealogif'1l1 dll,,~ilication would 00 
univcnsalty preferred; and it has Lt.'en Ilth'mptM by 
,;Olile !l.utiH)/"S. For we 'night f~'Cl sure, \\'lletlh:r there 
had been more or less modification, tho prillC'iple of 
iuheritau{'(l would keq) the formi! u,A'dilcr whir·h were 
allied in the b ........ ate-.t nUffi~r of point'!. In tUUlLler 
l,i.,<coll$, though M>ffie buirYari"ti{'8 differ from tl>t, vilLCrs 



in the imporhlllt character of llUving a longer beak, yet 
all nrc kcIlt togetllCf from having tIle common habit 
of tumLiing j but the short-faced breed 11118 nearly or 
qnite lost this habit j neverlllcless, without ally reasoning 
or tlLinking ou the subject, tllese tumblers are hpt in 
tIle same group, because allied in blood and alike in 
EOIDC other respects. If it could 00 pron'<:l that the 
Hottentot Imd descended from tIl{) Negro, I think he 
would be classed under tho Negro group, Ilowevcr milch 
lIe might differ in coluur and other important characters 
from negroes. 

'''ith species iu a state of nature, every naturalist has 
in fnet brought descent into his classification j for lu) 
includes in his lowest grade, or that of a species, the 
two sexes j and how enonnously these somctimes differ 
in tllo 11\05t important characters, is known to every 
naturalist: 8Co.reely a single fact can be predicated ill 
common of the males and hennaplu·ooit01 of eertain 
eirripedcs, when adult, and yet no one dreams of S<'pa
rating them. 'l'he naturalist includes as one species t]}(~ 
several lan-al stages of tIle same individual, however 
mucll they may differ from each other and from the 
adult; as he likewise indudcs tIle so-called aitematC' 
generations of Steenstnl]), whieh Call only in a. technical 
scnoo be considered as the same individual. Ho in
clmies monsters; he includes ,'arietics, not solely be
cause tlley closely resemble tho pafCnt-fonn, but because 
they are descended from it. He who belie\'ea that the 
cowslip is descended from the l)rimrose, or conversely, 
ranks them together M a singlo species, and gin~8 II 
singlc definitiOll, As soon as t]lfOO OrchidClln fonus 
(Monochanthus, Myanthus, and Cutnsetum), which hutl 
previously been muked as tllfCe distinct genero, wero 
known to be sometimes prodlleed on the samo E]like, 
they were immediately included us a aingle species. 

Rl The Com lete 'ork of Charles Darwin Online 



C"~r, Xlii, 42;) 

As dc~nt !Ifill uuiyersally been used in cla.:;siug to
gether the individuals of tho IiOWO speciCl<, thougll tho 
males and females and larHll /U'(l sometimt:!ll el:tremcly 
different; and as it has been used in clQS8ing mrictiea 
which havo undergone a certain, and SOllletimes a eOIl

siderable (lIIIOUlit of modification, may not tLis same 
clement of d&!Ccnt hayo been unconlj(;iously used in 
grouping spcei£'s under gellom, ami gencrn under lligllCr 
groups, thongll ill these cnsc!J the modification has been 
grcakr in degree, and hflll taken a lon~r timo to com
ph:to? I bclie\'e it has thus been nnoonscioU:lly used; 
and only thus can I undcrstalld the 8C\'eml rules and 
guides which have been followed by our oo,;t sy"tem
ati..-;IB. We ha\'e no written pcdigt'C(:8; we havo to 
make out community of descent by res<:mblanccs of any 
kind. 'l'hcroforo we choose tllOSC chameters wbid], as 
far fUI wo clin judge, are the least likely to 111"'0 been 
modified in relation to tho conditions of lifo to which 
each speciC6 haa been recently exposed. 1ludilllcntliry 
lit",ct\lr~a ou tills view /U'(l as good lUI, or c\'eu some
timcs Jx,ttcr tJlan, other parts of tho organiSlition. 'Va 
care not how trining' a ehamctcr Illny oo-Iet it be the 
Ill"re infloction of tho anglo of tho jaw, tho manner ill 
which an insocCs wing is foldt-'1I, whether the !Jriu be 
co\'cn,J by hnir or fcathers-if it prcmil throughout 
many and differeut@j>ccics, Cl>lJeCiaUy th~ Illwing ycry 
different hahilil of life, it o.SSIIIl1C8 high "alue; for we 
call 1l.C('()lInt for it>! presence in SO lI1any forms with such 
ditTc~nt habilil, only by its inllcritll.l\('(l from n common 
i'llTCnt, Wo mny crr iu thil! respect iu regani to s.inglo 
poiuts of strllcture, but when sevcrol charoctcrs, let 
t!wm be {:yer 80 trifling, occur t.ogether throughollt 11 
llirge grollp of beings haying different habits, wo liay 
~'cl aItllo..t &UI'(', on tile thoory or desceut, that thcac 
ehfJrnt"il'rs hn\'c ~u iuhcriteJ from a common ancc!>ior, 
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."-nd we knew that such correlated or aggregated c1ln
meters haveespecinl ,·alue in clRSlSification. 

"'0 Clln undersw.nd why a spocies Of n group of spe
eies may depnrt, in soreral of its most important ehn
racteri.,;tics, from ita allie;!, lU1d yet be sllJelyclassed. with 
them. This may be .rudy done, IU}(I iii Oftell done, fill 
long fill a sufficient number of characters, let thcm be 
c,·cr 110 unimportant, betrays the hidden bond of com
munity of descent. Let two forDlll havo 110t a single 
charader in common, yet if these extrcmo forms aro 
conuectod together by 0. cbain of intermediate groups, 
\\0 may at oneo iufer their community of de8C()nt, and 
wo )lUt them all iuto tho same c1a811. As we find orgnns 
of high )lhysio1ogico.1 importanre-thoae wllieh serYe to 
proecn·e life undl·r the most. diverse coll(litiolls or exist
ence-are generally the m08t coru<t.o.nt, we attach espe
cial mlue to them; lout if these same orgnns, ill anotllCr 
group or section of a group, are fOllnd to diffcr milch, wo 
nt onco value them ICSiI in OIlT classification. We slmU 
hereafter, I think, clearly i!OO why embryological cha
rn<'ters are of 8111'h high clru;sificatory importance. 
Goographical tlL,tributiOIl may 8Ometim(>;l be brought 
usefully into Illay in cla&ling largo and widelf-distri
louted genem, Lecaw;o all the specics of tbe snIDe genu!', 
inllnbiting nn~' di~tinct and isolated rehrion, ha,'e in all 
probability de8('eudod from the 8nlllO l)(Lrents. 

'Vo can understand, 011 these riews, tllo vcry im
portant distinction betwOC!n fcal affinities and analogical 
or adapti"o re;;cmbla.llcea Lamarck fin;t. called atten
tion to this distinction, and be has been ably followed 
by 1I.aclcay aud otilf'rs. The rescmblallC'e, in the I!bape 
of the body and in the fin-like anterior limbs, between 
tho dugoug, which is 8 pachydermatous animal, and tlje 
whale, Ilnd betwCt'n both these mammals and fi~lleR, is 
Qnalogical. Amongst insects there are inllumcmble iu-

Ie 7r 
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stallCl'fJ: thus LUUlreIl'<, 1lli,;led by ext~nlnl oppenron<'eS, 
oetually dossed an homoptcroWl iusect 88 0 moth. We 
M'e IOmething of tile sarno kind Ol-en Ul our domestic 
~arietiCB, AS in tho thickened stenlJl of the commoll and 
swedish tunlil)' '£he resemblance of the grcyhound and 
raccllorse is hardly more fanciful than tho analogies 
which ha,-e bfx.n drown by !lOme authors between vcry 
distinct auimnis. On lily ~iow of chnroetcrs being of 
real import'llJloo for c1assifiention, only in 80 for 88 they 
ren!ul dCIICCllt, WOCfin cleurly understand why analogical 
or adnJlti,-o eharoeter, although of Iho utmO'!!t imrlOrtance 
10 the welfare of the being, are almost ~aluelt1!8 to the 
sy,;tematist. For animAl.s, belonging to hro m08t distinct 
lines of dClCellt, may readily bro:lme adapted to similar 
conditionll, lind tlms RS8Ume a dOle exl.enloi n'~m
blllnce; but SUch resemblauces will not row~al-will 
rothcr tend to COllCen1 their lJlood-relatiolll!hip to their 
l,ropcr lillI'S of dCIICCIl\.. We can also IlUdCl1ltalld tho 
fillparellt paradox, that !lIO very IInlnO chnroctcrs IlJ'(l 

.jnologil'al when ono class or order is compared willi 
another, but give truo affiuitiea wilen tllO lllembers of 
the 88mI' clB8S or order ore compared one with onother: 
thus the slml)O of the body and fin-like limbs are only 
onologiMI '0\ hOIl whales are romparcJ willi fbbe8, being 
otloptatiuu.8 in both rlllMe8 for swimming through tho 
water; but tilt' f!hape of the body ami fin-like limbs 
St'rm as characters exhibiting truo arunity Letwccn the 
ijt'\-crol lIlemooltl of the whalo fiLlnily; for these <!eta.
(·CII.\lij ngree in 80 many clmrtlcter8, great IJlld small, 
that wo (,(lIl1lot doubt that thoy hll.vo inherited their 
gent'fIil sllfllXl of body and stl1ictllro of Iunbs from fl. 

t'Olllll101l 1I.1I('0'<Ior. F:oitiswilhfbllt-'8. 
.\s membcltl of di .. <tiu('t da~ Im,-o oftell bern 

arlapt(-,<l by SUCo"(-'o; __ ivc slight modifkalioni to li,-o under 
n('urly "imilar circumstanCC!<,-to inhabit for iruianco 



428 

the three elements of land, air, and watcr,-we call per
haps understand how it is that a numerical llaroll('!ism 
has sometimes been obscM'ed between tIle SUb-grOllpS 
ill distinct classes. A naturalist, struek by a parallelism 
of this nature in anyone class, by arbitrarily rnising 
or sinkiug the \"alue of the groups in oilIer classes 
(and all our experience shows that this valuation 
luu! hitherto been o.rbitrary), could easily extend tIle 
parallelism over a wide range; aud thus t!IC septenary, 
quinary, quaternary, and ternary classificationl> hare 
probablyariscn. 

As the modified descendants of dominant species. 
belonging to the larger genera, tend to inherit the 
advautnges, which Illade the groups to which they belong 
In.rge and their parents dominant, they lire almost suro 
to 81lread widely, lind to seize on more lind more places in 
the economy of nature. The larger lIud morc domiIl[l.nt 
groups thus tend to go on increasing ill si7.e; and they 
{'Quscquently supplallt many smaller and feebler groups. 
TlllUl we can account for the fact that 1111 organisms, 
recent and extinct, are included under a few great 
orders, uuder still fewer classes, and nil in 0110 greot 
natnral system. As SllOllillg how few the Iligher gronp~ 
arc in number, and how widely sllread they arc through
out tllC world, the fact is striking, that tIle discovery of 
A ustralia has not added a single insect belonging to n. 
new class; and that ill the vegetable kingdom, as I 
lean! from Dr. liooker, it has added only two or three 
orders of small size. 

In the chapter on geological succession I attempted 
to sholl', 011 the princillie of eaeh group Illlving generally 
dil'crge(i lUlleh in cllaracter duriug the long-contillued 
process of modification, how it is that the more ancient 
fonnll of life often !lresent cllllracters ill some sIigllt 
degr('{l intennediate between existing grollll8. A fel\' 
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old (l.ru! intenncdiato parent.fonus }lln-ing ()(,(,Mionally 
tmn~mitted to the present day d('8("('ndo.nls but little 
modified, will givo to us our so-called oeeulant or aber
mnt groupe. 11m more aberrant any torm iJij, the 
greater ml~t be t110 number ot collnecting tonus wlLich 
011 my liLrory lu:n'e been exterminated and utterly lost. 
And we lLo.\'e some evidence of aberrant forms haring 
SUf1'l'red screJ'('ly from extinction, tor they nro gene
rally represented by extremely tew speciCfl; nnd sud! 
sl)CCiC:8 as do occur are genem-lly very di:;tin('t from 
each otli('r, which again implies eninction, The genera 
OnlilhorhynchnB lind l.eIJidosiren, fur uample, would 
not Illwo lIo.'Cll ICSII abcrront had M('h been reprt'scllte<i 
by a (lou-n Ij)CCiee instead of by a single ono; but snch 
ricllllef<l in IlIJeCi('!l, as I find after @Ome ilwestigntiolJ, 
d()(>s net commonly fLlil to tho lot of aoc-mmt geuere. 
We cnn, I think, account for this fact only by looking 
Ilt uberrant forms tIS fniling groups conquered by more 
~1\("Ces~ful competitors, with a fOI\" membeT8 pJ'('scrred by 
80010 ulll1<lual coincidence of favourablo cil"Cumsto.nces. 

lfr.Waterhouse has remarked that, \\lIe11 a member 
Ldonging to one group of animals uhiLits an aainitr 
to a quito di.~tinct group, tIlls aftinity in moo 00-_ is 
gt'nernl aDd not sJlCCial; thu..", aeconling to lfr. Water. 
11011"", {,f all Hodcnts, Illo bizeacba ls 1ll00t IIcarly rdated 
to :'l laf"upials; but in tllC "oinis in whi('h it 8ppn:)(u.·beti 
thi~ onl"r, it;; relations are gcuernl, aud 1I0t to anyone 
IlI1ll"lmpiLlI species more than to auother. .\8 tlLC points 
of affinity of the bizcacha to ) laT8uJlials aro l.><'I io\'OO 
to be rcal awl not merely Ilrlallti\"(', tlley aro duo on 
lily til('Ory to inheritance ill COllllllon. Therl'forc wo 
lDu~t sUPl)(l!l6 eitll('r that all Rod(·nt,., induding t110 biz. 
C(l.('IIII, lH1111l"hed off' fn,m some wry 1111l'i('11t l laT8l1pial, 
whil'il will ha\'O had a chameter ill IiOIlIC d('grt'C inter
mediate with Tl'SI)CCt to aU exi,ting Jfa",uj'ials; or 
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that both llodcllh aud lrnrsllpial~ l>mnched ofT from f1 

common progenitor, and thnt ooth groups have since 
undergono much lllodification in din:-.rgcnt direction!!. 
On either viow wo may suppose that tho bi7.cadm 1188 
retained, by inllcritonce, more of the dl/1nu::ter of its 
ancient progenitor than ha,'e otll(>1" Rodents; anti 
tllere£ore it will not be specially related to anyone 
existing Marsupial, but indirectly to nil Or nearly all 
J\,fnrsupiab, from hal'ing partially retained tllo ehamctcr 
of their common ]lrogcnitor, or of an early member of 
tho group. On the otller hand, of nil Marsulliais, as 
Uf. Waterhouse I1ns remarked, the phasoolomys re-
8Cmbles moo nelU'ly, 1Iot fIDy ono species, bnt the 
gcllcral onlet of Rodents. In thil cnse, however, it 
may be strongly IJU"pcet.ed that tho resemblance is only 
analogical, owing to tbo phasoolomYI hEwing berome 
Ilda]ltod to habits like those of n. Bodent. The elder 
Do Candollo 1In.s mado nearly l<imilar oUten'ations Oil the 
generai llaturc oftho affinities ofdistindorders of ll\anU!. 

On the llrillcipie of the multiplication and grodunl 
di\-ergence in character of tho "1M!Cies d('l!('elldcd from 
a oomnlOU parent, together with their retention by 
illheritanro of IIOme chlU'Rcters in common, we can 
ulldCl'Sffilld the uCC!l!i\'ely oompl('x and mdiating 
affinities by which nil the membel"ll of the sarno family 
or higher group aro ('(Innected tOf,'Ctilo r. }~or ille rom
lOon parent of a whole family of 8pecic~, now broken 
up by extinction into distinct groups and sub-grouflII, 
will ha\'e transmitted IIOme of il.!! cbn1'8('tcrs. modified 
in ,-arious ways and degrees. to aU; and the Be.erol 
flJlecieil will consequently be related to each other Ly 
circuitous lines of affinity of Yarious lengt.hs (n.s may be 
sC<!n in tho diab"t'nm 110 onen referred to), mounting up 
through many prcdCC<!ssors. As it is difficult to show 
the blood·relationship between the numerous kindred 
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of IIny ancient lind noble family, e\'en by th(' aill of fI. 
gencalogiCllI tree, and almOfJt imJXll!!'ible to do this 
,vithout tllis aid, wo can understand tho extraordinary 
difficulty which naturalists ha"e cxpcrienc('(l in d('scrib
iug, withouL tho a id of a rnngmm, the l"Rrions affinities 
whieh they perceivo between the many living nnd (':0:

tinct members of tho flo.lllC great nntuml cIMq. 
E:o:tiuetion, as we hn\'c seen ill the fourth dlapter, 

has plaYc<1 an important part in dcfining and widening 
the inWml!a between the sclcml groupe in ('a('h elMS. 
Wo mily tl1ll8 aC<'OlUlt C\'en for tho distinctness of 
whole cIas:;es from ('nch other-for in~anC(', of birds 
from all other ,'crtebrato animals-by tho belief that 
many ancient fonns of life hanl been utterly 1000t, 
througb whieh the carly progenitors of birds were 
fonnerly connected with tho early Ilrogl'nitors of the 
other ,-erlcbmte cIlUW's. 'l'here has been 1('1J8 cntire 
extinction of tllO forms of life wllic11 once rollnccted 
fi,;hc8 with bntmdlinns. There II/Ii.! been still less in 
IIOme other classee, as in that of tllo Cnl;ctR('(·n. for 
Jj('1'(l tho most wonderfully diver,;c fomlS are still ti(l(i 
togt'tlier by a long, lmt broken, chaill of aflhlitics. 
E:o:tilletion II/Ill ollly scpamted groupe: it hne by no 
means made tlwm; for if e,·cry fonn which bas ever 
liw'd on this corth were suddeilly to fCappear. though it 
would Ix> quitc imposs:ible to gim ddinitions by whil'lI 
Melt grollp oould be distinguislJ('d from othf'r group~, (LS 

all would bl(·nd tog'cthcr by stcpii as fine lIS IhO!lC be
t W(l('n th" fine>!!. exbting "arictieR, Iwvertltcl('f18 t\ natuml 
elllSl:lillcatkm, or at Icn.:;ta natuml arnUigemellt, would be 
pot<'<iblc. We .,hall 84'C this by turning to tho diagram: 
the lettcl'!l,.\ to 1.., may represent elcwn$iluria ll genera, 
IIOme of wbi,·h ha\'C produced large grouIl!l (If modified 
d('@('(·odant;j. E very intennediato link Ix,twe<>n thC!'f' 
c10wll g..:n{'ra. and U1Cir primordial parent, and ('vNy 



432 Cur, XIII, 

intermediate link in earh branch nnd Imb-bronch of 
their d('F!('Cll(lant~, lllay be 8UI)posc<i to 00 still aliw': 
(lIId tli(' links to be as fino as thoec between the fint'l't 
,'al'ieti('8. In thi~ case it would be qnito illlpoBi>ible 10 

gh"e any definition by which the sev('ml IIlrm\xors of til« 
8C,"erai group:! could be di~tinguished from thrir Illore 
immediate parenls; or thC"le pa~lIt8 from their an('i('llt 
and unknown progenitor, Y('t the nCltlu'al nTTRngemcnt 
in the diagram would still hoM good; and, Oil the prill' 
ciple of il,heritancc, nlI thc forms dc;oceuded from .\, or 
from I, would ha,'c something in common, I n a treo WI' 
cnn specify this or thllt branch, though at the actuo l 
fork the two unito and bi('ud togcthI'r, "'e could not, 
as I ha"e lIftid, define tho severol POUIlS; but we could 
llick ont types. or fonus, Trprcil<'nting ffi08t of the cha
mcters of encl. p;roup, whether large or small, and tilll,c 
giw a general idea of tho "aluo of the dilferenees 
betwC('n them. 'l'his is what we sllouid be drh'eu to, if 
we WHe oYcr to suceC('(i in collceting nn the forms 
in any d8$~ w\li('\1 ha,'O lived tlll'oughout all time nUll 
8£13('(" We shall renainly ne,'er 1!I1<'Ce«1 in making 
90 perf(>('t u collO('t ion: Ilo,'erihelose, in ccrtain classCl!, 
we arc tending in thi~ direction; and :1I1ilne F..dwfirm 
has lately iusi~tcd, in lin able PIlp<'r,Ou the high import. 
ance of looking to types, whether or not we enn separato 
nnd (lenne the b"TOupti to which such types belong, 

:Finnlly, we lllwo seen that Ilutnml 1IC1~lion, whidl 
resnlts from tho strugglo for existence, nnd which almQ>,t 
inevitably indueCl! extinction and di,'crgenco ofcharncler 
in tho many descendnnts from ono dominant p3~l\t· 
speciC1l, explains that great nnd uniyersal feature in tho 
affinities of all orgnnic beings, namely, their slJbordina
tion ill group under groull. " '0 use the element of 
descent in cllU!l!ing the indi,idWlla of bolh sexes and 
of all ages, although having few characters in common, 
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nnder on(' ~1)('Cies j we use de8('('nt in dll9Sing o{'know
leJgt~1 "oridi('~, hOWen!f different they moy be rrom their 
po.n'nt; olUl I believe this element of d(>lK'(!llt is the llid
dCII bond of ronncxiOIl which natumlists ham !!Ouglit 
under tho t('nll of tho Naturnl Systcm. On this idea of 
the uotllrolsJstem being, ill SO for o~ it 11118 \x>cn perfected, 
gellC'alogicai iii its arrangement, with tho grndc~ of difTer
cnco Uctw('('n tho descendants rrom a ('Ommon pilrent, 
expre~!K'(1 by tho terms genera, fiullili(,q, ordC'l"Il, &c., we 
<'till IIndl!rstand the rulcs which we nre C'Ompell(l(1 to 
follow in Ollr clft&lification. '''e <'tUI uudcnctalHl why we 
mille certain resemblauC€-8 far more than otlwrs; wily 
we are permitted to usc nldimcntaryand u'I('lcss orgnn~, 
or oth('rs of trifling physiological importance j wh~', in 
oomparing ouo group with a distill('t group, we summarily 
n:icct analogical Of oonpti,'c charnctcl"ll, and yet uso thC8(l 
~amc chorncters within the limits of the somo group, 
\\'0 can clearly see how it is that ollli"ing find extinct 
form.~ {'on Lo grouped togethcr in one great sy~tem; 
and how tho sovernl members of cach clnss are COil' 

IIl'Ctod to<6cthcr by tllO most complcx and rnrlioting
lines of afliniticp. "'0 8hall lIen'r, probably, diiO('ll
tlln/-(Ic the inl.'l:tricablo web of Ilffinitiefl Ix,tw('en th(' 
ffiCIllWI'iI vf anyone elllSS; but when we llfl\'e a rJii\
tinct (,hjt.'ct in view, and do not look tt) /IIlffiO unknown 
plan of c~ation, wo mo.y hope to Illake sure bnt ~low 
prog""'-', 

j[()rp'lolllf/y.-We have 8('cn that 11J(' m(lmUcN of 
tllc I!IItII(I class, independently of thl'ir habit'J of life, 
fl'~('ll\blo eneh other in tho g{,ll('ml plan of tht-ir .... rgnn· 
i"'lltion, 'l'hi~ rcscmlJiallcc is often e:l:pT('~"<'(1 by tho 
!('nll "unity of type;" or by so.yin~ t1lf1t tho l:'Cl"eml 
part'\ nnd orgnn!i in the different 8]lCCi(ls (,f tho ell\.sS 
liN! homologous. Tho whole subj<'Ct is incitui('(i under 

u 
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the gt'ncrn.i Ilame of lforphology_ This is the mOllt 
intcN'IIting deportment of natul'ftl hi~tory, and may 
be Sftid to be its ,-ery !lOut "1mt call IX' more curious 
tJllm that tho hand of a mall, formed for grasping, 
that of R IUOJO for digging, the leg of the horse, the 
pnd<110 of tho porpoise, aud the wing of the hat, ShOllld 
1\11 be constructed Oil the 801110 pattern, and i'llOuld 
include similar bonos, in tlie salnO relative l)08itioll8? 
Groll'roy 8t. lIilairc has insisted strongly on the high 
impoQrtance of relati\-e collllcl:iou in homologous organs: 
the purU may change to allll08t Rny ext('ut in form and 
size, and yet they a1waYli remnin connected together 
in the same order. "-0 Ilcw'r find, for instance, the 
OOIlf>i of the ann and COf'l'aClII, or of the thigh and leg, 
tmll~pol!cd. llenoo the SflIllO oorncs can be g1"cn to 
the homologous bones ill widely different animals. We 
800 thl' r,arne great law in the constnlctiou of the mouths 
of inl'l('Cts: wlu,t can be more dim'rent tho.n the im
mCll8C'ly long spiral proboscis of a sphinx-moth, the 
curiOIl,; fol<lt'd one of a bee or bug', and thfl great jaws 
(Jf a lx'Ctle ?-ret all th('8C organi!, i!(>n-ing- for $Il("h dif
f,'!'Cut pul'J)(l8('~, are fonned by intinitely numerous modi
ficatiollil of an upper lip, n1ll.udiblel, aud two pairs of 
marill/(', Analogous laws gQrenl tho construction of 
tho mouths aud limbs of Cl'UlItllC(!alll. So it is with the 
ftowel'll of plants. 

Nothing- can be mol'(' hopele88 than to att('mpt to 
uplain this similarity of pattern in mcmbers of the same 
class, by utility or by the doctrino of final causes. The 
hopC'l~m{'ss of the attempt has beeu {'xpressly wlmitted 
by Owen in hill mOf<t intcl'(>sting work 0 11 the' Nature of 
Limbs.' On the ordinary "iew of the indeJX'ndcnt creation 
of each being, we can only say that IJO it i9 ;-that it has 
80 1)100sed the Creator to construct cach animal and plant. 

Tho explanation is manif{'~t on the tlloory of the 
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natura! &election of 8ucce£I!;i'l"6 slight modificatioll8,
each modification being Ilrofitablo in IIOmc way to tho 
modified form, but often an'ecting by correlation of 
growth other IMlrls of the orgtlnii!R.tion. In changes 
of thill nature, tlu~ro will be little or 110 tendency to 
modify tho original pnttcrn, or to transpose parte. 'fhe 
bones of 11 Limb might be shortcnro and widened to 81lY 
extent, and IJerorno gradually cm·clopc(1 in thick mem
brane, 80 as to ser,e Ill! a fin; or a webJx.d foot might 
hayo all ita bonoa, or certain bones, Icngthcnro to any 
ol:tcnt, aud tile membrane oollllr-cting thelll increased 
to any extent, 80 as to serre as a wing: yet in all this 
great amount of modification there \lill 00 no klldency 
to alter tllo (nlmework of bones or tho rdati'l"o 0011-
nexion of the scxeml pRrts. If we suPI)QI!(l that the 
8nci{'ut }Irogcnitor, tho archetypo l1li it may be called, of 
all InnmmaI"" had its limbs constructed 011 tho existing 
general pnttcrn, for wh.o.un-er purpollO they lICrved, we 
can at once jK'rcch-e the plain aignification of the homo
logoull collsi.ru('tion of the limbe throughout the whole 
c11W18. So with the mouths of insceta, we hnve only to 
llI1PPOI:IC that their common progenitor had an UllPCr 
till, umudihlcs, and two pair of llliIxillro, these parts 
being lK'rhllllll ,-cry simple in fonn; and thcu IUltumi 
seieetion, acting on soDie origiD/1lly crrotcd form, will 
acoouut for thc infinite dircrsity in stnH'ture and fune
tiOIl of the mouths of insects. Xo,-crthcl(!SS, it is oon
ccirahlo thnt tile gencrnl pattern of fill orgall might 
beconHl 80 much obscured fI8 to be finn1ly 1061, hy t]le 
atrophy and IIltilllfltely hy the complcte abortion of cer
tain Imrta. hy the soldering tog<'thcr of other paMl!, and 
by the douhling or Illuitilllicntioll of olhcre,-rarilltions 
which we know to be witllill the limite of IXJe8ibility. 
In the pfl(ldl('!l of the extinct gigantic 8(>ft-liznrds, and 
in tho Illouths of ccrtaiu suctorial CruSt.o.ceall8, the 
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gl'l\eral pll.tkm 8('(·ms to have been thus to a certain 
~xt('nt oi>scul'e(l. 

'J'hcre is al\othcr and cqually curious Lranch of the 
Ilrcsent suLj('(:t; namely, the compnri.o;QII notof the samo 
part in different mcmber'S of a dl\.. ... .., Lut of tho different 
parts or organs in thc same iDdi"idual. :U~t physio
logists belie,'o thnt the \X)I)('S of the fkllil nre homo
logous with-that is correspond in number aJl(I in re
lali,e collilexion willi-the elementaillarts of Il eertaiu 
Ilnmber of ycrteLrw. l'he anterior mill posterior limbs 
in each member of tilC vertebmto and articulate 
classes are plainly homologous, We SC6 the SlIme law in 
comparing the wonderfully complex jaws and leg8 in 
enllltaeeallll. It is familiar to almo;;teH'ryollc, th .. "t ilia 
flower the relative p<II:,itjon of the 8l'polll, petall', stamens, 
and Ilistils, 0.8 well 0.8 their inti.mate stnlc1l1re, are intel
ligible on tIle yi{'w that they consist of metamorph~ 

leaycs, arranged in 0. spire. In monstrous plants, we 
OfiNi gct (\iJ'(!('t evidence of tIle poo;.ibility of one organ 
being trauaforllle<l into l\!lothcr j ami we can actually 
see in emhryonic cnLstaC'eans Bud in many other ani
mals,aml in Bower;;, that organs, which whcn mature 
bc.>romo extremely different, are at an eflrly stage of 
growth exactly alike. 

liow inexplicablo Bre these fncliJ on tile ordinary 
,·jew of creation 1 Why should the broilL be enclosed 
in a Lox composed of sllch numerous and such extra
ordinary shaped pieces of bone? As Owen liM re
marked, the Uenefit deri,'oo from the yielding of tho 
&l'pamte pie<!(!8 in the act of parturition of mammals, will 
by 110 moons explain the snmo colLstnL,·tiOIl in tho sl-ulls 
of birds. "11y s.hould similar LonCll han~ been cretlted 
in tllo fonnutiOLL of the wing and leg of a bat, used 0.8 
they nrc for such totlllly diffc rent purposes? Why 
should one cnlstncenn, which h0.8 nn extremely colllplex 

..:J The Comole te W r i Charles 0«wf1 Orh 



C,ur.XIII. 437 

mouth {ornlC<! of ruilny part~, conl>Cqut'ntly IIhmys ha'!"e 
(cwer legs; or eonwrsely, tlu>iIO ,lith miluy le~ hln·c 
simpler moutlls? "11)' s.hould the 8CPIII.;o, pellll~, sla
III(·nll, nn" pi~tils in nny iudi,·idllR] 1I01ler, though fitted 
for ~u(·h widely diffefCnt llUt)QIOCS, be nIl ("Ollstmdcd 
on (he snme IlnUern? 

On tho th('Oryofnatural selection, W(\Clln 8ati~fl\('torily 
an~ln'r lileS(! qu.-sjions. In the ,·('rtelomtn, we 8{.'Ca S('rie~ 
of intcrllnl vertl·hn:c bMring C{'rtain proe(:;t<l'8 and appen
dllf.,'"eII j in lho artieulllta, we "ce tho !:.oily dhidN into II 
8I'riN of Sl'glnClJt~, bearing e.xtcnlll.l npi',·ndng...,;; lIud in 
tlowering IIJanL", wo see II 8(·ri,'S Ilf 8u('('C"., iHl ~I,iral 
IIh"rl~ of 1 ("lIn~. All indeliuile repetitiull of th('- !SlIme 
part or organ is tho common ch,m\l"h·ri>!tit' (as Owcn 
hilS obt!crl·t.'CI) ofallJow or litti("'JIllxiifi('(1 forms; there
fort' we mar readily bclicrc that Ill,' unknown progenitor 
of tho I'erk!bmlll pOSI>I:sscd man~· vertebral j the unknowlI 
]lrogl'llilor of the articulata, numy 8('gmcntll; and tJ10 
llllknowll progenitor of flowering IJinnls, mnny slJiml 
wht>rl~ of I<'IIH.'S. ,,'e ha\"o formerly sccn that paTti! ILIUlly 
time~ rcpootoo arc eminently lillule 10 yaT)' ill number 
all,1 ~trurturc; consequently it i~ quite ll roooule thllt 
Ilaiurulilcluctiou, during aloug-conlinu,·,1 oouto<,' of modi
il('lIIion, f'110UIJ lIa\'o seizoo 011 n (~·rhlin nUIO(".·r of the 
IJrilll(lrtiiully ~imilllr element'>, mlllly tilll{'8 Il.'IJCllt('d, and 
huy., 1I,lal't(. .. 1 them to llie DlOo>t tliWI">!CllUrl)(l!ICII. _\lId 
Il.I:l tho wholo amount of ffiQr.lilit"iltiou II ill h"'·e been 
effected by !llig:ht Blll'Cessi\-o ~t('Pt;, Ill' nctcl not wonder 
nt di:;coI'cring in such parts or orgllnJl, n ('crtain degree 
of fundamental rescmbl!lUee, rd"iUcll uy tho strong 
11rilll'ipleof iuhcritallce. 

In tho grrat dass of mollu>It's, tlLOUgh IIC ('lin I10mo
logi.,c the 1)/\"" of one gpe('ics wilh llJo,-c of olhcr lIud 
di~tiL\('t 8pe('i~ we can indiellw 11ILt (,-,II· lII'rinl homo
lvgic.s; thllt l.$, we are ~ldom t'Ulll,k .. l to 1!11~' thllt ono 
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part or organ is homologous with anotller in !lIe same 
individuaL And wo can understand this fad; for ill 
molluscs, oyen in the lowest members of the class, we 
do not find nearly so much indefinite repetition of IIny 
oue purt, as we find ill tho other great classes of the ani· 
mal and n~getltble kingdoms. 

Katurnlists frequelltly speak of the s:kull !IS formed of 
metamorphosed \'crtebrre: tho jaws (If crabs WI meta
morphosed legs; tllO stamons and pistils of /lowel"il as 
metamorphosed leave<!; but it would in these cases pro
Lubly be morc correct, as Professor HlLdey has rellulI'ked, 
to speak of both skull and Ycrtebnc, both JUWl> tind legs, 
&c.,-a~ having been metamorphosed, not onc /'rom the 
other, hut from some commOIl demont. Naturalists, 
however, usc such language only in a metaphorical 
sense : tlwr are rar from meaning that during a long 
course of descent, llrimonliai organs of IIny kiud-,'erte
brill in the oue CMe !lIlIl legs in the other-h/H'e aetu!llly 
been modified into skulls or jaws, Yet so strong is the 
appearanoo of a modification of tllis nature llaving oc
curred, that naturolists can hardly avoid employing 
language hlwing this plain signification, On my view 
these terms may be used literally; and the wonderful 
fuet of the jaws, for instullcc, of a crab retainillg nume
rous charncters, whicll they would probably have retained. 
through inheritance, if they had really been metamor
phosed during a IOlig course of descent fronl true legs, 
or from some simple appendage, is explaine<l 

BmbryoWg!l,-It luIS already been casually remarked 
that certain organs in the individual, wlueh when mature 
become widely different and serve for different pllrposCS, 
are in tlle cmbryo exactly alike. The embryos, also, of 
distinct animals within the SIlme class are ofl,('n striking! y 
.similar; a better proof of this canDot be giwm, than a 
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circlllllHtnnce mentioned by .\ga:;si:.l, Jlnmely, thllt hll\-ing 
forgultcn to ticket the embryo of some vcrwornte il IU· 
mal, 110 cannot now tellllhetbcr it be that of a lUomnll.l, 
bird, or reptile. The "crmiform Ian'OO of moths. flies, 
bcctl{'i<, &c., resemble ca.ch other much more closely 
than do the mature iUse<'ta; OOt in the case of larne, 
the cmbryOil are seth'c, and haY6 been adnptoo for 
'pecial lines of life. A tmee of the law of embryonic 
ro8C'mbhlllce, !IOmctimes Ill.8ts till a rather late >lge; tlll~ 
bjrdil of tho same genus, Rud of closely allied g{'ucm, 
often resemble each other in their fil"llt and l!I..'Cond 
))hunnge; as we see in the spotted f('llth(>1'8 in the 
thtuilh group. 111 the cat tribe, most of the II"PC(·j(,8 {Ire 
striped or spotted in lines; and stripes call lx' 1)lainly 
di~tillglli8hed in the whelp of the lion. We (lCCa...qon
wly though rarely see flOuJething of this kind in Il\anI8: 
tlltl~ the tmbryonie leaves of the ule.l: or fUI"J:e, and tho 
fil'tlt leave!! of the Ililyllodineous acaceas, arc pinnate 0 ;" , 

dh' idcd like tho ordinnry leal'e!! of the leguminoere, 
The points of stmelul'C, in which tho embryOlJ of 

lI'id<-ly different animals of the same ela.ss resemble 
endl olher, often llal'o no (\ircct relation 10 their oondi
tiOll8 of exi,lI.cnce, Wo cannot, for iru;tant.'C, 8Uppoee 
thllt ill the embrY06 of the> v(lrtcbrata tho 1)I)('IIIillr 10011-
liko ooun;e of the arteriOlJ n(lar the bnmehial slits are 
roint('l\ to similar condition~,-in the young mammal 
which is lIouri~hed in tho womb of its lIlotlH'r, in tho 
egg of the bird whii'h is lllliched in a 1ICf;t, and in tho 
spRwn of a frog under water. ,rc hal'o no mort' rt"AAOIl 

to lx>lil'l'c iu such a rrlfltiun, than we lia\'(' 10 bel iel'o 
that th\' same bonC'l in the hllnd of a man, wing of a 
oot, and fin of a porl)QiM-, are related to similar oondi~ 
tions of life. Xo one will suppose that the stri p<'S on 
tho whelp of a lioD, or tho spots on the young Llackbird, 
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nre of any !ISO to 11IC50 unimnl,., or are reluted to tlle 
conditions to wllieh thcy are (>;\:posed. 

~rhe casc, hO"CH~r, is diff,'n.'nt wIleli all animal during 
any port of ill! embryoni,' ('urccr is aeth-e, alill has to 
provide for itself. Thc JlI:riod of al'th"ity may Collle on 
earlier or Inter in life j but ",henen'r it oome5 on, tile 
adaptation of tho larra to it:l e<mtliliolll! of lifo i~ just us 
pcrf .... ct anti nil Oco.utifullUl in the adult unimal. I"rom 
~uch spt.'<!ial adaptations. tho similarity of tho lame or 
fWli,"c cmLryoos of allied animali! is 80wctimcs much 
obscured; and ea.;es could J.,o given of tho la.rnc of two 
61ICCics, or of two group .. of l:IlICCics, differing quilc all 
muclJ, or c\"cn 1Il0re, from cnth olher tlUIU do their adult 
parents. 1 n most eases, howc"er, the Inrnc, though 
Beth-e, l:Ilill obcy, more or ltllid closely, thtl I!lw of com
mOIl embryonic re..cmblanc('. Cirripedt"i alTord IL good 
instance of thia: c,'en the illuotrions euvier did not per
cci,-e that n bn.rnndo WU8, as it certainly is, II crustacean; 
but n gluut'c nt tbe \'\rH~ shows this to be tho t'use in an 
nnmi:ltakC'alole UJunner. Ro again tllC tllO mo.in dh"i· 
8iou.,; of (·irripl."~"ks. thc pt!dunenlntcd nnd !:k-"S..ile, whiell 
differ widely ill ~:xlt,mnl al'pell.mncc, lm"o Jll.n"oo ill all 
their ijtagcll oorcly dj".tillgui~llUble. 

Tho (,JUuryo in the (''Oun;o of development t,'Cllcmlly 
rLoes in orglluU;ntioll: luso thia expression, though I 
am aware that it is Imrdly pOll8iUle to defino dearly 
what i-'I meant by the orgunisation king higher or 
lower. nut no one prooobly will disputc that the but
terfly ill Iligher than tho caterpillar. In some casc8, 

howc,'cr, tho mature animal ill generally con~idered as 
lower in tho scale than tho lan'll, {IS with eertnin pam· 
sitic cru:;taccan~. To refer once again to cirripeJcs: 
thc lan"ro in tho fino;' itage Imve three pairs of kg.>. a 
,cry sililple single eye, Ilnd a proboscifonneJ mouth, 
with IIhioh they feed largely, for they incrca,;,..' much in 
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size. I n the liCOOud .e;lagt', Answering to tlle chrysalis 
stngo of buttcrfliNl, they Iml'e lIix JXlira of beautifullr 
coIl4rnr·t('{1 lIalntory ll'g!', a ]mjr of mngnificent rom, 
pOlLnd eyE'~, nnd extremely coml'l(·x nlll()nn~; but tlwr 
Ilnvo a clOIlCd and imperfed moutl',allei eMnot feed: 
th(·ir function at this stage i~, 10 scal"("h by tlleir well
dCI"('\ll])(!(i organs of sense, nud to rearll by Ih('ir nctive 
powcrs of IIllimming, a llroper plM(\ On whirl , to be
('()Illr atia('\l('{i and to unilrrgo their finnl mclnmorpho-i .... 
\\'h(lll thi~ is oom]lleled tll(>Y ar(' fix('(l ror lifc: thrir l(lgs 
a,X' now converted into prehen~ile o~nns; Iheyagain 
oLtain n IH'II-('Ousirurtro mouth; IllIt till')" hayo 110 all
tennlT', anel their two ('I'CS arc now r('(xml'ertcd into a 
minute, ~illgle, awl H!I)' ~imple ey(4)()" ] n this last 1111(1 
completo state, cirriped0! lIIay be oon~idercd as eilhl'r 
more highly or Illore lowly organi,;('(i than tlley were in tilt' 
lllrvnl oon(iition. nut in somo genem tho lan'OO bccOlllO 
dcveloped either into hermapllf(xiiles ilaving the ordi
nary structure, or into what 1 havo eHII(l(i oomplcmrulal 
lllaiC8: allli ill the \rItter, tho dm'e!opment has l1SSuredly 
bc<!n rctrogmde; for tho malo is a mere sack, which lin;s 
for n short time, and isdestitule or mOUlh,str)!llaeh,or 
oth('r 0'b'tlll of importance, exce)lting for rqmxlnetion. 

"'0 aro 110 much attustomed lo &r'(' diff~'rcn(,(,8 in 
sinlctul'(' bdw~'n the embr,'O And tile adult, tlllrilike
wi"c a dON' similarity in the' {·mbryOf! or \l'id~'ly differellt 
animl\l~ within tIll' Mille cl~"8, that wo might he 1\·" 
to look at til(':'(' ra('ts as nco(',<><Inily ('ollting-rllt in some 
manner Oil growth. But tllrT<' is no oLviolls l'('MOI\ why, 
for illstl)llet', the wing of n. [mt, or the nn of a l)()l'))()i~(', 

should not llnl'(l ueell ~ketch~i Ollt with all tho I mrl~ 
in proper proportion, tiS soon o.~ nny slrll('tllT(' ~ame 
"j~iblo in the cmbryo. And in !IOmo wlH)lo groups of 
Ilnilllal~ alld ill certain members or otll('r group!', the
emLryo doetl IIOt Ilt any rll'riod {Iifl~'r wid(·ly from the 
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o.dult: tliliS Owcn hos ~markcd in regnrd to cuttle-fish, 
"there iii no metamorphoo>ifI; the cephalopodic character 
is manifested long before the parts of the embryo are 
completed;" and again in spider,;, "there iii nothing 
worthy to he called a metamorphosis." Tho larvle of 
insect", whether adapted to the most diverse and acti,·e 
habits, or quito iUlICtive, being fl,.-d by their parents or 
plAced in the midst of proper nutriment, yet nearly all 
IXISS through a similar worm-like stage of den~lopmeut; 
bnt in some few cases, as in that of Aphis, if wo look to 
the a(lmimble drawings by rrofcssor iluxley of the 
de\'elopuwut of this insect, we sec no trace of the \'cr
miform Sblge. 

How, then, can we expillin these several facts in 
ombryology,-nawely the very general , Lnt not ulli
"eI'S1l1 difference in stnlCt lHo between the embryo IIml 
tlle a(lult;-of parts in the SIImo inuivi\'iuuai embryo, 
which ultilllawly become very unlike and ser\'e for 
run·rse purpose~, being at this early period of growth 
aliko ;-of embry'os of different species within the same 
class, gCIlPrally, Lnt not lInil"crsally, resembling each 
othcr i-of the htructure of tho embryo not Leing dosely 
related to its conditiOlls of existence, except when tho 
cmLryo becomes at any period of lifo active and has to 
pro\>idc for itself;-of tllo embryo "pparently having 
sometimes u higher orga.nisation than tho mlilure 
animnl, inlo which it i~ dC\'c!oped? I believe thut all 
these facts CUll be explained, ai:I follows, on tilO view of 
descent with modification. 

It iii cOlllnionly assumed, perhaps from monstrosities 
often affecting tho emhryos at a I·ery carly period, 
that slight "uriations necessarily appear a.t an equlllly 
early period. Bnt we have little c\-idenooou tllis head
indood tho c" iuence mthCf points tho other way; for it 
is notorious that breeders of cattlc, horses, and mrions 
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fancy anilll~ caunot positi,'ely teU, until fl()D1e time 
after the animal IJt13 been born, what iUIII('ril8 or fonn 
willllitimately tllfilOlll Wesee this plainly in our own 
('hildrt'n; we Cfl.llllot always tell whNh('r tile child will 
be tall or short, or what its l)recisc fmlllres will be, Tile 
qU('!;tion is not, at what period of life any mril1lion has 
l:M.!(>J\ CHUSed, Lilt at what period it i~ fully displnyed. 
Tho ('IlI\J:l(' ilIay luwe acted, and 1 belic,'e gCII('rolly has 
Il('l('d, {In'u before thc embryo is forlll('d; And th(' "aria
lion may lx- due to the male and female sexual clements 
IUH'in~ Ix'('u affoctcd by th(' oouditiolUl to wlu<-h e ither 
pan'ut, or tilei..r ancestors, have been upo&.'(\, Never
thcl('1;8 an effect Ihm caU:;(.'<i at a "cry carly period, eW'n 
lx>forc the fonnation of the embryo, lIlay Appc'ar late ill 
lifo; lUI when All !J('reditary diiICaiIC, which appc'llrs in 
old age alone, has been t'Qmmuni(,lltcd to the oll'.:pring 
from the rcprodueth'c element of 0110 I'"r('nt. Or 
Ilgltin, liS whcli the horns of cross-br«i caule have be('n 
afii.-cttoci by tllo shupe of the horns of eitllcr pnrt'ul. For 
tlll.lwdf!\roofa vcry youngarumal,AiI IOllgas it remains 
in itll mother's womb, or in tho egg, or Ail long fI8 it is 
nourished and Ilroteded by its parellt, it 1l\1wt, be quite 
unimlKlrtant whether mObt of iis ehall\Cters are fully 
fU:'quin'<i II. little earlier or later in life. 1 t would 
not /jignify, {or illlltauce, to a bird \\hich oLtained its 
food best by having a long beak, whether or llOt it 
llSiIumed Il. beak of thiil partieullU' length, as 10llg as it 
was fed by its pnrents. ] fellce, [ oonclndr, thut it is 
quite IlOI;t;iLlo, that each of tho llIany suCCC"~.,i\e modi
ficatiolls, by which each species hM acquired itB pre
&Cnt structure, may have supervened at a not \ery 
carly period of life; and some direct evidt'uoo from Oll r 
domCblie animal! supports this " iew, liut in othe r cases 
it is quito IlO8Siblo that each IlUccoesi,'e modification, or 
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most of thein, may lUl.ve nppeared at an extremely early 
period. 

I ha,"e stated in the first chapter, tlult there is solDe 
evidence to render it probable, that at whatever age uny 
Vfniatioll first appears in tho pm'cnt, it tends to J'\:flppcnr 
at a corresponding age ill tile offspring. Certain mria
liolls can only appear at corresponding ages, (or in
slance, peculiarities in tho clltcr-pillar, COCOOIl, or imago 
states of tIle silk-moth j or, Ilgaill, in tho horns of nlmost 
fllll-groll'ncattlc. But further than Ibiil, variations whicll, 
for all tllnt we CI1Il SOC, mig-llt havo appcared curlier or 
latcr in life, tend to appear at 0. corresponding age in 
the offspring and parent. I am far from meaning that 
this is illvunaloly the cnsc; and I could give a good 
many cases of variations (taking the word ill the largcst 
senso) Wllich huve supervened at an earlier age ill the 
ehild than in the parent.. 

These two prineiple~, if their trutll be admitted, will, 
i belie,'c, el:plniu nll the above specified. leading facts 
in embryolOb'Y' Bnt first. let us look at a few analogous 
ellses in dUlllc;;tic YarietiCl!. Some authors who have 
written on Dogs, maintnin that tho greyhound and bull
dog, though appearing so different, ure really varieties 
most closely allied, and have probably descended from 
the same wild stock; hence I was enrious toSC(! lu)wfar 
their pnpIJie-s ditrerod from each other: I was told by 
breeders that they differed. just as milch as their parents, 
and this, judging by the eye, seemed almost to be the 
ease; but on actually measuring tho old dogs and tllCil' 
eix-da)'s old IJllppieB, I fOUJl(1 that the I)\\P1Jie~ ilad not 
uearly acquirod their full amount of proportional differ
ence_ So, ngain, 1 was told that the foals of cart and 
moe-horses differed as Illuch as the full-grown animnls; 
ant! this surprised me greatly, as I think it probnvlo that 
tho differeneo betwccn these two breeds has been IIholly 
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co.\lSt.J. by sclrctioll under dome:;tieotioll j but lun-ing 
had careful 1l1~uremellts mado of tho dam and of a 
thrc<'-daYB old oolt of a. moo Ilnd h .. ll.\-y ('t\rl-hoT'!«', I find 
11lat the colta IHl.ve by 110 m~'1I1l8 oequiroo their full 
IImounturl'wPOrtiOlial diffeI'Cnce. 

As tho 4widonco appeal'S to me ('onelusil'.:', tlUlt the 
I:iCI·rrol dOllrstic broods of Pigcon llflVC dpliCellueu frolll 
oue wild sIX-cies, I ('Qmparoo young pigeons of \-lIrious 
br<·f.'{Lo, within tl\(·"·C hours afi .. r lx>ing hakhf.'{l; J CArc
fuUy 1lI('llJ;urod the proportions (but will not here gire 
d(·tail~) of th,' bi.'ak, width of mouth, lenglh of n~tril 
all(l of (·ydicl, ~izc of fl"Ct lind Ic·nglh of leg, in til(' 
\I ild $totk. in pout('rs, falltails, runt.,\ oorbs, dragons, 
co.rt'i,'"'- lind tumblel'8. Xow some> of tht'1'C hinls, l1-hen 
maturo, diffe>r &0 extraordinllrily in J('llgth lind Conu 
of bellk, tliat they would, I connol doubt, be ranked in 
distinct genora, had they been IIlItural produt"tions. 
But Ilhen tho nrstiillg birds of tileso fj('I'ornl breed$ 
wero pla('cd in II row, though mOilt of tllCm could be 
distingui~h~1 from eHeh other, yet th(lir proportional 
dificl'('llC('fJ ill tho nool'o specified sc\'ernl poinUl were 
incomparably IC1!8 thall in tho full-gro\ln l>irds. Somo 
chllracteri~ti(' points of differenoo-for illl.Ulll('(>, tllat of 
the width of moutb----could hardly be dckd('(} in the 
young. Dut there \VIIS one remarkable cll:ccptioll tf) til is 
rule. for the yowig of the short-rflC('(1 tumbler diffl·red 
frolll the young of the wild rock' l)igcoll lind of tho other 
breeds, in oil its proportions, ohnOtlt eXllctly lUI much liS 
ill thc IIdult ~tato. 

'1'hc two priul'illics lloore gil"cn seem to me to C'xpJain 
IheSC fuets in IX'gnnl to the lllter embryonic stages of 
our domestic Yllrictics. }~lIncil'rs select their horses, 
dog~, find pib"COllS, tor breeding, wh('1\ tll(·y nrc nearly 
gt'Ol1l1 up: they are indiffcrent whether tIle d(."jro:l 
qualitics ond !tructures hoyo been acquired Ctlrlicr or 
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later in life, if the full-grown animal po .. se"'.-;C8 thl'm. 
And the eA>lE'8 ju;;t given, more Cl'llt'cinlly thnt of 
pi~,"(,()llS. seem to show that tIle chnrncteri.,,\ic diff~nce;! 
which gh-o mIne to each bre«!, nlld which Im'e beell 
uccmuul'ltro by ma.n's selection, llave not gcnerolly first 
appmrcd at a u ClU'ly period of life, nnd hnvo been in
h(·ritro by the offspring at a correllponding not early 
period. But the case of the short·filee<i tUllIbler, which 
when twelvo hours old had acquired ita proper propor
tious, Ilrovell that this is not the U1u\'ersal rule; for here 
the chnmcteristic differences mUlit either ha'·o alllM!ared 
at an earlier period tllIW u~ual, or, if 1I0t iJO, tho differ
enccg mllSt wn·e been inherited, not at tllC OOrrei!I)(mWng, 
but at an earlier age. 

Now let ua allply tlle50 f8('ta and the above two 
priliciplCll-which latter, though 1I0t l!t'Oved true, CIUI 

00 shown to be in IIOme deb'TOO I)robablo--to species 
in a ~tate of untUte. Let us tako a genus of birds, 
del:lCclII\C'd on my theory from 1I01110 olle pnreut-species, 
and of which tllO scvornl lIew sp('Cie~ ha\'o become 
modificd throngll natural selection in accordance with 
their d iverso habits. Then, from the many slight !ruC

el,ssive st('pII of variation ha\-illg gup(~n'ened at a rathet 
Into 1I,:,"t', alld having been inhctited at n OOJTei'POlliling 
1I,:,ff(', thl' yonng of the new species of Ollr supposed genus 
will manifci!tly tend to J'($('mble each oth~r much more 
clO8Cly than do the &dults., jllbt tlll we have seen ill the 
CilSO of pigcolU. We may extcnd this "i('\\' to whole 
families ore\'cn classes. 111e fore-limbs, fOt instance, 
which scn'ed as legs ill tho parent-species, lIlay 1111.\-0 
OOoome, by a long eourse of modificntioll, adapted in 
ouo descendant to act tlll hands, in anotllCt as paddles, 
in another nswings; and 011 the aoo,'O two princil)lcs--
namely of each &uooessivo modification supervening at 
a rathet lato age, and being inherited at a cone-
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sponding late age-the fore·limbs in the emLryos of 
the 1Ie\'ernl descendantB of the p!lr('nt-spoeirs \'fill still 
l1'iICmble cooh other closely, for they will not haye 
been modified. But in each of Ollr new species. 
tho l'mbryouic fore·limbs will differ gl"('fl.tly from the 
foro-limbs in the mature animal; the limbs in the 
11I1t('r ha\'ing undergone much modiflcnlion at II 
rather lato period of life, and having thus boon con· 
\'t·rtt.J iuto hands. or lJadilles, or winRS- Whaten:r 
inlluellce long~'OnliJ.Hlod e.J:c~i>it.' or Ulle on tLe Olle 

Ilawl, and di"ul!iO on the otJU'r, may have in modi· 
fying an Orgall, s1lch influeuce will mainly aOt'(:t the 
mature animal, ,,-hicb has come to ita full PO"-OC8 of 
8(.1.i\·ity and hu.:; to gain ita 0"-11 li\ ing; and the effects 
dUll! proUuced will be inlwrit{'(l at a oorN-'spon<ling 
mature ago, Whereas the young will re!Mili unmodified, 
or be modified in a lesser degree, by 010 effl'<:18 of usc 
and disu&(!. 

In e('rtniu ca!lC8 the snecetiSivc 8t('l)8 of mrintioll 
might SlIprrv('n(" from causes of wllich \H' are wholly 
ignnmnt, at a ycry early I)('rioo;] of life, or each step 
mi~ht 00 inh('riW at UII earli('r I)(:riod than that at 
whi<·iL it fir;;t appeared. 1n eith"r !'a1lC (as with the 
sirurt·f!\C<.'(1 tumbler) the young or cmbryo would clc-;ely 
re~mblo the mature parent-fonu, We ha\"e &Cen that 
tliill ill the rule of de,"clopmcnt. in ct'rtain whole grouJls 
of nuimals, a8 with cuttle f",h 81111 spidel"!!, ami willi n 
fuw membel"ll of tbo great dll8il of in,jl'('u, 81! WitJl AI)hi.!!. 
With respect to lhe final canso uf the youug in th~ 
eascs not undergoing auy 11IctnmOI'I)iLoos, or closely 
re8<-'JIIbling tJleir IJarcnU! from thcir enrlic~t age, wo 
can ICC tll8t thi3 w011ld result frolll tho two following 
conting(>neiee: fm,-tly, from tho YOllng, during 8 course 
of modillcntiOll carried on for mallY gencrntion8, having 
to pro\'iJe for their own WlUlts at a \'~y culy stage 
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of de\'C·lollillent, and /!C{'()ndly, (rOln tlwir folloll'inp: 
exactly the SRme habits of life with tilE'ir parents; (or 
in this CfW', it w(lul,1 be i[\(IUsI'~.'n"''l(,Je (or the ell:istem,'e 
of dre ~pe('ies, tllnt tlH1 chilli shonk! be modified at a 
very early age in til ... ij(Ime manner with its parent;;, in 
acoordancc with their lIimiiar IUl\,il& Some furtlu:'r 
explanation, howen'r, of the crubr)'o not un,lt'rgoing 
any metamorpLOiiis is p(·rhaps rftJuiRile. If, on the otiJt'r 
hand, it profited tlrc young to follow Imbits of life in nny 
degt'('6 different from those of tirC'ir p8J'('nt, and oon.sc
quently to be constnl<'tcli in a ~lightly different mnnntr, 
tlien, on the principle of inheritance at corlX'l<pondiuci 
RgClI, tho ncti"e young or Inrvre miglit easily be ren
dero:l by natural sdl)('tion difr('t'('nt to any colleei\'f\ble 
extent from their l)1lrents. f'u{'h (lilTercnCC8 might, 
abo, becomo corrclat('<l with HU~VO stages of dt."
wlOlJment; 110 that the InIT(l', ill thf' first stage, might 
dil1;'·r greatly !'rom the Inmu in tho 8CCond stage. as we 
hare !lC('ll to be tho case with cilTipede!'. '1'he adult 
might become fittC<.1 for ilitcs or Jlabits, in lI·hiell orgnn« 
of locomotion or of til<' !!Cru;c~, ,~(' •• wOllld be 1I<1O.'less; 
and in this caso the tinal metamul1Jho;;is would be saill 
to be rctrO',;rnde . 

• \8 al! tho orgnllic iJcing;;;, extinct and t'(.'('('nt, which 
hn\'o Ol-cr H,'oo on this earth Iml'€' to be clns..~rd tllgctlwr, 
nlld lUI nlllmHl been connected Ly tho finest. f.,>TfI(w,tion.<o., 
the beiot, or indeed, ir our ooUC("tiong were nrarly perft.'Ct, 
the only possible arrangement, wonld Ve g<!lIealogical. 
Descent hr-ing 011 my "iew tho hidden bond of con
nuion whieh uaturali~t$ lm'-C' l)C(>u 8C('king under 
tile tenn of tho natural spicm. On this ,-iew we 
call ll1lderstand IIOW it is thai, in the eyt'S of most 
naturalists, the struc.-luro of tho embryo iiJ ('ven more 
importllnt for classification t1Uln that of tllo ndult. For 
the emLryo is tliO animal in its less modified state; 



(Inti in IiO ((lr it rl'VC(llll the struttuN (of it~ 1'l1.>gellitur. 
]11 two ~"I'Oul)lj: of alliU\al~ hOl'1"ol'<'r muth 1I1<') may lit 
prest'nt differ from each other ill strlLctul'll and ImbiL~ if 
they pa~ through the same or similar embryonic ~tnges, 
we mny fccl RSSUred IImt III<'y hnl'e wlII descended 
from the same or nearly similar parents, and are there
fore in tllnt drgree closely rclnled, ' I'hu~, OOlllmuuity il) 
embryonic slnlCture rcn)als comnnmity of dCbCcnt. It 
will run'lIl thii community of dCht'Nlt, however much 
the ~truCtllrc of Ihe adult lIlay han~ bt.. ... '11 1ll(Klifioo nnd 
ob;;.cured; we hnye SOCII, for inst(ln(~', that cirriped(·" 
can at 011('6 be n>coglliscd loy their Ianit' 118 belonging 
to Ihe great cia&! of crutilaf.'(-all,i. .\s tIl<' cmbryonic 
statc of <'neil species aud groul) of spt'Cics partitllly ~how~ 
UlI tho stnwturc of their less modifit ... 1 ancient Ilrogeu.i
tors, we C(ln elcarly ~ce WIly anciC'nt and cxtinct forms 
of lift:) should resemble the emlorY08 of their desccnd. 
anta,-our exiJ:ltiug species. Agu&!iz iJelic\'cs Illis to 
00 a law of Ilntul'll; but r am oound to confess !lInt I 
ouly Ilope to see the law hereafter Imn'ed true, It cnn 
Le IJrow!(Itrue in those cas!.'s alone in which ihc (lueicnt 
&ernte, now supposed to be l"Cllre;II.mt.ed in existing em
loryOll, llna not been oblilcmted. eilh,·r loy the ijllcC'l,,...;in> 
,-arilltimI8 in a long COUTJ:IC or nl()O"Iificatioli having ijullI.'r
Y{,II(.J at n \"I'ry {'arly age, or by till' mnalinn~ ila. ing 
u.."('11 inlwn!(>d at 8U curlit:r period Illllli lhat fit which 
th{'y fir:3t appC'ul1.'<i. It shuuld alliO btl oonll' ill mind, 
Ihn! tlw ~uPI~'11 Illwof l"Cst'!nblnuce of Ilu{'it'nt fomlS 
of lifl' to the embryonie shl.g'{'S or !"{'Cent forml<, may be 
Ime, but y(ll, owing to the g'('ologiel\1 r~'('ord lIot cxlt'nd
inp: fur ('neligh oo('k ill tim(', mny rl'lllniu for II. long 
period, or for ever, iUCllpilbl(' of dl'llloll'ltnltion, 

TllU~, o.s it 6("'IlIS to me, the lending f!\Cu in I'mLryo. 
Iog-y, whi"11 are 8CCOud in irnporttln~ tn llone in Ilntunll 
hktory, tire cxplained on the principle or slight modifi· 
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cations not 1l.1lpearing, in the man)' de5C('udnnts froln 
some one ancient progenitor, at a very carly period in 
the life of each, thongll perilRllS caused at the earliest, 
and being inherited at a corresponding not eRrly 
period. Embryology rises greatly in interest, when 
we thus look at tLe embryo as R picture, more or less 
obscured, of tlle common parent-form of ellCh grent class 
of animals. 

Rudimelltary, alr{)plddl, or oixJrted Orgmu.-OrgalUl 
or parts in this strauge oollditioll, bearing the stamp of 
inutility, are extremely common throughout llature. For 
instance, rudimentary mamllllC are "cry general in the 
males of mammals: I presume tllut the" bastllrd-wing" 
in birds lila), be safely oonaidcred as Il. digit in a rudi
mentary state: in Ycry mally snakes one lobe of t1le lungs 
is mdimentllry; in other snakes tbere are rudiments 
oftlle pchisand llind limbs. Some of the eases of ru(li· 
Illcntaryorgana are extromely eUriOUIij for instance, the 
PI'CSCnce of teeth in fwtal whales, wllich when grown 
IIJl have not a. tooth ill their heads j and the presence of 
toetll, which never cut through tlle gums, in the upper 
jaws of our unborn cah'es. It liaa e\'ell been stated on 
good authority that rudiments of tcetl l ean be detected 
in the beaks of eertain embryonic birds. Nothing can 
be plainer tha.n that wings are formed for flight, yet in 
how many iil8CCts do we see wings 80 rednccd in size as 
to be utterly incapable of fligllt, and not rarely lying 
under wing.cases, firmly solderoo. together ! 

Tho meaning of rudimentary organs u. often quite 
unmistukoablo: for instancc thero aro beetles of the 
same genus (and evon of the same fl}:MX!ies) resembling 
each other most closely in all respects. ono of which will 
have full-sized wings. and another mere rudiment8 of 
membrane; and here it u. impossible to doubt, that the 
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rudimeuta repl'e8€ut wings. Hudimentary orgn~ $Orne
timC8 retain their potentiality, and arc merely not den~ .. 
loped: this seems to be tho ease with the mammm of 
malo mrunrnals, for many instancetl arc on record of 
these organs hal-ing become well del'eloped in full-grown 
males. and lun'ing secreted milk. So again there are 
normlllly fOlir do,-eloped and two rU(iimelltnry teats ill 
tho uddeN of the gellUS 1los, but in our domestic 
cows tile two $Ometimcs become deH.loped and give 
mille 1n plante of the same 8p<lCiC8 the l)(:tnis ,;ome
times occur as mere rudiments, and $OrnetimC8 in n well
del-elol)O(1 state. In plants with separated 8eXelI, the 
male IlolI"el"ll often IIlwe a "uliment of a pistil; !lnd 
}\6lreuter found t1mt by Cl'06Sillg Bucli male plants with 
an hennaphrodite species, the rudiment or tho pistil in 
tho hybrid olLpnng was much increased ill size j and 
this ShOIl"B tlmt the rudiment uud the perfect pistil are 
csaentially alike in nuture, 

An organ serving for two purposes, roilY become mdi .. 
ment.ll.ry or utterly aborted for one, m'en the more 
important IlUrpoeo; and remain perfectly eflicient for 
the other, Thus in plants, tho oflioo of the pistil is to 
allow the IXlllen-tuOOto to reach Ule o,'ulcs protected. in 
the Ol'anum at ita base, 'I'he pi"til COIl8i.stil of a stigma 
supported on the style; but in some C'ompositre, the 
male nOr<!is, which of oourse ('8nnot be fl'CUll(l11ted, luwc 
a Ilititil, which lis in a rudimentary stale, ror it is 1I0t 
crowned willi n st igma; but the style remains well de
"eloJled, and is clothed with haiN lUI in other compo
sitre, for the IlUt(108O of bru"hing the pollen Ollt of the 
lIu rrolllldiug anthcrs. Ag.lin, 111l organ Ulay become 
rudimentary for its proper pUrpoIIO, aud be used ror a 
d ititillct oLject: ill certain fish the ~wim-bl nddf' r !:Ieerns 
to be ncarly rudimentary for its Ilrol)Cr ftuldion of 
giving buoyancy, but has become OOlll'Crtcd into a 
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IIU{'Cllt brl'lIthilig orgun or lung. Otlll·r lIimiiar in
swnc('"8 couid be givcn. 

Organs, llO\I"e\"er little d'>H·lol't."ti, if of lI.'«',lIh(ould not 
be called nldiml"lItary j the)" cllllllol l,roperly be gaid 
10 00 in an ntrophiCti condition; they mlly 00 calleri 
nn,"eent, lind mlly hereafter bo dm-e1oped to (lilY exteut 
ily nlltur,11 selection_ Rudimenwry OrgllllS, on the other 
hllnd, lifO e;:;,sentill.lly uscl('~ . .., fl.8 teeth which lIerer cut 
through the gums j in n "till lef;3 developed condition, 
they would be of still iCllll U!l('. They CRllnot, therefon.>, 
limier thdr present condition, 11I\\-e been fonned by 
ntltnml sdcdion, whicll twtll 801e.ly by tho presermtion 
of useful modifications j they hare been retained, lUI 
we slm l! Hee, by inhcritance, lind relate to 0. fonner 
condition of their l)OS$.·lJ,/lOr_ Jt is dimcult to know 
wlu\t 11ft! nflS('(·nt orgnns j looKiug to tho future, we 
CIlIIII()t of course tell hOI\" nny pnrt will be do\-cloped, 
anrl whether it is now nascent j looking to tIle pa~t, 
creatures with an orgnn in 0. llMCcnt condition will 
g~·ncmlly luwe Oocn ~u Jll)lal\t('d a1l(1 exterminllted 
lJy their lIu("("essortl with the orgnn in a more perfect 
alUl Jl·n·I0l'c.1 conditiun. Th(l ,ling of tho penguin i.s 
of high IIt'f\-i('(', aud uds lUI a fin j it mRY. therefore, 
n' I'n:"'·nt the Ilaseent IItate of tIll' ll"in~"8 or Lirtlg; not 
that 1 belie,-o thi-! to be thu casc, it ig mom ]lrooolJly a 
re<luct'(i oq,,'lIll, modifiCO"\ for a new functiun: thc willg 
of tho A pter~-x is usele~~, Rnd j~ truly rudiIllr·ntnr:o. 
The mammary glllnds of the Ornithhrllynclms IIIay, lJ<.:f
IUlp~, be considered, in colllpnri~on ,lith the ndder of n 
COI1", ns in n no.secnt sh'tc. 'I'he o,·ig"{·rotls f!"(lnn ofcer
tnin cirrir~:'<les, which nrc only "lightly develope(l fl.nd 
which 11fl.\-o CCfl.SN to givo nttadllll('nt to the 0'·11, are 
n!b('('nt bmnchire_ 

Rudimentary organs in the indi,-iduals of the sarno 
1I1'(.~·it>;l nro \-cry li!lOle to '·III)' in d,·grce of df'ytiol.ment 
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and in oth .. r re<pccU!. MOT'OOl'cr, in d~ly nllif'(1 
spede!!, tho {Icgree 10 which the same 0$11 has OO<!I\ 

rt'1I(lcrcd rudimcntary occMionnIly di(f(·!'S much. 'flti5 
Inlt!'r fnet iii well exemplified in tho stato of tho wings 
of tho fomalo moths in certain groups, Hutlimcntary 
organs may be utterly llborled; and this impticll, Ihat 
wo find in nil animal or plant no trMO of an organ, 
\I hich analogy would lewl tB to e:qx'('t 10 find, nnd 
which is ocel\ljionaUy fOllnd in mon~tronJl individuals 
or Iho spoci('1t ,!'hus in the snllpdrngon (nntirrhinum) 
we g<'llemlly do not find a nl(lim('nt of a. fifth stamen; 
bllt this may fIOllletimea be Sl'Cn. In trncing- the homo-
1,-.giCfl of thi:! IIfLme part ill differ('nt melllbl'N of a. da..~.., 
llothing is more commOIl, or more nC('('!I."IU)', than the 
lis(! and diseo,'ery of rudimellt~" 'I'his is weU SIIOWII in 
the dmwings gh"en by Owen of the bones of tho leg of 
tho horse, ox, and rhin()('el'Ol!. 

It is {In itnllOrtallt fact thnt mdirnf'utnry org{lIlS, such 
f\S t()('th in tho uppcr jaws of whales {Iud ruminont~, 
can of len 00 dct<x:1<'d in the embryo. but anemards 
wholly diAAIlPCar, It is nl"O, I h<'lieve, a. IInh'ersal 
nll(', th{lt a. nJ(lilll('ujary part or organ i~ of gl'l'ftjer 
si~e rclath-cly to the adjoining pnrti! in tho £'Inl'1)'o, 
than in the adult; flO that tho orgnn at Ihi~ early ago 
j;j 1('>18 nidilllentary, or e"en cannot be l!Rir\ to be in nny 
degree rndimrulary, !lenee, at.:;o, a nlC\im('ntary organ 
in tli!' Mlnlt is oRen said to ba,"o retnillC'd its embry'onic 
condition, 

I IIM'O uow si\"ell tho knrlillg' f'let!! with ~p('('t to 
nulimcntary organs, I n reflecting on them, cw~ry OliO 
llIust 00 ~trll<:k with astoubhlllent: for tlw t<alllO rcn"'Ou
ing power whi('1i tells liS plainly that mOl!t parts lIud 
organs are uqlli:;itciy adal,tcd fur cel1nin !JurllOse«, 
tells us witll equal I'laiuuCf;S tllRt tli('!:(' nldimrntnry or 
atrophied orgaus, are imperfect and u8cle~~, III works 
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011 natural history rudimentary organ!! are generally 
said to ha\'o been crelltod "(or tho sake of S)1mnetry," 
or ill or,ler "to complete the schemQ of naturej" but 
thia .seems to me 110 explllilatioll, merely are-statement 
of the fact. Would it be thought sufficient to say 
that becalliJe I)mncts re\'olve in elliptic ooul"llc:s round 
the sun, 8IItellit1!8 follow the same course round the 
1)lanots, (or ilie sako o( symmetry, and to oomplete the 
8cheme of nature? An eminent Illiysiologist accounts 
for tho pl'Cscnce of rndimentary organs, by 8uPIXlSiug 
thilt they serWl to excrete mlltter in excess, or injurious 
to the system j but ct\1I wo lruppose thllt tho minute 
popillll, which oflrll repn..'SCnts the pistil in male flowers, 
Ilnd which is (onnt.J merely of cellular ti.uo, call thus 
~t? Can we sUPIKlIIO that the fonualioD of rudimentary 
tc(>lh, which are silbeequontly absorbed, can be of any 
service to the rapidly growing embryonic calf by the 
excretion of llrecious phO!qlhate of lime? When a man's 
fingen lIa\'o been amputated. impcrfoct 1I1li18 sometimes 
appear on the ijtump8: 1 could 1\8 soon bclic\'o that these 
\'estigcs of uails hl\\'o appeared, 1I0t from unknown laws 
of growth, bllt in order to CXCf'{'te horny matter, as that 
the nHlimentary nllils 011 tho fin of tho mnnntee were 
fonned for this pnr(Xl6<!. 

011 my \iew of descent with modification, tllo origin 
of rudilllentary organs iii simple. We have Illenty of 
CMOS of rudimentary orgllllS in our domesti{' produc
tious,-ns the stump of a tail in taillcss breeds,-tho 
\'estige of an ear ill oorless broods,-the rcnppearance 
of minute dangling: homs in llomless breeds of cattle, 
more especiully, according to Youatt, in young Imimals, 
_ml the state of tho whole flower in the cauliflower, 
\Ve often soc rudiments of yarioll.8 poria in monsters. 
nut I doubt whether !lily of these CIl8I!8 throw light on 
tho origin of rudimoutilry Org&1lB ill 0. StiltO of uature, 
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further than by shol'ling that nlllullents can be pro
duced; for I doubt wbether species lllldcr nature e'l"er 
undergo abrupt changes. I belie\'e tlmt disuse has been 
the main agency; that it has led in succel!Sive genera
tions to the gradual reduction of varioull orgoua, until 
they 111""0 bIx"OffiO nldimcntary,_1UI ill the ("(l.se of tho 
oycs of animals inhabiting dark CaVCnlll, !Iud of tho 
wings of birds inhabiting oceanic islnnda, which havo 
aeid()1U been forred to tako flight, and l!B\'o ultimately 
lost tJlC power of flying. Again. all orgon u!('rui llnder 
certain ooll(lition8, might becomc injuriollll under otheffl, 
as with Ihe \'I;ngs ofbeet1l.'11 lilillg on small and exposed 
islamls j and in this case natural st.'iedioll would ron
tinue slowly to reduce the organ, nntil it l'I'as rendered 
hanlllctl8and rutiirnclltary. 

A ny (-!Lange in function, wllich elUi be dr('('f('d by 
inSt:nsibly s:maU steps, is within tho I)()W('T of natural 
sci('('tioll j 80 tl16t an organ rrnd('rrd, during c1umgM 
habits of life, usclcss or injurious for OM purpose, 
might be modifi<'d and used for another purpose. Or 
an organ might be retained for ono alone of its 
formcr functions. An organ, wh('n T('udcrrd u .... .'lcss, 
may wcll bo \"Ilriablc, for its \"BrialioDB cannot be 
checkcd by lmtuml 8{'ieetion. At whaten'r lx-riod of 
life (lisnS(' or 8{'h'Ction redncCII an organ. and this will 
generally be when the being has come to maturity IUld 
to il.i full powers of action, the IJriHciple of inh('ritan('e 
at corresponding ages will reproduM thn organ ill its 
reduccd stato at the SlIme age, and ('Onl!(>qlll'ntly will 
seldom affect or rNluce it in tllf' C'Ulbryo. Thus we ('9.11 

undC'r8tand the greater relntire ~i~o of rudilllclltary 
orgallS in tho embryo, and thrir 1(,~iK'r rrlath'e size in 
tIle adult. But if ench step of (he IJroc('FIS of rMurtion 
were to I)(' iuli('ritro, not at the COl'J"{'RPOJl(ling age, but 
at an ~xtl'\'wely early period of lifo (88 we 118"0 good 
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r('ASQn to believe to be pO~l<ible), tho rudimeutary PMt 
would tend to bo wholly lost, and we should have a elISe 
of eompl('te abortion. ''rhe principle, also, of economy, 
eXlllaine<l in (l, fOrIllrr dlflplf'r, by which the mat('ria\s 
fonning 11n)' part or structur~', if not useful to the pos· 
/I('~sor, wiU bo Slwed as fur ns is possible, will probably 
often como into play; aud this will tend to causo the 
entire obliteration of u rudimentary organ. 

As the llresence of rudimcntary OrgaIlS is thus 
due to the tendency in evcry purt of tIle orgnllisntion, 
wllif'h hns long existed, to be inherited-we call under
stand, on the genealogical "iew of dassificfltion, how it is 
that systematists have fonnd rudimentary pnrts as tlSE'fnl 
as, or oYen sometimes moro useful than, parts of high 
Illly~iologieal importance. Ruclimcntnry organs mllY bo 
compared with the lettcrs in a word, still retailH.'<1 in 
tIle ~pelling, but become llsdE'ss in the llronunciation, 
but which sen'e lUI a clue in 8('('king: for its deril'ation. 
On the view of descent with modification, we mav con· 
clude thllt the exi~tenee of organs in !\ rudime'ntary, 
imperfect, and useless coudition, or quite aborted, far 
from llrescnting' a strange <limeulty, !IS they assuredly 
do on the ordinary doctrine of Cr('ation, llligbt eren 
Illwe been anticipated, and can be accounted for Ly tIle 
lawsofinllOritance. 

Summar,y.-In this chapter I have attemlltc<1 to show, 
tlmt the subordination of group to group in all organisms 
throughout all tillle; that the nature of the relationship, 
by which all living and t'xtinet beings aro united by 
complelr, radiating, and circuitous tine~ of affinities into 
0110 grand system; tile rules followed 1f'1I<1 the difficulties 
CllCQunterocl by naturalists in tllOir classifications; the 
value set upon characters, if constant and promlcnt, 
whether of high vital importallce, or of the most tritling 
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importance, or, as in rudimentary orgtlll8, of no import
ance; the wide opposition in m ine betll'een analogical 
or adapth'e charnctcrs, and characters of truo all1uity; 
and other such nIles ;-flll naturally follow on the view 
of the oommon parentage of th086 forms which are oon. 
~idered by nnturalisU! as nllied, together with their modi. 
fication through natural selcetion, with itIJ contingencies 
of extinction and d i"ergeuoo of chnl"fl(:tcr, In consider
ing this vicw of classification, it should 00 borne in 
mind that tllC element of desetmt has been unil'ersally 
nacd in muking together the sexes, fIgC8, and ackuow. 
ledgcd ,'arictics of the same flpecics, howel'er different 
they may be in structure, lf we extend the use of 
tbis element of dC8Cellt,-the only certailuy known 
('8U:;O of 8imilarity in organic beil1gH.-we shall under. 
staod what is mCIUlt by the natura] system: it i~ 
genoologirol in its attempted arrangement, with the 
grades of aequired difference marked by the terms 
varieties, species, genem, families, onlers, and classes. 

On this 8Il.mc view of dcscent with modification, all 
thc great fu.ctIJ iu Morphology booome intelligible,_ 
wh('ther wc look to the same ll9.ttern (li8J)layed in the 
homologous organs, to whaw,'er purpose applioo, of the 
different species of a class; or to the homologous pariil 
OOll$tnleted on the Bame pat1crn in cU(:h indi,'iduol 
animal all(illiaul 

On the principle of sucecSlliyo sligh~ Yariations, not 
nccc88Rriiyor g('llcrnlly supc'I"\'(>1ling at 0. "cry ('arly 
period of lifc, and being iuil('rit('(1 at a corl"{'spouding 
period, we roll understand tho great leading ffl('til in 
Embryology; namely, the rescmblalloo in lUI indi,·i· 
dlUll ('1\1hryo of. the homologolls pnrl.ll, which when 
mll.tul"('(l will becomo widely diff(,ll'nt from each other 
ill IItructure and fuuctioD; aud 1110 TCIW:tnblancc ill 
differeut SIMJOies or a class of tho homologous j*rt8 or 
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orgtlll9, tllough fittNl in tllC adult memben for pur
I)()8('S IlS diiT('rent as J>088iLle. Lanoru nrc ncti\"o em
bryos, which have Jx>cQme spceinlly modifl('d in rdntioJl 
to their habits of lift" through tho priu('ip\(l of modifica
tions being inhf'ritNi nt rorre!<JlOudiug Bgt'8. On this 
IJIIme priuciple--ond ix-aring in mind, that wiI('1l organs 
Ol't' n.Juced ill Biz!', {'ither from disUiIC or eelectioll; it 
will generally 00 at dutt period of lifo when tho being 
has to provillo for its own wants, and bearing in mind 
how strong is the Jlrinciplo of illh('ritnuCQ-tho occur
t"('IlOO of futiimcutory organs aod th(>ir finnl abortion, 
prelK'nt to us 110 iuexpliC1l.ble difficultif'8; 011 tho COIl
trary, thl.'ir l)re/l('lIoo might have been evell antiripote<l. 
Th(l importanco of embryologirol eharnct<'t8 and of 
rudimentary organs ill cillSSification is intelligible, on 
lllf' view that an IlrTflngemcnt ill only IJO far natural M 
it is gc-uealogical. 

FinnLly, tho iIOvernl classes of fneta wluch have been 
oonsid('red in this chapter, 8C{>1ll to me to I)rocillim 
80 plainly, tbat tlu,' inumernLie l!pN'icB, ~n('rn, ann 
fumiii('S of organi(' J.w.ing£'. with which this world i~ 

()COpIed, hSl'a 811 dC8('cnded, each Ifit!un ita own class 
or group. from eommon parents, and 118,'e all been 
modified in the <'OI.1f'l!C of descent, that 1 should without 
lwsitation adopt thi8 "iew, e"en if it were unsupported 
by othcrfact.9 ornrgumcllts. 
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CHAPTER XIV, 

R~"I'!TUL.o.T10l''''YDC<lIlCLU8JOS, 

UoeapitulRtion o{tbe difflCuitiea on the thooryo{Nntura.i Sclootion 
-Roeal~tul&tiooo{thc generailllldlpt'Cinicircunutanoe. iuiu. 
favOIIl'-CIlUIICI of I.h.e II:cncra.i bcliefin the Immutahilityof 
IIN.'ciea-Uow fa.r the theory of naturlli .election may he 
extended-Effects of iu. idol'tioo on the 'tndy of Katun.i 
hillQry-Cooelndiogremarka, 

As this whole ,'olume is one long Argument, it may be 
coO"enient to tho reader to ha"o tho leading fact!! and 
inferences briellyrecaJlitulated. 

That many aud 8('rious obj<!cliolUl lIIay be mhalicOO 
against tho tbeory of descent with modification through 
natuml selection, I do not deny. J have endetwoured 
to gil'e to them tlleir full foroo. Nothing nt first can 
appoor more difficult to beliovo than lhnt tllo more 
colllplex organs and ilUltincU should ]uwo been per
fected, not by means /iUperior to, tllough alull0g0ns 
with, human reason, but by the accumulation of innumer
ablo slight nuiations. each good for the indj"idl1lll pos
IK'IIiIOr. KO\'erthelCl''', this difliculty, though AJIllCaring 
to our imngination insllperobly groot, cannot 00 con
sidered real if we admit tho following propositions, 
Ilamoly,-thnt gradations ill thn perf ... 'Ctioll of IIny organ 
or in:;tinet wliicli we may ooIlllitier, eitlier do lIowexist 
or could lla"e cxi~-ted, eacli good of its kind,-tltat all 
orgnns and iustillcts are, in m'er 80 ~]jA:ltt I\. degree, 
mrillble,-and, lastly. that there ill a stmAAio for exist
ence lcncliug to the presor>ation of eal'h profitable 
dr\·illtiOIl of stmcture or instill"t. 'J'he tmth of tJlC8e 
propositiolls cannot, I think, be disputed. 
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It is, no doubt, extremely difficult e\'en to conjoeture 
by what gradations lnUlIY structures have been per
fected, more espceially amongst broken and failing 
groups of organic k ings; but we see 80 many strange 
gradations in nature, that we ought to be extremely 
cautious in saying tllut ully organ or instinct, or any 
whole being, could not have arriwl(l at its prescut 
state by many grnduated steps. There are, it must 
00 admitted, cases of SI)Ccial difficulty on the thoory of 
natural selection; and ono of the Ulost curious of these 
is the existence of two or three defined c&.Stcs of workers 
or sterile females in the same community of allts; bllt 
I have attempted to show how this dimenlty can be 
mustered. 

With respect to tho almost UJliYcrsui sterility of 
species when first crossed, which (onus so remarkable 
a COlltrnst with tlle almost universal fertility of "arietiea 
when crossed, I mu~t refer the reader to the re<:lIpitula
tion of tho facts giveu a.t the end of the eighth chapter, 
which seem to me conclusi\'c1yto sbow that tbis sterility 
is 110 morc Ii SI)(lcia.1 endowment than is the incapacity 
of two trees to be grafted together; but that it is inci
dental Oil oonstitutionai differences ill the reprodudive 
systems of the intererossed species. Wo see the tnJth 
of this oonclusioll in lhe vast difference in the result, 
wilen the same two species ttre crossed reciprocally; 
that is, when one species is first used as the faUlCr and 
then lIS the mother. 

Tho fertility of varieties when intercrosscd and of 
their mongrel offspring canllot be CQllsidered as uni
versal ; nor is their very general fertility surprisillg 
when wo remember that it is not likely that either 
their cOllstitutions or their reproducth'e systems should 
have been profoundly modified. Uoreover, most of the 
varieties which have been experimelltised on have been 
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l,rodu('(.'(1 umler domestication j and as <IOln(>!>f.i('ation 
(1 do not mean mere oonfiucmellt) a)llmrelltiy Icods 10 
eliminate stt'rility, we ought nOt to expect it also 10 
llroduoo sterility. 

The sterility of hybrids is II very dilft!l"Cnt cn.sc front 
thllt of fiNt crosses, for their re)lroduttive orgo.ns are 
moro or 1C!!8 functionally impotC'utj wherell8 in first 
C~ tho organs 011 both sidet! at"(' in a Iwrfect COli

dition. As we continually sec that o~nni~llls of all 
kinds are rendered in some dcgre<' 8teril() from their 
ooll~titutions h.tn'ing beell disturl>cd by sli).;htly dif
f('r('nt alld IIf'W conditions of life, '1'0 nC('(1 1I0t feel 
surprise at hybrids being in somo degree ~terile, for 
their roll~titlltions can hardly fail 10 11.(1\'(' beC'n (Ii~

turLed from being compounded of two (listillet organisa, 
tions. This IJarnl1efum is support('<i by onother parallel, 
but directly oppo!;ite, class of fllCls j namely, that tho 
vigour (lnd fertility of all organic beillb'll lire inereased 
by sligbt changes in their conditions of life, and that 
the otr~pring of slightly modified forms or mrieties oc-
quire from being cl'OI!SOd increased \'igoUT and fertility. 
So thnt, 011 tho one hand, collsiderable ehanges ill til(
collditions of life alld eJ"00:S8e8 bt:lween grrotly modifi('d 
fonus, i(.,.,;cn fertility; and 011 the OIl1l·r haud, l(,~>lt:r 

ehanb'('!l in tho conditions of mo and cro8,.es 1x-twccn 
less modified fOrITls, inerease fertility. 

1'unliug to geographical distribution, tlu~ difficulties 
ell('()uut~rcd on tho thoory of desceut with modi6f'lItion 
are gm\'e enough. .All the indh'iduOols of tho same 
spO<.'ies, lmd all tho species of the !IIUUO g('nus, or even 
high('t group, must h&.\'o d('SC('ndcd from common 
pan!nt.s j I\l\d therefore, in howevcr di~tant and isolated 
pa.rts of tho lI'orld tlley are 1I0W fOllnd, they IUIl>!t in tile 
('OUI'8C of auccessh'e genemlions han"! pt'-'>:i<.:d frem 8f)me 
ono part to tile otllers. We are oftell wholly llnablc 
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even to conjecture how this could have booll effected. 
Yet, 1\8 wo have renson to believe tIlUt Borne species have 
retJ.line<1 the same specific form for very long periods, 
ellonnously long 1\8 measured by years, too much 8tress 
ought not to be laid on the occa8ional \lide diffusiou of 
the same spccies; for during Ycry long periods of timo 
tllOro will always have boon a good chance for wide 
migmtioll by mallY nleans. A broken or interrupted 
mngo nlay often be nccounted for by the extinction of 
the species iu the intermediate regions. It cannot bo 
denied that we are as yet very ignomnt of the full 
c:ttent of tile "arious climatal and grogmphical changes 
which have affected the earth during modern periods; 
and such changes \lill obviously have greatly facilitated 
migmtion. As an e:tample, I have attempted to show 
how potent hl\8 boon the influcnce of the Glacial period 
on tIle distribution both of the Mille and of rellre8enta
tive species throughout tho world. Wo are as yet 
profoundly ignomnt of the' many ecensional means of 
tmusport. With respect to distinct species of the Mme 
geuus inhabiting ,'cry distant and isolated regions, as 
the process of modification has nccesstlrily boon slow, all 
tlle means of migration will havo been poBIlible during a 
very long period; and consequently the difficulty of the 
wide diffUSion of species of the same genus is in some 
degree lessened. 

As on the theory of natumi selection an intenninable 
Humber of intermediate forms must hal'e existed, linking 
together aU the species in each group by gradations flS 

fille 1\8 our prcscnt mrieties, it may be asked, Why do 
we not 800 these linking forms aU around us? "'IIY 
are 1I0t all orgauio beings blended togetller in an inex
tricable chaos? With respect to existing forms, we 
sllOuld remember that we hayo no right to expect (ex
cepting in rare cases) to discoyer directl!J connecting 
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linke between th('m, but only between ('&eh find BOrne 
extinct find supplanted form. Enm on a wide area, 
which lllUl during 8 long period remained continuous, 
and of whieh the climato aud otller oonditiOIl8 of life 
change inscnsibly in going from 0. district occullied by 
oue SI)()Cics into another district occupied by 8 closely 
al1iod 8]lccics, wa have no just right to expect of ton to 
find intermediate varieties in tho inlcrmcdiuto 7.one. 
:For we havo lX!880n to believe that only a few specics 
are undergoing cllauge at any ono ])Criod: and all 
changes nre IIlowly effected. liliwa also showu that the 
intennodiate nuieties which will at flfSt llrobubly exist 
in tho intennediate zones, will be liable to be snp
planted by the allied forms 011 eitller hand; and th(' 
latter, from existing in greater numbers, will g<'n(>mlly 
be modified and improved at a quicker rato than the 
intermooinw Yo.rietiee, wllich ('Xist ill lesscr numbers; 
80 that tho illtennodiate vnricties will, in the long rull, 
be IIlllJplante<1 and exterminated. 

Oil this doctrine of tho Cl:tcrminatiOIl of an iufillituda 
of collnecting links, between the li\-ing and ('lI"tinct in
habitants of tho world, and at each snceessil"a pcriod 
between tho extinct and still older species, why is not 
e\'cry geological formation cbarged witli 81l('h links? 
Wby docs not O\·cry ooUectioJl of f()tll'lil remaius alTurd 
IJlaill e\'idcnoo of tho gradation and mutation of the 
fonns of lifo? ,r e moot ~ith no 81lch evid('n('e, all(ilhis 
is the m06t ob\'ious \lnd forcible of the many ohjections 
whid. may be urged against my thoory. Why, again, 
do whole groupE! of allied specics apprar, thougll ccr
tllinly they oftell falsely appcar, to have OOm(l ill sud, 
denlYOIl the S('\'ernl geological stnges? Why do we not 
flnd great IJilcs of strata beneath tllO Silurian system, 
stor«l with the remains of the progenitors of the Siluri f\n 
groups of fossils? For certainly on Illy tlloory such 
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stmta must IIOmewhere ha,'e been depo.;iU:>tl at these 
anei('nt ano utterly unknown epo<'ha in the world's 
history. 

l ean IInswer these questiou! aud grt\I'e ohjections 
ollly on tho supposition that the f.,'(!()logieal record is far 
mon' imperft'Ct tlUlIi mo;:t geologi~t8 believe. It cannot 
be ol>j{'(!ted that there !Jaa not Uct>1I timo sufficient for 
lilly IIIl101Ult of organic change; for lhe lapso of timo 
haa Ix><>n 110 grellt lUI to be lltterly illllpprecillbio by tho 
Imlllllll intellect. 'fho number of sllCCimcns in aU our 
mllsellms is absolutely lUI nothing eompared with tho 
eountieM ~enemtioll!j of oountlea species which certainly 
hal'e exi~ted, We showd not be able to recognise a 
SllCCi('8 lUI tllO parent of auy olle or mOro llJlCCies if we 
were to examine them ever 110 clO8Cly, mLless we like
wilOO I~ many of tJm intennediato links between 
their p4I:It or parent amil)resent 8tates; and tllC8e many 
links III.' couM hardly over expect to disoovcr, owing to 
the impcrfoclion of the geologicnl rerol'd. Numerous 
('j{i8tin~ doubtful (onus could be named which are pro
bobly mrietics; but who will pretend that in future 
ages 80 mlmy fossil links \lill be disoo\'ered, that lIatu
mli~18 "'ill be able to decide, on lho common \;ew, 
whether or not these doubtful (onn! are \'arieties? All 
10Dg l1li Illost o( tllO links betWl'e1l any two I!llCCies are 
unkno\\n, if any ODe link or intermediate ,'ariety be dis
co\'ert.-,<I, it will siml)ly be d8B!lCd. asanotller and distinct 
8peciC'!, Only (I. small portion of tho world has been 
geologically explored, Only organic beings o( certain 
eln88C:l! can be presen'ed in n fossil condition, at least 
in any great numoor, Widely ronging species vary 
most, and vnrieties arc often at first local,-both causes 
rendering the discovery of intennooiate links less likely, 
l.(1('al varieties will not sprend into otlier aud distant 
region./! until tlley are considerably modified and im-
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prow.><l; and when th~'y do 8])read, if di,;('(weJ"('(\ in a 
geologienl formation, they will appear 1\8 if suddenly 
('rt'utOO there, and will be simply classed II!! now ~pecies. 
U();!t formations hm-o been intennittellt in til('ir 8('

cumulation; and their duration. 1 am inclined to Jx.li('\·c, 
hM been shorter than thf' a\'erage dumlion of .'Ipccifi(' 
forms. Succeesive fonllfltiOIl.s arc BCparated from each 
otlu>r by eDormous blank inteITals of time; for fOl!Bili
fcroml formatioIl.'!, thiek enough to resist future de
gmdl\tioll, ctln be accumulated only wh('rc milch sedi
m('nt ill deposited on the subsiding bed of tile sea. 
During tile alternato periods of elenltion and of mution
ary level tho record "-ill be blank. During the!le latteT 
l)('riod.s there will \Irobably be more variability in the 
{onns of lifo; during p('riods of subi!iden<"i!, more ex
tinction. 

With respect to th(' ab8cn<"e o{ f088ilifcrous formations 
hcllooth the lowest Silurian strota, 1 can only recur to 
tll(' hypothe&is gi\"en in tho nillth chapter. Thnt the 
geological record ill iml)('rfect all will admit i but that 
it ie imperfect to the degree which I require, few will 
be inclined to admit.. If we look to long enough in
t('r'als of time, geology plainly declart'S that aU I,peci('@ 
have (,hangro; and tlley 1111.\'0 changed in lilA manner 
wili('h my tfu;ory requil'C"l, for they run'e clumgedillowly 
ami in n gradlilltOO mnllner. \\'e clearly see this in 
tho f0@8il remains from oousccuti\'O fonnntions invariably 
being milch more closely relnted to eaeh otlier, than are 
tho foesils from formations distant from OO/·h other in 
tilne. 

Su('b is the sum of the several cwef objoctiollll ami 
difficultiClf which lIlay jillitly be urged agaiallt my theory; 
and 1 ha.c now briefly recapitulated the allswcn lind 
cxplnnntions whicll call be giYcn to them. I have felt 
thoae ditliculties fllr too hca\'ily durillg IIInllY years to 
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doubt their weight.. Hut it deserves Clipeciru. notice 
that tho mol'O important objectimll relate to questions 
011 which we arc confcs.;cdly ignorant; nor do we know 
how ibFIlorallt wo are. W 0 do not know a\l tho possible 
trauaitiouru gradations Letween the simp[Cllt and tho 
mOl:<t l)erfect organll; it cannot be )lretcndod that we 
know all tho .aricd means of Distribution during the 
IOllg lapse of years, or that we know how impcrfC<'t the 
Geological Record iI. Grave lUI 1110i0 IMwcml diflicultiea 
arc, ill my jmlgmcllt they do not on'rthrow tho theory 
of descent from a fow created forma with 8Ubeequcnt 
modification. 

Now \(·t ua tum to the other side of tho argument. 
't;odcr dOllloo..icatkm we IlOO much vflriability. Tbis 
8eelll8 to be maiuly due to the reproducti\·o system 
being CullllClltiy s~ptible to clllmb<e8 in the conditions 
oflife; so tlult this systenl, when not rendered impotent, 
fails to reproduco offspring exactly like the parent-form. 
Variability ill governed by lll(LIl.y complex lawlI,-by 
correlation of ~wth, hy use and disll.,;(', alld by the 
direct actiou of tho l)hysicru C1)nditiOIl$ of life. There ill 
much difficulty in ascertaining bow milch modification 
our domestic )lrodllctiollS ha,·e undergono; hut we may 
safely infer that the amount htu! been large, and that 
modifications Cl\ll be inherited for long periods. As 
loug!1S the conditionl of life remain tllo salllO, we lJave 
reason to believo that a lll()(lificalion, which htu! already 
been inherited for many generatiolUl, may continue 
to be inherited for an almost iJ1Hnite number of 
genemtiolls. Ou the other hand we ha,·o e\idcnoo 
that yariability, when it h.ag Ollce como into play, 
does 1I0t wholly CCfl80 j for 1I0W "arieties are still 00Cfl

BiollUlly produced hy our most anciently domesticated 
pr()(\uctioIll!. 
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:lUan docs not actually produC'O mriaLility; he only 
unintentionaUy exposes organic beings to now ronditions 
of lifo. and then nature acta on tl10 organisation, and 
etluiiCfl ,·ariability. But man can and docs lSei('('f. tho 
variations given to him by nature. and thus (lccumuiate 
th(lm ill any dc;;ireJ manner. H e thlls adapts animals 
and 1)lan!.!! for his own benefit or pleasuro. J Ie lIlay do 
this IIlNhodically, or he may do it uilronijeiou~ly by pre. 
serving the indi,"iJunls most useful to him nt the time, 
without any thought of altering til(l br<'Cd. It is cer
tain that he can largcly influcnco tbe charfl('tcr of a 
bret'd by sele<:ting, in each sucoessiwl generation, illdi" 
,-idual dilTcrencCII 80 slight WI to be quite ina)lpr('("iable 
by an uneducated eye. This procC811 (If ISelcction w 
IJeen tho great agency in tho production of tlle most 
distinct and UllCful domestic Lrc<'ds. 'J'bat many or the 
Lreeds J)rodue«l. by man havo to a large utent the clul
meter of natural fipecies. is sllown Ly tJI(l inextricnble 
douLts whether "ery mallY of them Ilro l'arieticB or 
aboriginal species. 

There is 110 obvious reason wIly the principles which 
hayo nctC(i 80 efficiclltly ulldcr domC!!l:icatiQIl should not 
lIa,·o acted under nature. In tho prescn'ation offavourcd 
iodi"idonk ami I'!U.'e8, during the oolbtautly-recurrcnt 
Struggle for Existence. we sec the m06~ pow('rfuJ find 
e'f£>r-aclillg moons of selection. Tho struggle for crist" 
enco inovitubly follo1llJ from the high geometrical mtio 
of illcrcnso which is common to all organic beings. 
This high rate of increase is prow.'d by caleulnliOll,-by 
the rapid illcrenso of many animals and plants during a 
SUCC(lssion of pocnliar seasons, or when naturalised. in 
a ncw COlllltry. More imlil-iduals are born limn call 
possibly SUrYl,·c. A grain in tho balance will determine 
which illdi,-idual shall li,-c and which shall die,-which 
nriety or lipecies shall increase in number, and which 
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shall decrease. or finnlly become exline-to As the iudi· 
,-itiunlti of the 8Il.me ~peck'l! ('Orne in aUl'('flpeclfl into tho 
ci08Mlt competition with ellCh other, tho stfuggle will 
gencr'llly be most IICvere between them; it will be almost 
('qunllY8('I'cl"(' Jx.tween the I'arietiel! oftlle snllle species, 
ami next in 8Cverity hetwCt!n the 81)('('ics of the same 
gcn.1S. But tbe strugA'lc will often loa '-CfY scI'ere be
tween beings Illest remote in the sealo uf nature, The 
slightc~t advantngo in one being, at ally age or during 
nny II('lI8On, ol'er tllOllO with which it COIU(,B into compe
tition,or better adaptation in howel'er slight a de-groo to 
the s,uTonuding I)hy~icnl conditions, will tun. tbe balance. 

With anima~ hal'ing Beparated II('X(':8 there will in 
m()ljt cases be a stru~le between the malCII for po8IICIIl!ion 
of the female!!. 'fhe most 'igorous individuals, or tllOllO 
"h.ich I.aye most 8u~fuJly struggled with their condi· 
tionll of life, will generally leavo most llrogeny. But 
8UC<'C$! will often depend 011 having special weapons or 
menn~ of defence, or on the eharlllll of tllo males j and 
the sli~htest ad\'lltlta{..'<l will lead to "ietor),. 

AlJ geology plninly proelnilllll that eal'h land lias 
undergone great IJhpiil"n1 ehange;J. we might lun-e ('lI;

)X'Ctcd that organic beings would han) vllrii:d under 
nature, in tile Mml' way as they generally hal'e varied 
uuder the challged condilious of domestication. And 
if there be allY ,'ariauility under nature, it would be au 
unacconntable fact if nnturnl II('lectiou Ilad not come 
into play. It hIlS often beeu asserted, but the IlSBCrtion 
is quito incallilulo of proof, that tile amount of I'ariation 
uuder nature i.!ll a strictly limited quantity. ~.rIUl, 
though acting 011 cJ.:ternaJ characters aione and ofi(:ll 
ea))rieiou.;;ly, can produce within Il short period Il great 
result by nilding Ull mere individual differences in his 
domestic productious j ami eyery ono Ildlllilfl that thero 
are at lelll>1. inwI'idual differences in species under 
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nnture, ]lut, beside!! such difrerenC('ll, all naturalists 
lun'e admitted the existence of variE:liCfl, whj.·h they 
tllink sufllciently distinct to be worthy or r()('()rd in sys
tcmatic works. No one can draw any clear distim'tion 
betw('('n illdh-idual differenC€fl and alight varieties; or 
between more pillinly marked varietie& lind ~ub-epecies, 
and speciCfl, ].at it be observed how naturalists differ 
in tho rank which they ossign to tho mllny roprcscntntive 
forms in Europe lind North Amcri('a. 

]{ then we hll.\'O under nnture YIIriAbility and a power
ful agent always ready to oct and scl('('t, why f!hould we 
doubt that mriations in any way U:Jeflll to bI.'illWO> under 
their exrcssh'eiy oomplex relatiollB of life, would be pre
sen'ed, accumulated, and inherited? 'Vhr, if man can 
by ptllience select variatiollB most IIJ;eful to himself, 
should lIature fnil ill selecting variations useful, under 
changing conrlitions of life, to llcr liling products? 
Wllnt limit can be put to tlus power, RCting during long 
ag<'s lind rigidly scrutinising tho wholo ("QllStitution, 
IItructure, lIud habits of each creoluro,-fMouring tho 
good and rejecting tho bad? I can ~ no limit to this 
power, ill slowly and bCflutiflllly ooa)ltillg' each form 
to tho most oolull)ex relations of life, The t1ux)ry of 
nat urn! selection, eyen if we looked no further than this, 
seems to me to be in itself !lrobftble, I Ila\'e ait('ady 
recalJitnlnted, as fairly as I C(mld, the OI)I)OI;C(! difficnltil'fl 
and objections: now let u~ turn to the sllOCinl filets and 
arguments in f,,"our of the theory, 

On the view that species are only strongly marked 
and permanent varieties, and that ('aeil speciCIJ first 
existed U8 n ,'ariety, we can sec why it is that lIO line 
or demareation call be drawn betwO('n species, eOJll
monly supposed to hare been produced loy Il]JeCiai nets 
of creo.lion, and mrieties wbieh are ackllowledbred to 
M,'e been llroducOO by .secondary lawlI, On this same 
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view we can uudenrtand how it is that in each region 
whero Dlany IIpecies of a genus ha,·o bc<ln produced, 
alld whero thoy now HOuri:JI, these same spedes should 
Pre8<'ut many varieties; for whero tile manufactory of 
species has been octil'"C, we mightel:pect, as a general 
rule, to fiud it still ill action; and this is the ease if 
"nril'ties IJe illcipicutspooies. iUoN.'Over, the spc<' ies of 
tho larger genern, which afford the greater numoor of 
varieties or iucillient spooios, retain to II. certain degree 
the cllameter of varieties; for they differ from each 
olller by n leea amount of difference thall do the species 
of smaller genera. 'l'he clOi!cly allied i]JC('ies also of the 
la~r genera apparently ha,·o reslTicW ronges, and in 
their alI:lnities they are clustered in little groups round 
other SIlC!Cies-in which respecta tlley f'C8Cmble varieties. 
Th(!!;O tlro stronge relations on the view of each s]JC('ies 
ha'"ing been independently ereflt&l, Lut are intelligible 
if all species first existed as "arieties. 

As each specics tends by its goomdrical ratio of 
reproduction to increase inordinntely in numoor j find 
as the modified dcsccndanta of each ~pecies will be 
cunUled to iucrease by so much tllO more ns they 
berolile diversified ill habits and IItnll'tUT(', 80 as to be 
ellabled to seizo on lll!l.ny and widely different places 
in tJle economy of nature, there will Lo a constant 
tendwcy in 1ltltural selootion to pTCilCn-e tho most 
divergent offspring of any one species. Hence during a 
long-continlled COllrse of modification, the slight difJ'er
ellCC8, chllracteristic of ,-arietics of the salDe species, 
feud to be augmented into the greater difierences cha
riwtcristic of species of the 8IlIDO gellIlS_ New and im_ 
llro,-oo varieties will iuc,-itably supplant and ('%terminate 
the oldcr, lC811 improved and intcrmodinte ,-nrietie9 j Ilud 
thul SJlOCiC8 are rendered to " largo extent defined and 
dktinct objects. Dominant species belonging to Ihe 
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larger groul18 tend to gi.e birtb to now and dominant 
fomu j 80 that each large group tends to oc"COIDe still 
larger, and at the I18me time more dh'crgent iu character. 
But as all groupe cannot tllU.~ succeOO in ille~Ming in 
sizo, fur the world would not hold them, tho more domi
lIalit gn>ul18 beat the less dOllliunnt. TJ.ill tendency 
in tho large b'TOUPS to go on increasing in size and 
divrrging in characwr, together with tho almost in
\l\-itable oontillgeuey of much extinction, &plainB tho 
arranb"Cment of all tho fOrIllil of life, in grouJ'lfl sub
ordiuato to grouP!!, all within a few greet dlUlllell, whieh 
11'0 1l0W see everywhere around us, and whidl has pre
,'ailed throughout all time. This grand fact of the 
grouping of all organic beings seems to me utterly 
incx(llicabll' on the theory of creation. 

As Ilatural selection acts 80Iely by acrnmulating 
slight) SUCOCII.'IiH', fal'oumble mriation8, it can llroduce 
no groat or suddcn modification j it can act only by 
"cry short and slow steps, Henoo tho canon of" Natura 
non facit 83ltum," which ol'cry f~sh addition W Ollr 

luIOIl']t'dgo tends to make truer, is 011 this theory simlJ]Y 
intelligible, We can plainly sec IIhy nature is prodigal 
in mriety, though nigganl ill inno"ation, But why this 
sholild 00 a law of nature if each speeiee hll.8 been ill
dept:'Udcntly Crt'8ted, 110 man can CJ:I)laill, 

MallY other facts are, tI8 it seems to me, explicable 
on this theory, ITow strange it is that a bini, under 
tho form of woodpecker, should ha\'o ken creawd to 

proy 011 inaocts 011 tho ground; that upland geese, 
which nc\'er or rarely swim, should havo beell created 
willi webbed foot; tllat a thrush should Imve been 
created to dil-o and feed 011 sub-aquatic inseds; and 
that a petrel should htwe been created with habits and 
structure fitting it for tho lifo of au auk or gN!oo I and 
110 011 in eudleu other cases. But au the ,-iew of each 

___ -<l. IheCom,pjet ort.ofCh-Je~OarwInOniine 
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IIpecif" constautly trying to incn'88C in number, with 
natllmll!Clectioll always ready to adapt tilo slowly vary
ing d('~ndanls of each to an)' uuOC('upied or iIl-QCCu
pied plat.'C in nature, these fac~ ('elUlO to 00 stmnge, or 
lX'rhaps might e,'en ha,-e bccu anti('ipnted. 

As natuml sdoction acts by competition, it adapts 
tho inillluitnnts or each country only ill r<:'iatioll to the 
degree or perfection of their tl.8SO('iateA; 80 that we 
need feel no surprise at the illhnbitnnta of ally ono 
COUIl!ry, although on tho ordinary ,-jell' supposed to have 
been specially created alld adapted for that country, 
being beaten amI slIllplanted by the natumlised produc
tions from another laud. Xor ought we to IllllJ"l'cI if 
1111 the contrimllce8 in nature be not, All far 88 we can 
judge, abilolutely perfect; and if 80me of them be ab
llorrent to Ollr ideAII of fituCilll, We need 1I0t man-el at 
the sting of tilo bee causing the bee's owu death; at 
droue!I being produced in SUell voat nurnbcre for one 
single act., with tIle great majority slllllghtered by their 
sterile si"tere; at the IlStollisiling: woato of pollon by our 
fir-trees; lit tIle instiuctil'e hatred of the queen bee for 
her own fertile daughtere; at idlllelllllonidro feeding 
within tho lil'e bodies of cnterpillars; and at other such 
CfISCII, 'J'he wonder indeed i.", on the thoory of natural 
acle<-lion, that more cases of the l\"aut of absolute per
fection ha,"e not been obscn·OO. 

The complex and little known laws govenling vMia
tion IU'C the Mme,88 far All we call flOC, with the la\\"9 
which ha,"o govemoo tho prodUCtiOIi oflKM'alled BI)CoCific 
forms. In both cases physical conditions &Celli to have 
produC('(1 but little dire<:t eff('Ct j yet when varicties 
cnter nny l.one, they ocC&lioually ussunlO soUle of tho 
cliamctcre of the species proper to thnt 1.one. In both 
varieties and species, use alld disuse seem to have pro
duced sollie effect; for it is difllcuh to resist this cou-
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ciullion ..... hen we look, for instance, at the logger-headed 
duck, which hM wings incapaLie of flight, in nearly 
tho samo (.'Omlitiou as in the domestic du('k; or when 
wo look at the burrowing tlleutnell, which ill0C<'D8ionally 
blind, and then ot certain mole~, whieh are habitually 
blind and li/wO their eyes covered with skin; or when 
we look lit tho blind animals inhabiting tho dark cares 
or Amoricn and Europe. In both Yo.ricti('s and species 
oorrc],.tion or growth eecms to have played a most im-
1)()rt.lUI~ part, f!() that whon olle I)(ITt hM lx'Cll modified 
other P/U-ca are necessarily modified. In both ,'arieties 
and ~pecies r6\-ersiolls to 10ng-IOlit characters occur. 
How illc.xplicable on the theory of ert'ation iii the occa
sional appearance of ~tripcs on the shoulder and legs 
or the severnl species of the horsc-gcnllil all(1 ill their 
hybrids ! 110 ..... simply is this fact I'xplained if we 
belie\'o that these species hin-O dC8Cemk-d from a striped 
pTOf:,'Cnitor, inlhcsamc malllleraa tiJesc"craldomestic 
breeds of pigoon luwc descended froUl tilO bluo and 
barred rock-pigeon! 

On the ordinary viow or each species having been 
indcpcmlcntly created, why should the specific charac
ters, or tlu)80 by which the species of the sarno A'ellllS 
dilT,'r from each other, be more ,'ariabto than tile f:,'Cncrie 
eharncters ill \\hich they all agree? Why, for instan('e, 
should the colour of a Rower be mOn) likely to mry in 
all r one ijl~il1l of a genus, if tbe other 8JX'<'ic~, supposed 
to han" been created independently, have dillen.'lItiy co
lourM flowcrs, th/ln if all the ;;pccies of tho genus hale the 
salllO coloured flowers? If speciC>! are only well-marked 
vll.rieti('I!, of which the dlameters have bt.'COIll(l ill 1\ high 
degreo permanent, we can understand tMs f(l('t; for 
tbey luwe nlready varied sinoo they branched off from a 
OOlllluon JlTOf:,'Cui tor in ~rtaill characters, by whidl they 
have como to bo specifically di~tinct from cnch other; 
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and therefore theM same characters would be more 
likely still to be mriable than the generic eharacters 
which have becn inherited without clmngc for all enor
mous period. It is ill{'xplieable on the thcory of crea
tion why a port developed in a "ery unwmal IDaliner in 
anyone species of a gl'lllIS, alld therefore, as we may 
naturally infer, of great imllOrtance to the spedeR, sholll(l 
be emiocntly liable to variation; hut, on my view, this 
part has undergone, sinoo the sevcral species hrandu"!<l 
oft· from a cowmon progenitor, au ullul:l\lal amount of 
vfiriahility and modifieo.tioll, find therefore we migllt 
expect this part generally to be still variable_ But a 
part IIUly be del-eloped in the most 1IIl\lSUl!.l manner, 
like the wing of a bat, and yet not be more variable 
than any other structure, if the part be common to 
IIUlur subordinate forms, til/It is, if it hIlS been inherited 
for a ,-cry long period; for in this CUilO it will have been 
rendered constant by long-continued naturIll selcdion. 

Glancing ut instincls, lIlan-ellona fill some are, they 
olTer no greater difliculty than does rorporeal structure 
on the theory of tho naturIlI selection of 8UCC(!6lji\'O, slight, 
but profitable modificatioll8.. We can tlm8 understand 
why natnre mo'-CfI by graduated step!! in endowing 
different animals of the same clllSS wilh th('ir sevcrnl 
in8tincts. I have attcffillted to show how milch light tho 
principle of gradation throws ou the admimble ardli
tootuml powers of the hil'c-bcc_ Habit 1\0 doubt SOllie

times comes into piny in modifying instincts; but it 
certainly is not indisjX'nsable, fill lI"e see, in the ease of 
nentcr insects, which leave 110 progeny to iuherit the 
clToots of long-oontinned habit. On the view of all tho 
species of the Mille genU8 ha.,·ing descended from a 
common pnrent, and ha"illg inherited much ill common, 
we can uuderstand how it is that allied species, wllCn 
placed under coUiliderllbly different conditioUil of life, 
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yet ,boul(l follow nearly the snmo instincts; why the 
thnl.h of oollth America, for iuatance. iiuOfl her uest 
witlL mud like our British species. 011 the ,"iew of 
instincts luwing been slowly acquired through naturni 
selection we need 1I0t marw~l at some instincts being 
apparently not perfect and liable to mistakes. nlld at 
muny i!lJ;tillcts cau~ing other auimll.i8 to 8uffer. 

n species be only well-marked and l>ennanent \-arie
ties, we cnn at onoo see why their cro8lM:'d off~pring 
should follow the same complex law! in their d<'gree8 
and kinds of resemblance to their po.rents.-in being ab
!IOrbed into l!ftCh other bysuccessi'\'"ectol!l:lefl, and in other 
such points.-a8 do the erOl!8ed offspring or aelmo\\-
ledged varieties. On the other hand, tli{'f!C would be 
strongc facts if speciOfl lun-o been indep<'lldently created, 
and vnrictics have been produced by seoouciary laws. 

If we admit thnt the geological record is imperfect 
in nn extremo degree, then such rMIs 118 tho record 
gires. support tho thoory of descent with Inooification. 
Now SPOCiOfl havo COme on tho stage slowly find at 
8UC(X\!l8j\"0 intcn'sIJII; aDd the amount or change, after 
equnl int('rmls of time, is widely different in different 
groups. 'l'he extinction of spwies and of wil()le groups 
of spec'ies. which has played 80 conspicllous a port in the 
history or the organic world, aJm06t inovitobly follow", 
on tho l)rinciple of natural selwtion; for old fonus \I ill 
be slIPI)lanted by ncw and improved foml/!. Neither 
single species nor groups of species reapl>ear wlu:on the 
chain of ordinary gellerntion has OIlCO \x>cn broken. 
The gradual diffusion of dominant fonll8, Ilith tho slow 
modification of their deS(l('ndallts, CIlIll>C8 tho fonus of 
life, after long inten'llls of time. to nppror as if they 
had. chnllgc<l aimuitanooll3ly througllOllt tho world. The 
fact of lhe f()88il remnins of CtlCh ronnotioll being ill 
!IOmo degree intermediate in charaetcr between the 
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fossils in tIle formations abO\·e and below, is simply 
esplained by their int{'nncJ.iato poIlition in the chain of 
d{'lleent. Th(l grand fact that all extinct organic beings 
belong to tho SIlme system with recent beings, falling 
either into the same or into intermediate groups, follows 
from the Jiving and tlic extinct being the offspring 
of common parents. As the grouJliI whidl Ila'·c dc
scended from all ancicnt progenitor have generally 
di,·crgc<I in character, the progenitor with its early de
scendants will orum be intermediatc in diameter in 
comlJarison with its later descendants; and lillie we can 
see why the more ancient a fossil is, the oftcller it stands 
in somo (legroe inrennediale between existing and allied 
groups. Receut forms arc generally looked at as being, 
in some "agne scnse, higher thall ancient and extinct 
forms; and they are in so far higher as tlle later and 
more improy('{i forms llave conquered the older and leS!! 
imllron:d organic beiugs in tlu~ struggle for life, Lastly, 
tho law of the long cndurllllce of allied fonns on tIle 
same colltinent,-of marsu]linls in Allstralia, of e<l{'ntata 
in America, and other Buch caSC8,-i8 intelligible, for 
wiiJlin a cOllflllOO couutry, the recent and the extinct 
will naturally be allied by d{'sc('nt. 

] .ooking to geogTllphical distribution, if we admit tlmt 
th{'rc lu:lS been during tho long course of uges much 
migmtion from one part of tho world to another, owing 
to former climatal aud geogmphiclll change8 and to 
the many occasional and nnknown means of dispersal, 
thell we can understand, on the theory of descent with 
mooification, most of the great leading fnets ill Distribn
tioll. We can see WIly there should be so striking a 
parolldism in the distributiOIl of organic beings through. 
out spaec, and in their geological 8u{"ces.sion tllrollghout 
time; for in both cascs the beings ha\'e been oollllccte<I 
by the bond of ordina.ry generotioll, and tJle means of 
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modification hR\'e been the same, We IJ('(' tllO fuJI 
mealuug of tile wondcrful fact, ",hich must llaw- struck 
every tl'fl\'eUer, namely, tbat on the same continent, 
nnder til(' most diverse conditions, under beat and cold, 
on mountain and lowland, on deserts and mRrshcs, Dlost 
of lho inhabitants withiu each great cla8/! Rro plainly 
relatOO; for they will generally be dc~ndants of the 
sarno Ilrogcnito1'8 and eacly C()lonists. On this same 
Ilrinciple of former migmtion, combined in most calJ{'s 
with modification, we can understand, by the aid of the 
Glacial period, the identity of some few plants, and tile 
close alliaucc of maul' others, on tho most distant moun
tains, under tJle most different climate! ; Rud likcwise 
tJIO close allillnce of some of tile inhabitflnle of tho lJ{'a 
ill tho northcm and sonthern tempemte zones, though 
septlrntcd by the wholo intertropical OC('lIn, Althongh 
two areas may present the same physical conditions of 
Jif(', we II('('(! feel no surprise at tlleiT inhabiulllts being 
widely different, if they have becn for a long period 
OOIll I)letely II('pamtw from each otllcr; for lUI the rela
tion of orgalUaD1 to organism is the most important of 
all relalions, IIml as the two areas will llUl'C T('C(' i" w 
oolonilila from somo third SOUllX' or from clI('h otit('r, at 
l'acioUll lK'rioda and ill differYllt ProllOrtions, thc course 
of modifil'ation in the two areas will incyitably be 
difft'rCIlt. 

Oil this l-it'w of migration, with 8ub.;cqllcnt mooifil'a_ 
lion, \\'0 ean !!CO why oceanic islands should be inhabitro 
by few SpCdt'M, but of tlic!<f', tllat many should b<
peculiar, We ('1\11 clcarly see why tholl(' animllis wldeh 
CRllnotCl'OlI8wiut' 8Jll1C('S of oct'an, as frogs andtl'rrcstriai 
mallllllBlf<, should not inhabit QC('anic i~Jllnus; Bud why, 
on tIle oth(' r hand, nt'\\' and p<'<'uliar ~fll'c il's of batR, 
which ctln tra\'cl'8(' the ocean, should IlO oftell be funnd 
on islands fur distant from any C()ntinent. Such facts 
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as the llre!lenoo of peculiar speciC8 of bata, Rnd the 81>-
8Cnoo of all other mammals, on oceanio illlands, aM 
utterly inexplioablo on the theory of independent acts 
ofcr€ntiou. 

The e.!.btence of closely allied or rt'1)r~lllath'e spe
cies in ally two IU"CM, implies. on tho theory of descent 
,,-jlh modification. that the !!ame parente formerly in
habited both a1'Cas; and we abuo.ot inmriably find 
thllt wherel'cr many closely allied speciCII inhabit two 
areas, SOIllO identical species common to both still c;1:iJrt. 
Wherever many closely IIlIied yet distinct 8J:H.!Cies occur, 
UlallY doubtful formll and varieties of tho Wille species 
likewise occur. It ill a rule of high gcnernlity that the 
inhabitant.'! of each area fIl'6 related to the inhabitants 
of the nearest sourco whence immigrants might bm'o 
been derived. We see this in nearly flU tl10 plants and 
animalllofthe Galapagoearehipelago,of J uanFcl'1lJlndcz, 
and of tho ol!u:>r American islands ooing related in the 
most striking manll(!r to the plants and nnimnls of tllO 
Jleighbouring Amcrican mainlanr\; nnd those of tile 
Cape de Yrrde iU'Chiprla".,"O and olher African is.lands to 
tht' ,\frican mrunJwul. 1t mnst be admitted that these 
fads recei\"e no explnnation on tile theory of creation, 

The fad, as we IIII.\-e seen, that all pn .. t amI present 
orgnnic ooings constitute one grand naturnlsystem, with 
group suboniinato to group, and with utinct p,TOups 
often fulling in bt>tween re<!cnt groups, i8 intelligible 
Oil the thoory of natural selection with its contingcnciea 
of extinction and divergenoo of character. On these 
same principles we see how it if!., tllllt the mnhlal 
affinities of tho apecif'8 and genera within each e!.ass 
are IJ() complex nnd circuitoJllO. Wo B4Xl why certain 
charnctel"B aro far more lJef\'iceablo thnn others for 
c1nssification ;_wlly adapti\'e cJlnrncti'l'!!, though of 
paramount importance to the being, are of lUl.rdly allY 
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importanco in classification; why eharacten derived 
from rudimentary partB, tJlOngh of no IICrvice to tIle 
being, are often of high clnssitientory m luo; nnd why 
embryological characters are tho most ,'alliable of all, 
The rcal afiinitiee of 1111 organic beings are d llo to in
heritance or community of descent. 'fhe lIatllnll system 
is a gencalogical urrangement, in whieh we have to 
discover tile linC8 of descent by tlle most perma
nent characters, howc,'er slight their vital imporlanoo 
may be, 

The framework of bones being the sarno in tIle baud 
of a man, willg of a oot, fin of tbe IlOrpoisc, ami leg of 
the hOnIC,-the same number of vertebrro forming the 
ueck of the gimffe and of tile elephant,-G.nd hlllU
memble other such facts, at ouce explain them9t'h'CS on 
the thoory of desccnt with slow and slight suC«lSSil"e 
modifications. The similar ity of pnttcnl in the wing and 
lC'g of a bat, though used for such different purpo8e,-in 
tllO j!lWS and legs of 0. emb,-in the petals, stomellA, and 
pistils of a flower, is likewise intelligiblo on the " i('w of 
tho gnuluill modiflenlion of pam or organs, which were 
alike in the ('arly progenitor of (>8('11 clllSS. On Ihe prin
ciple of succes:;i'-e yariatiolll! not alwaY8 8upcn-ening 
at all ftl.rly age, aud Ixoing inherited at a com'><pollding 
not early period of life, we enn clearly 8CO why the em
hryos of mammals, bi rd~, reptiles, and 6sh<'8 should be 80 
closely alikc, aud shoulel be 80 uill iko th1'1 adult forms. 
We may ccru;c lUaM"elling at the embryo of an air
breathing llulmmal or bird luning bmnthia l slits and 
artericB running in loops, liko thoee in II. fi~h which has 
to brcotho the air di&;olved iu Imler, by the aiel of well
don!lopcd bmllehiro, 

Disll80, aided 80111et imcs by natuml IICledioll , will 
often klld to reduce all organ, wlltn it li ll8 become 
u:;eICSi by changed habits or under challged collditioll8 
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of life j and we can cleftrly understand on this view the 
meaning of rudimentary organs. But disuse !llld selec
tion will generally act on each creature, when it has 
oomo to maturity and has to play its full pliTt in tli.e 
struggle for existence, and will thus have little power 
of acting 011 an organ during early lifo; jlcnce the organ 
will not be much reduced or rendered rudimentary at 
tlus early age. ~'he calf, for instance, has inIl{)rited 
tooth, which u(wor cut through tll(J gums of the upper 
jaw, from an early progenitor having well-developed 
teeth; and we may believe, that tIle teeth in the 
mature animal were reduced, during sllccessive genera
tions, by disuse or by the tougue and palate having been 
better fitted by natural selection to browse without Oleic 
aid; whereas in the clllf, the teeth ha\'o been left Ull
touched by selection or disuse, and on tllo principle of 
inheritance at corresponding ages have been inherited 
from a remote period to the present day. On the view 
of each organic being and each separato organ having 
been spocinlly created, IIOw utterly inexplicable it is tllat 
parts, like tho teeth in the embryonic calf or liko tho 
shri"elled wings uu(ler the soldered wing-oovel"l! of some 
beetles, should thus so frc<lllelltly bear tho plnin stamp 
ofinutility! Natllro lUay be said to hal'o taken pains 
to reveal, by rudimentary organs and by homologous 
structures, her scheme of modificatioll, which it 8Cem~ 
that we wilfully \,illnot understand. 

I hayo now recapitulated the cIlief facts and consider
ations which ]\a\'o thoroughly convinced me that species 
hayo been modified, during a 101lg course of descent, 
by the preservation or the natural selection of many 
sllcccssi,'o slight fll.YQurable "ariations. I cannot be· 
lieve that a false theory wou\(1 explain, as it seems to 
me that tho theory of natural scloctiou does explain, 
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the Ben'rol IAlge dtWeS of facts A1Kwo lpocifioo, ] BOO 

no good l'M8OU why the viewl gil'en in tliis "olume 
~ho1l1d shock the religious feelings of Rny one. A cele
brated 8uthor 811(1 divine hM written to me that" he 
11M gmduaUy leanlt to BOO that it is just tIS noble a 
('o,weption of the Deity to beli('ve that He created a 
fell' original forms capable of 8(!lf-dcI'elolltlwnt into 
other a11(1 needful fonns, lUI to belicl'e that He required 
a fresh act of creation to supply tho ,ooids caused by the 
action of Jl liJ laws." 

\\11)', it may be asked, IIR,-e aJl the mOst eminent 
li,·ing nRturalists nnd geologj~ts rel'cted thill view of 
tIle mutability of species? It cannot be n.;serted that 
organic being! in a state of nature are subject to 
no ,'ariation j it cannot be prol-OO that the amount 
of mrintion in the course of long ag<'8 is a limited 
quantity j nO clear distinction hM been, or cnu be, 
drn .... -n betwoen species I\I\d well·mnrk('(1 m rictiDS. It 
cnnuot be maintained that species wilen jlllc"rc~i 
nre inmriably !!I.erile, and varieties im'arialoly fertile j 
or thnt st~rility is a special clJ{iowmCllt and sign of 
efcation. The belief that sj.ecies were immutnulo IJTO

dnetiotUI Willi AimOl!t nna,-oidnble lUi long fl'! the history 
of the world was thought to be of short duration j Rnd 
lIOW that wo hal"e aequir'L..o IIOme idea of the Inp!'e of 
time, we are too apt to assumc, without proof, that thc 
grologirnl record is 80 pcrfoot that it would have 
affor(\('(1 us plain e,-idcuce of tho nmtatiolL or spoeies, 
if they had undergone ulIltntion. 

Bnt the oilicr cause of our natural unwillingness to 
ndmit that one species has gil-Cll birth to otl]('r and 
distinct spedes, liJ that we are always Jlow ill adUlitting 
all)" great elllmge of which we do !lot sec tho iuterme
diate stcpe, '1'he difllculty ill tile SRllie 1\8 that felt by 
80 IUAny geologists, when Lyell first insisted that IOllg 
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lines of inland clif1'~ had been formed, and great valleys 
excllxated, by the sloll' action of the coo.st-wa\'es. The 
mind cannot possibly gmsl) tho full meaning of the 
term of a hundred million years; it cannot add up 
and pcrcei\'e the fu ll effects of Illany slight \'!niations, 
accumulated during an almost infinite number of go
llomtions. 

Although I am fully con\'inced of the truth of tho 
"iews gi\'on in this voluillo under tho form of 1111 

abstract" 1 by 110 menns exped to com'ince experienced 
naturalists whose minels are stocked with tl. multitude 
of facts all viewed, during a loug course of years, froill 
a point of view directly opposite to mino, It is so easy 
to hide our ignorance under such expressions as the 
"pial' of creation," "unity of design," &c., and to think 
that we give an upJanatioll when we only l'C!ltate a fact . 
Ally one II'h08(l disposition leads him to athleh more 
weight to une:tplained difficulties than to the explana
tion of a certain number of facts will certainly reject 
my tJlOOry. A few llatllmlists, endowed with much 
flexibility of mind, and who have already begnn to 
doubt on the immutability of species, muy be influenced 
by this volume j but I look with confidence to tile futuTe, 
to young and rising lIaturalists, who will be able to 
"iew both sides of the question with impartiality. Who
el'er is led to believe that speeies are mutable will do 
good scr·:ice by conscientiously expressing his convic
tion j for only thus can the load of prejudice by which 
this subject is o\'erwhclmed be removed. 

Bel'cral eminent untnralists lla\'e of late published 
their belief that a multitude of rellllted species in each 
genus are not real speci("'8 j but that other species are 
real, that is, hanl becn independentIy created, TillS 
seems to me a strange conclusion to arrive at. They 
admit that a multitude of forms, which till latcly 
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they themselves thought were 8pecial ereatiOlll, ond 
which ILI'O still thUll looked at by tho majority of natu
ralists, and which oonsequcntly luwo e\·cry external 
c1lRrocteristie festure of truo spedell,-they admit that 
thCilO havo beon produced by variation, but thoy refuse 
to extend tho samo view to other and ,·ery 81 iglltly 
difl'crent forms. Neve rtheless they do not pretend thot 
Uley con define, or e.en conjecture, which ILI'O tbe 
effiited fonns of life, and which aro tl1080 produced by 
secondary law8. They admit '·arialion as a CItra Cl'JUfa 

in one ca.ae, thoy arbitrarily rt'jeet it in another, without 
RSSignillg auy distinction in tho two caae8. 111e day will 
come when tha will be gl,·eu as a curious illulltrnliou of 
tho blindnC88 of preooncei.ed o))inioll_ These authors 
IICCm no more startled at a miraculous act of creat ion 
than at an ordinary birth. nllt do they really believe 
that at iuullllH!mble periods in the earth·& hilltory cer
tain elemental atoll1ll ha'·e been commanded Buddenlv 
to f1a8h into living t issu(!g? Do they l!clicvc tlmt ~t 
each sllPl108Cd o.ct of creation one indi vidual or llIany 
wero produced? 'Vero all tllo infinitely numerous 
kinds of suimals lind plant8 created as eggs or seed, 
or 8/J full b'TOwn? and in tho case of mammals., were 
they erealed IJcaring the falso marks of llouri,;hment 
frolu the mother', womb? Although Illlturalists rery 
properly domand a full explanation of erery diffi(,ulty 
from those who beliel·e in tllo mutability of speck.,., 011 
tlleir own sido thoy ignore tho wholo Bubjpct of the first 
appearance of specics ill what they eomuder rereccnt 
silence. 

It mny be asked how far I c.dend tho dootrin(J of tll(J 
mQ{liilc.ltion of species. Tho question is diflicult 10 
alUlwer, because the more distinct Ihe forms are whi('h 
we may colll!ider, by 80 much tho arguments full away 
in foree. But 8Omo argumentl of Iho greatt"'t weight 
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extend \'"cry far. All the membcl'll of whole classes enn 
be OOlinootoo together by chain! of affinities. Ilnd all 
can 00 clns.;ified 011 the 881ll() 11tinri]1]c, in group!! sub-
ordinnte to groups. Fossil J'('DlIIin& 80metimCfl tend to 
fill up vcry "ide intervals bctW('('1I exi_~tillg orders. 
Organs in II. rudimentary eondition plainly show that an 
e/lrly progenitor had the orgnu in II fnlly dC\'elope<l 
state; and this ill some instnnC('8 IH)('C8SRrily implies an 
enonnous amount of modificntion in the descendants. 
Throughout whole classes '"ariou! structures are fonned 
on the 8/UUO pattern, and at 811 embryonic age the 
81~iCfl dosely resemble ench other. 'fhcrefore I can
not doubt Ihat the theory of descent with modification 
emb~ all the members of the I!IUlHl claBIJ. J believe 
that animals have d~lldc<l (rom at most only fOllr 
or five progenitors, and plauta from an equnlor lesser 
numlx:r, 

AnalOf!Y would lead me one stcl) further, namely, to 
tho wHef that all animals and plants ha\'o (\cscende<1 
from IIOmo OM prototype, Hut analOA')' lIlar be a de. 
('eilful ~uid(', Xe\'crthc1csa all li\'ill~ thiuf.,'S hare much 
ill l'OmJIIon, in their chemiCilI comp(lI'ition, their germinal 
\'esid('!l, their ~Ilulll.l' structure, and their laws of growth 
Ilnd reproduction, We see thi!! e\'ell ill 80 trifling a cir. 
CUffiStftllC61U1 that the I!8me poiilOn often similarly affects 
plallts Ilnd allimals; or thllt the poison secreted by the 
gnU.fly produees monstrous growths 011 the wild rose or 
oak·tree, Therefore I should infer (rom analogy tbat 
IlrobablyaU the organic beings which have e\'er lived 
on this earth have de8CCnde<! from some one Ilrimordiul 
(orm, into which life WIUI fil'!!t breathed by the Creator. 

When the views admnce<l. by mo in this \'olume, 
alld by Mr. Wallace in the LiunC8n J ournnl, or when 
Illlalogous ,'ie\\"8 on the origin of .pecies are gCllcmlly 
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admitted, wo cnn dimly for(,800 that thero will be n COIl 

aidtrohle revolution ill lUlluml hi:;tory. S)~tcmntll;ts 

will be able to 1)ul"8uo theil' lalxlUl'8 as at ))t"(-'llCut; hut 
they will !lot be incessantly huuulcd by tho slmdowy 
doubt whether this or that form be ill essence a species. 
This I feci SlIre, and I spenk nner experiencc. will be 
no slight relief. Tho clldloss displltes whether or 1I0t 
!!OIDO fifty species of British brnmbles are tnlO species 
will cease. Rytltcmatists will hf\I'c only to dcdde (not 
thilt tllis II-ill 00 ensy) whether nlly form be Iounkicntly 
coll..sinut and di~tillct from otilDr forms, to be capable 
of defillition; (lnd if dcfinnble, II hethel' the dificrcnces 
be sufficiently important to deserve n specific IiIlIllC. 

This latter IlOint win become a fur Illorc e8lK'lItinl rou-
8iderntioll than it i3 at prcstmt; (or dilTc,,-""<'e8, how
~wcr sligilt, between nlly two furm!!, if not Mendcd br 
intermediate grauations, are looked at by most natural
ists ,\8 sutlicicnt to raise both forms to the rt)uk of 
s):lOCies. ilcl'{'.afic.r we shall be compelled to ackuow
lodf.,'C that tho only distinction l!<:twccn speeles find 
well-murked ,'arictics is, that tho latter aro known, 
or belie\'oo, to be ooul1eded at the 1)re5eDt day oy in
termediate gradatiolls, whel\'as ~pl.'cics wero formcrly 
tllU~ (·ollneded. HCllce, \Iii.hout rcjeding thc COIl

sideration of the 1)t"('S(.-'ut eJ(i~ten('(' of illtcnn('(linte gra
dations between auy two forms, wo ~hall La led to "eigh 
more carefully anll to "slue higher the actual amount 
of differencc betll(-'CU them. It ill quite po;s:>ihle that 
forms now W'lleMllly ackno,\[od6,"(·d to be merely \"ario
tics may ]1('"rC'lfi"r be thought \I()rlhy of 81>Ceific namc~, 
M \lith the primJ"Ol'lO and ("vl1slip; lind in tlli" (,IISO 
~ielltifil' find {'"()1II11\on Illn gull~"(' II ill com(' inlo nc('urd· 
alice. In sl..tort, we shall iI.wo to treat spccics ill the 
8Clme mauller ill! thOl:lC ulltumli~l~ treat gcncrtI, wllo 
admit that genera llro lll('l'l'ly artificial comoinlltiOIlS 
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made for eonvclliencc. 'fbis may not be n cheering 
pro!:'pc('tj hut we 811811 at least IJe freed from the nlin 
search for the Ulldi,;oo,·CrOO. and \lndil!COycmble eucnce 
of the tenu species. 

The other and moro gencml departments of natural 
history will rise greatly in interest. The tenns used by 
llaturalj~ts of affinity, relatiollship, community of type, 
patcnlity, morphology, oooptiroc}Ulmcters, rudimentary 
and aborted orgaus, &c., will C<lase to be Illetaphorical, 
alld will 111"'6 a plain significatiou. When we no longer 
look atan organic being fUI 3mvago looks at a shill, as at 
IJOlllcthing wllolly beyond hie compreheusion; wIlen we 
regnrd every llrOOuction of nature as one which has had 
" history; Whell we contemplate orer)' complex structure 
and instinct 811 the 8ummiug Il)) of many oontrinmccs, 
each useful to the postte6iiOr, IlclU'iy ill the S8me way as 
when wo look at any great mechaniclIl ilU'cntion 118 tbe 
IillmmillB' IIp of the lllbour, the cl:perienoo, tIle rellson, 
lind e,·cn the blundcl"II of numerous workmen; when we 
thua ,iew each organic being, llOW far more intcrestillg, 
I spcak from experienoo, will the study of nlliurai 
history become! 

A gn'lIIu and almost unt roddCIi ficld of inquiry will 
be opened, on tile causes lind law/! of ""riation, 011 corre
lation of groI\·th, Oil the effcctll of use and disuse, Oil 

the direct action of cxternal conditions, and 80 forth. 
The study of domestic productiollswill rise immensely 
in value. A now variety mi.sed by man will be n more 
important and interesting S\Ibjcct for study than one 
more spccies added to the infinitude of already re
corded I!:pecies. Our classifications will come to be, lUI 

far ruJ they Clln be 80 IllIulc, genealogies; and will then 
t ruly gh'c what mill' be called tho Illan of creation. 
The rules Cor cll\SSifying will no doubt become simpler 
when we ba,'e a definite object in "jew. "'e po8SC98 no 
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1)C(ligr0<'8 or armorial bearings j and we have to dis
COI"er and trace the many di,'erging linea of descent in 
our nnturnl genealogies, by cilnrnctereof any kind lI"weh 
hare long been inherited. Uudimentnry organs will 
speak infallibly with respect to the nature of long-lost 
structures. Species and groups of speciee, which are 
called lIi>crrnnt, and which lIllIy fancifully bo called 
li,"iug fossils, will aid us ill form ing n I)irturtl of til() 
allcient forms of life. Embryology will rm"ool to us the 
structure, in some degree obscured, of the prototypes of 
each gteatclaas. 

When we call feel SSfrured that all the in(lil':iduais of 
the same species, and all the c10f0(>ly allied epeciC!! of 
most genem, have within a 1I0t very remote period de
scended from one parent, and llftve migrated from some 
one birthplnoo j aud when we better kJl(lw the mally 
mcclIIS of migmtion, then, by tile light wllicll geology 
now throws, and will continue to throw, on formcr 
chunges of climate ami of tho level of the land, we shall 
surely be enabled to trace in IlII admirnble manner the 
former migrations of the inhnbitanlA of tile whole world_ 
Even Rt IJrelJCnt, by comparing the differeneC!l of the 
illliabitanlA of the IJC8. on the opposite sidee of a conti
nelli, and the nature of tJlO various inhabitanis of that 
continent in relation to their apparent moons of immigra. 
tion, some light can be thrown ou ancient grogrtlilhy. 

Tho noLle science of Geology loscs glory from the 
extremo imperfection of the record. The crust of tllO 
earlh with its emLedded remllin9 must not be looked at 
M a w{'lI · fHlcd museum, but Il8 a poor oolleetion mlilio 
at IU'l7,f1r(] nnd at mre intervals. Tho flCCu lliulation of 
each great rossiliferous formation will be recogn ised as 
Ilal"ing: depended on an uDusual ('oneurr(!uoo of circum· 
stilUCes, aud tho blank intervals bctwoen tho suCC(';l:Sh"e 
stages as ha,-ing been of Vfl:jt dnrtltiOIl_ But wo shall 
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be ablo to gauge \Iiih some security the dumtion of 
these inten'nls by 0. comp.'lrison of tho ]lJ'ccc<iing aud 
succeeding orgo.nic fonns. \\'0 lllllst be cautious in 
attempting to correlate flS stri(:tly cOlltcmpOI1lnOOIlS 
two formatiOIlS, which include few identical species, 
by the general succession of their fonus of life. L\S 

species are produced and cxtenninatcd by slowly RCt

ing and stin existing causes, and not by miraculOlls 
acta of creation and by catastrophes j and as tJlO most 
important of 1111 causes of organic clmuge is ono which 
is (limost independent of altered and perhaps suddenly 
!lItem:! physical conditions, Hamely. the IIllltuni relation 
of organism to orgnnism,-the impro"cmcllt of 0110 being 
entailing tho imprm'cmcnt or tho cxtennillation of 
others; it fol1owlI, that the [I1110llnt of organic Cllllllgo in 
tIle fossils ofconsecllt!vo fonllll.tions probably serves as a 
fair mcasure of the lapse of actual lime. A number of 
species, 110wO"or, keeping in 0. body might «,main for a 
long period unclmnge<l, whilst within this same porioti, 
sel"oral of these spocics, by migrating into new countries 
and coming into competition with foreign associates, 
might become modified; so that we must not overrate 
the accnracyof organic clumge as a measure of timc. 
During curly ll<'riods of the onrth's history, when the 
fonns of life were prolmbly fewer and simpler, the rate 
ef change was probably slewer; uud fit thc first duwn 
ef life, wIlen "cry few fonne of the simplest stnleture 
(';ti~tcd, thc rote of change may huve been ~Io\\" in an 
extremc dogn..'e. 'fhe wJlOle llistorr ef the world, as at 
prC!K'nt kno'lll, altllOugh ef a longth quite incomprc_ 
hen.sible by us, will hereafter be recognised as a mrro 
frngmcnt of timc, computed witll the ages whieh haye 
olapsed since the first crcature, the prog'<:nitor ef innu
merable extinct and living dcsccndallt~, wns created. 

I n the distant future I see open fields for far mor~ 
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important rt'SCarch1'8. I'llyehology will be boaro on a 
Iiew foundation, that of tile nccef'i6ftry acqllireillcut of 
eucll mental power und cnpucity by gradation. Light 
will be thrown on tho orif,oin of man Ilntllli~ IliKlurr . 

• \uth(Jl·1I of the higl",,,t (,Uliucnce seem to 1-"-' fully 
8flli~fioo with the ,-il'II' that (,Iwh spoci{'8 11M 1)("('11 mde
I)('IIIII-ntly created_ To my mind it 11('('()n:l8 bettcr Witll 
what 11'0 know of tho hl\l~ irnpre;sed 011 mlltter by the 
CreMor, that [he prndlU"tioll IIml cxtinetioll of tho pu~t 
IlII(1 pr~nt illhnLihlllt>! of tho world should hale been 
duo to serombry eIUI~p~, like those dc:t('rmining the 
birth ami death of lIl t) imlil"idulll. '''hell I liol\" Illl 
beillg"s not as speeiul I"reations, but a.q tho liu('ai de-
1IC'{'IIIllluts of SOIIl(' fl'w !.M.·iugs wilich linxllong lM..fOr<l the 
first bed of tllO Siluria.1 ~y~tom was dejKllilitod, th(·y seem 
to m(> to IJeeome cunohk ... 1. Judging from t1lf' past, we 
may fSlfdy infer that Ilvt ono livi.ng sjKlCies will trou>;
mit ita unaltered Iikolle...;; to Il distant fllturity. And of 
tho sjX'cies now living vcry few will transmit pl'lIh.-cny 
of any kind to a fllr dbtnnt futurity; for the 1Ilann"r in 
which all Ol"",,''flnic beinj:.,'>l are b'l'OIlPOO, shows that the 
gt(:l,tt'r nnmber of 1I1l<.'("il·~ of each W'llll~, Bllli all lhe 
IIl'oeil'S of llIany gcn(·ro, hlwe Icfi 110 dl'8l.'("ndnnl~, but 
hare Lecome uucrly cxtinct_ We elln 110 fur lake a 
prophetic glllllce into futurity as to foretel that it will 
be 11 J(l (.'Owlllon and lIiti,·ly·sprt'l1d specie>!, belonging to 
tho lurger and duminnllt group!;!, which will uitiullltt"iy 
pr<·l'Ilil Ilud IJrocreatC' UI'I\ (Lnd dominant sJled(·~. As 
al1 tho lil-iug funus of lift' are tho linenl dC9Ct-ndants of 
thOo;C which liI-",] long lA·fore the bilurulll epol'lI, lie 
may floel certain thnt tho oNinnry succession 1.1,)' g'·ucru· 
tion 111\$ Ilen.'f once oo..·n broken, and thnt 110 catarl,slll 
hM dl·lI01lltcd tho Ilhole world_ Helloo we may look 
with SOIllO conlitl .... nee to a 8C('ure futur .... of e<jlm1ly ill
npprocillble length. .\nd as natural seiL·divll wOI·ks 
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80Iely by and for the good of eael. being, all corporeal 
and mental endowments will tend to progI"CS8 towards 
periection_ 

I t is interesting to contemplate an entangled oonk, 
clothed with many plants of many kind!, with birds 
singing on tlH~ bUllh('8, with various ins~x'ts flitting about, 
and with WOMlUl erf1\o\ling through the damp earth, and 
to reOcct that these elaborately constructed fonns, 80 

dift'erent from enell other, and dependent on eseh other 
in 80 complex II. manner, have aU been produced by 
111.101'8 acting around U8. These lawll, taken in the largcst 
sense, being Growth with Reproduction; I nheritrnce 
whieh is almOllt implied by reproduelioll; Yarinbility 
from the indil1!ct. and direct action or the cxternal con
ditions or life. and from use and disuse j a Ratio of In
crease 110 high II.!! to lead to tl Struggle for Life, and as Il 
oonsequence to Natural Selection, entailing Di,"ergcnce 
of Character and tho Extinction of le88-impro,'ed forms, 
'I'hus, from tllo war of nature, from fnmine and death, 
the most exalted object which we lire ('llpaIJle of con
cch-ing, namely, the production of tho higher animnb, 
directly folio\\'8. There is grandeur in this ,-iew of life, 
with its severnl powers, having been originally breathed 
by tllO Creator into a few forms or into ono; and that, 
whilst this plnnet Imll gone cycling on according to tIle 
fixed law of gravity, from 80 simple n beginning endlC88 
forms most beautiful (Iud most wonderful hare Lecu, 
and are being, e\"oh'cd. 
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