








© The ComDlete Work of Charles Derwin n i 



© The ComDlete Work of Charles Darwin Online 





OY THE 

ORIGIN OF SPECIES. 



"Ilut ... ithreganl to the mntcrinl "wid. we ean Bt I/!G.II go 10 
r...utbi_ ... ecanperceivethaleve"q.rebrotq;IotBooulnolby 
In,ul.tOOlntc-rp:loitionlo(Di .. i"epo ... cr.C~CTtOO In ~hp!lrticular 
...... bulb)' t.be .. tablWune"t ofgene .. 1 1 ...... " 

W"''''ELL: D.~T_U_ 

~Tboe.onlrdi&tiDctmcaniDgoft.be...ord·llt.t ...... ·!.II4I,.,.}zf<I.w 
.. 111«1; Iitlee ... hat !. .. tun! ..... ~h requi_ aDd prelUl'P'*" 
ILIIlnt..Uiplagentwrenderit-".c.toeff«lit"""tilllwlrorlt 
.b.teo;ltimel, ..... II&I!. ... pcrnatUl1OIC»'lIIi~u1_doooloc!rcctit 
("'once." 

"To conclude. therefore, let 110 man ()lit o( I ... ook <l<lltCcit or 
IObriety,ot.n m-<ll'plied moderalioll.tbl"k Or .... intli".tbat .. mall 
~lIn ....... rch toofBrorhetoowellllt"dicd In the book ef Goo· .... ord. or 
IntJlebookQrOoo·l ... orb;diri"ltYC»'I'hi~plly;but"'thcrlel 
mene,><I"'.Ol1r.ncndl_progrt*o'l'roj\c!~OC(Iinbot.b." 

IbO:ll':.1d",,--'o/Lea ... i_g. 

DootIo.Brom1tf,K ... I. 
OdoOOlol,I8.59. (htn-lld.) 

TIIird Edil .• MartA. 1861 . 



ox 

TilE ORIGIN OF SPECIES 

BY !lEANS OF NATURAL SELECTION, 

pnESERVATlO~ OF f'AVOt,llED R .... CE$ IX TilE STRUGGM: 
}'OR LIFE. 

By CIIARLES DARWL.\" M.A., 

fIIlIl.Dt:1I1t10S,IDUiDDmOliSiSDCORllECTIOSS. 

(Ur6..YTU TUOf."$.UD.) 

LONDON: 

JOrr~ MURRAY, ALBE1IA.llLE STREET. 
)861. 

,f :h ~ .. r 



ox TIlE STHGCTUIIE .L.'iD DlSTllIDUTION OF COIIAL 
REEl'S. 

GEOLOGICAL OBSEHVATIONS ON VOLCANlC ISLANDS. 

GEOLOGICAL OOSElIVATIOXS ON SOUTIi AMERICA. 

A MOSOGRAPD OF TIlE CIRRlPEDlA. 2 Volt. 8TO. 

I ThQ G.JmDlete WDrk.Df Chanes..D40"'-' _ ___ _ 



COXTE K T S. 

ADJ)tTIOSI AND eoaR&cTIOl'1I, TO TilE SECOl>D "SD TIIIRD 

t:UITtOSI. 1'a","Il :Ii-xii 
II !STO.ICAL$xn'CU 

hTB(lDUC!'IOJll' •• 

Cll AP TEn T. 

VARIA.TlON UNDER DoVUTICATI(lN. 

.. ",iii-xi1 

1-'3 

c.~()rV.ri.bility-Effootl!of lI .. bit-CoITeiJ.t;ono{(lrowth_ 
I nl~rit1lllOO- Characlo!r of DoolMtie Varietw...-Diff>culty of 
diltlnguiabingbetwem Varieti .... r,(1 Spccieil-OriginofDomHlic 
Variet;c. from on,or more Specilw-Domc:aticPigronl, their 
Difftm>ON.ndOrigin-PrineipleofSelection.nelentlyfo:>llo .... ed, 
itl ElI'ecti-lletbodical and UIlCOI..:iousScleetion._Uoknown 
Origin of our Domestic Productiool-Cireumat&nocil fuourable 
to:loIiw'. power oISelectioo 7-44 

CllAPTER 11. 

V "RIJ,TIOS U!lOER NATOe,.. 

Yariability- Indiyidual differenoell_Doubtful .pooi~ -Wide 
n.ngln~, much diffmed,lUld OOIllmon spl'ci811 "fITy IDOIIt - Spe­
ei ... orthel.argm-geOOl1lina.nyoountry"lU"ymoreth.ntb'l~ 
of c.he lmaller ~-Many of tloe lpecielof tbe w-g..r georra 
rNembit 1'wliOl inbeiug "erydoeely, but unequall.r,rebtcd 
toeacliothl'.,NldiDhariugl'l!lltricto:l range. W-6:! 

,3 



CIIAPTER Ill. 

STRUGGLE TO. E::I:I!n.. ... e~ 

It. batTing 011 natnml ael/'clion-The term uled in I wide aense­
Ceometrical ratio of inc_HRpid tncreaee of nltural~ 
IInimru.lndpIRnts--:s"atureofthecheckaloin~mpe­
tilion uni~CI'89I_Eff~ of ClimRi.(l-Protcction from tho 
uumberofindividuals-CornI'ICI relalion,ofRiJ RtlimalaRJJ<1 
I'IRIl~th~ughoutnaturo-StrugglcrorlifemOltlCvcrebet\\"een 
in(lh·iUnll'&IIdvarictieoJoithelllllnellp«:i.;~IC'I'f!nliJe. 
t~n ipOcicI of the Mme gelllu_'l'he relation of organism to 
orgRlliom the mo.t important of.1l relatiolul I'age 63-S~ 

CIIAPTEU IV. 

:X'lnral~l~tion-illi power <XlIDpared withmln' •• )ection - iu 
]>OW'eT on chll1lctcJ1I of trining importanOil-illl po ... er.taU agel 
al>l.l on both 8eJ:eoJ- Sexual Seleelim_ On the stnerality of in Ie,... e_ between indi .. idna)1I of th~ lIune l]I(lClet-Circum.t&ncn 
fa\"(mn,Illo and unfavourable to Natural Selection, namely, 
intcr<:l'I*ing. if!DlBtion, nnmber of indh'iduBJa- !?-low action­
}:Ktinction CIIUaed by Natural SeleaiQll-DivClW'uoe of ChB­
rocter,relatcdtothedil'crsityofinhRbibmlllofanYIlll\8Uaroa, 
Im,\ to IlI.turali.tion_Actionof I".lural fIclecciOll, through 
Div"'I't'DOI of Chamcte. and ESliunion, on th .. deecendanlll 
from. oommon parent-ExI'IIlinI lbeCrDllpingof an organic 
beinp-Advanoe in org:ani.ti,m_Low form. 1'"",,",00-
Olo;"':tioul(!OIlIidered-Indefinil<! multiplicalion of Ipfcics_ 
Summary 83-1H 

C nAP TEn v. 

LA. ... ao'YJ.RIATION. 

Effc>elll of ~xlcmal conditionl_ Ute and dlmBl!, combined with 
naturll..,lootiOllj OI'glInaof flight and of vlelon-Acclimatiea_ 
tion-CorreIRlion of growlh-Compcnealion Bnd OOOIlOllJy of 
p9'1"lh_t'd .. oolTt'clation,-)!ultil'l~, rudimentary, Bnd lowly 
organi .... 1 5tructureot "arillole-I'ntU developed In In unusual 
IllAnl'l(>r Ire higblyvariable: lpecilic ehal1lClc'rI more vari&bIe 
Iblll vuomc: lIlCODdaryaexual charactert vari.b1e-S~or 
the ...... pili vary in an analogou. IDaUIK'l'-Revel1liool 10 
1u",.kro~charr.eteJ1l_Summary • •• 1'8-188 

___ -'"'_'"""'_...,..,rk.oi~Darl/Oll10J'l.line. 



CHAPTER VI. 

DlrFICI:LTlJ:!I Olf T.IWII\". 

Dillkultj(lll on the thooryof d\lllCent ,,·jlh modiHealion-TmnsitiOOB_ 
AI ... uoo Or mrity of tmn~ilional vari~ti_Tranliti(lnl in hbit8 
of lifc-Divcl'llified habit! iu th~ .unc "l'cci(lll-SpooiCII will, 
I,.biill wid~ly diffcrrnt from tlHl86 of t1~ir aUiaI-Organs of 
e:<tmno perfection-lIOIIIUI of trantitioo-Ca-ofdifficulty_ 
Natura non f.dt I13.ltum-Orpns c1l1l1ftU import.ancc-Organs 
uot in tlll_ab.llntdyperfect_'The law 01 Unily of Type 
and of the Cooditionaof ExiotenOil l'Illbtaood by tile lboory of 
Natural Selcction.. l'age189--22(l 

CHAPTER YII. 

In~linca comparable with l!'llbita, but diffl.'mlt In tbeir ongin­
In~tincl' graduated-Aphidetl Rnd antJI-IIUltinctJI vanablc_ 
Dom(llltle llUltincta, thcir orib";n -Natural in81inctJI of the cuckoo, 
OIlnch, and JlIll'1Ll!ilic bece-Slavo-making anU-llil·o-bcc. it" 
oell·making in. tind-ChanglWof hl8tinct and , t",clura not 
n~~'_nly oslmultaneous-Diffieultial 01\ the theory of the 
Natural Sck>etioo of il\lltincta-Neut.er or sterile inllCClll­
Summary .• 22'-ZG6 

CIIAl'TER VIII. 

Di&tiuctinn\letw(l('!lthe sterility of IIf11tCl"OMellandofhybridll_ 
SlA:'nlityTtlrioua in degroo. no~unj.el'Ml, aff,'dod byd<JlOe inter_ 
bl'l.'Cdin{:, romoveo;\ by domCl!ti~tion_T"'WI goveming tbelwrilit)" 
of Ilyhrla._SlA:'rilitynot a lpacial endowment, but iueid~ntal 
on othcrdifl"~renOOl-C.~ofthellA:'rilityof6I"1tc~andor 
hybnJs-Parallcliam betwOC11llleeffootlofchangOO.conditiOllll 
o(lirelUldof...-ing-t'ertilityof,·arieti ..... hen~ 
and of their mongrel. off.pring not uni.--l-llybrida aDd 
Ill(XIgreltoomp.red iudepeodentlyof tOOr fertility-Summary 

267-301 



,iii 

ODAPTER IX. 

OJ( TnE lKPEBPr.ctTolt or THt GWL()QICAL RJ:C()IID. 

On theRbecoecorintermediatevarieli~.' tooPl'OI('IIt day-OIl 
the nature ofutinctintennOOiM6varictie.;Oil thcirnumber_ 
On tho ,· .. t lal)OlCof timo,aa inferIt'd from tbe n.teofdcJXI'Ii­
tionandofdeuudation-OntheJlOOl'1ll'M ofour l)ll!.ontologieal 
collec:tiQlU-On tbe dl'llOOation of granitic .... -011 the 
intmnittCllOf of gooIogieal fonnatloo.-On tho al:a!noe of 
in\emle(\i&tG varietieo in any OM formation_On the BUdden 
al'pee.r&IIOeofgroo,_of.vec:ie&_On tOOr .uddenll'peo.n.noein 
tllelu~IUloWIlro.ilireroualtnou... Pagu3O'!--337 

CTIAPTER X. 

01( TilE OmLOllICAL SUOCESIl.lOli or OIlOAI(IO DElllo~. 

On the .Iow .,,(1 ,uooeaho appeal'1lOOl! of new .po:oe\(:II-On their 
diff,.rrntn.lo:lI:ofchange-SJX'ci~o"ceIOlltdOlllOtI(lfl.PIQor_ 
Grour- Olf .preica follow tho AIM grncn.l nll~ In their appear. 
ance and d;""f'llNTaDOe II dOl single .preica-On Eltiuction-
0" .imultallNUl ch.allget in tM form, of life throughout the 
"1lI'1d-Onthe.ffinitieoOlf""tinct.preietto~hothcra.ndto 
H';lIg.~-On the,lateofdevelopmeotofa.neientforma_ 
On the ~on of the ame type. within the .me IJ'('&IJ­

Summaryofprl.'Cllding.oo.pr...entchapttr .. 338-375 

cnAPTER XI. 

GZOOR.l.rnlC.u Dl6'l'lItDUT\OI(. 

l'nlIeIltdi,tribullon cannot be acoountcd for bydilfcrencetinphy_ 
Ileal «>nditiOlll-Import8~eeof ba~-Amllityof the pro­
duction.oflbellatD600nllllent-CcnI~Orcl'()lltion_Me&n. 
of (1i.\lc .... l, blehangetofdi~.te.ndof tile lcrdot Ihe lantl, 
lind by OCICMional Il'It'IUU -Dlsprno.l during the Glacill period 
co.ulallife'lritbtheororld. .. 3,0-413 



CO:-"E!'-T8. 

CHAPTER XII. 

CZOOUI'IIICAL Dllrn.lJllJ'l'IOli'---oo!ItiniUd. 

In.trlootion of fl"llth-wat.er productionl_On II,e Inht.bitanUl or 
()(leIIniclllnnda-Ahloenoeornatrachiamandofttorreatrial Mam. 
mali-Oil the relatiOil of tlw inhabitantlofl,l!llldltotho;eeof 
thenooronmllinlnnd_Oo ooloni!lll.tion (rom theoea.re&tllOuroe 
witb aublcqUCIl~ mooification _ Summaryof tho Jut and pm­
~tchal)tcr Plgetl4-442 

CIIAPTER XIII. 

MUTUAL ArrDIlTU!ll 0,. O""'SIO BI:Il<ol: 1 10BPDOLO(Il': 
E.,RYOLO(Il': RUDIKL'M'AR1' OBoAli'1. 

C ....... ,.ICATIOl<, grou~ subordinate to groop!_ Natural .,..tcm­
llule.am1 diffaeultieoJ in claelificalion, uplained 00 lhe theory of 
d_n~ with modifiC!ltion-Claaification of varictjefl,- Deeoent 
alwaYIlII(lo]iuclaaificatioo-AnalogicaloradaptivecharacWn 
-Affinities, ~nal, complex lind nwiiating_Extindion fie. 

llftnau. and dcfinca grotlpll-MoarI/OI.oo1', between members 
or the amo claa, between pam of tbe ~ I"di"idual_ 
E.oRYOLOOr, )a" .. of,explained by '"arialiona not luper"cuiug 
at In early age, andbeiug inherited at arorrotpooding ~ 
-RUDI • .:l<TARl'OBOJ....'I".;tbcirorigiuCIl'biued_Sumn • ....,. 

"-43-491 

CIIAPTER XIV. 

n_ritulAtionoftbedifficultiell on lbethco!"yof NlturalSeleclion 
- Il_pitulation of the grocra\ and _jX'cia1 drcumltauoet in iUl 
fuour-Cauu of the ~Deral belief In the Immutability of 
Ipeellll-How far the theory of natuml aeleetion may be 
CItcndcd-Effc'CtI of itl adoption 01' tile Itudy of NAtural 
hi,tory-COQdudillg !"emaru.. •• 4.92-625 

•. £;2i-536 



Th. DioframloC""'tt-gt 123,lI>d to &.00 tbo l&\tcr pur. I>ftbo 
V .. lu ..... 

____ Tha,l...),{f]uete Work ofCharl<!l5 line 



ADD [TlO~S A~D CORREC1'lOliS, 
TO TUE SECQSD A..,\"D THIRD EDiTIOXS. 

(Th<- more importaDt A.ld!tiooM and Corr«:tiOlUl a lOI\e are here 
tabIiJaIo.Ir"rtbeC(ln"Clllenw~lho.ei"t.cl'\lltrolnthe.ubjet:l, 
wl>or-on1ytOO <l:ltlieroottio}lU. )(I»~orth"" .w.lilioll' 
h.,-o 11'1"'IIro.i in 100 German and ill the S~lId AmeriCllII 
edmolli. ' r he l'Rging of the firlltaud IeOOlld EUlIli.hcdition. is 
n.-arlytho.ame.j 

I· ... l_ 
It 12 Cue or "" .. d .. tion olooluuraud Iil.loili!r to JIll;""" 

g; .. ,"" 
Onu...lmp""'bili1rof tbe OOC'IIm!IIOlI 01 .ud.leu .. ". 
~"'tmodill.,.u.-or/Qrm. 

Onth,,""driJw_Iir..JftD<"Od hr __ lurali ... 

GIl T~~.!.:'~of':'~::~:!ili:~t .pccia ~ mado , ...... 
;~) l~} Th:ct.!:ct.~,,?~!er~ ... mI10rtl"MI>lIU>e'U.ib 
~l \· •• '::~~~ttio ... to tho term ~N.tufl\l Sdectiou" 

89 0" Ito .. II ... "",,u"'l'ti"'1lI 01 Ill' ;'ld~flnl\e Bud ddlnito 
BmuuIltotvariaIJ(H>, 

:~ :~~ l~O:~'~!ht~rIj~~"S~8~fticl~~~1or limo 0010110 ill 1'''' 

O:~1,~~d~r.~1 &<lCumulatlOl1 or limil ........ ria.tiono 
efI',.,tiu3liltkl,,;thoutlhelliJorlth~ljOlI. 

133 On 010 teod.n~1 of ~Lioo to ""l ..... e&-Oo tho 

1~3 c:~Di~ol ~f~~11O;u:~~'l::,~ 
lir .. tbe oimpl...- bein"" .~'" mod,a ... l_ Various 

1~ 1~2 o~l=~!?t~n tl~ 
.... _ Tbel>1i...uu.of"""",,II.imIo".mplilh~I.lld~ted. 

'" ""'~,'-"'~I 181 c..eorgn;",,,d-... ooJpockcrampliBo.1. 

::.;} ~~J On th ... modiB""tion or lb'HYO 8nll'liBe<l. 

:~~ i:~ g~ :~: :~!"t~'r"'li;~::"e:~~i~':!.r~bu"d8"t foo<L 

~i ~ ~~i~=O:;!':ue~':!'I~ort~~:.::&-~,,-~. 
~ . .::; 2.iti 0 .. rcbol<)d T1LriIotio,.. iu illlliud .w .truel"", D(.t 

n<,«_rilylimnLtaoeout. 

_____ ~.~ ..... ,"" ,f 



xii ADI)ITIOSS A..'m connECTIOSs. 

' .... . '" 
'" 

"" 3M 

'" I' O~"\!::.,'~'';!~~'" ~ ,'.oglli _.m, '" 
SG3 0" tI ... d':'R- of dc",\nrm('1lt of HYing f(H'tWI eom-

403 A,~,':il::::~n:O~~i:~:~~ion in tlteCordil-
Icmot~."m"n('fl. 

422 0" N •• i,,1l' k~'<l'ing tho ~inl. of ],(",~einl. nud u.-.... 
lnudllum"oclitlcd,ad<icdm_dOOltj"D. 

~71 I>~~~":~a~lt~:,u{!~~~l.:~~~_~r on tho 
~t Diol;nctjonbohreocn...-olaod",.lhn.,'nlooryorgalla, 

,udi<'*l<:'<llnlheoeoondOOiliuo, 

.d.k~lin ... ..:ond.nd~nlooitJOIW. 
~!'(I 51;:; I On the th('<}~ .... 1 bcooring .. t the ~Il~ral arg<iDM'nt. "' I :;19 Onlhl\problobitjl)'Or .. Uorpni"b.,i"~hari"8d..'tICCDd,,d 

tromOI'kl l,rimo"lial fOl1ll added tQ. 

POSTSClllPT. 

Anadmimblc,anJ,toaOl'rtllinC1tenl,favourableIkricwofthi. 
,.-ork. indCKllng an able di,,:u&li(lD 00 tbeTb.:lologie&l lurinjl: of t!le 

tli~fe.!: !:O~~ ~~~~h~w= =Yi~~~~ 
It 10 mtilioo, 'Nat .. ,., SclfCtion Dot illCOllsi.k1lt .. itll Sr.tUflIi 
Thoology. A ~'roo Eumination of Dar .... in·. Tl'f!8tiMI on the Ori)';;n 
of, Species, lUlIl or itt American 11",·iew~l"lI. Ill'.Au GRAY, M.D., 

~;~~~ ~~QOthoOf ftf.~~:;'~ ~:~~~~t~ iI}o~j~;~~ l:~i::,it:~d ~ 
tober,1860. London: 'l'riibncr Bnd Co., GO, I'atemOltcr·row. 
l.IOIton: Ticknor.lld Fiel<l .. 1861.' (Priooll. (ld.) 

,Th I Ie lII/ork..JiC 



( l>:iii ) 

.-\..~ I1 ISTORICAI. RU;TCU O}' TilE UF.c}:NT 11!OOilF..8S OF 

QI'L~IOY ON TUE QIlIOIY OF SPECIES. 

I "11.1. here attempt to gh'c a hricf, hut IUlllCrfcct akdch of Ihe 
I'~ of opi";,,u on Ihe Origiu of~rccl<.'ll. ~1>e great majority of 
Ilalura1illlhl-lic.·ethlt~\CCieII.reimmullbloproduct;on ... "d.ha.-e 
J.,.,m Iera ... tclyertat~...I. 'fhiII Tiew ha. lolro ablymaiutaincd by 
many lutloora. &me f~ .. nalural;.lI, 011 Ih. other band, I,..elie,-. 
that II\CCiei un,kr.,'o modification, a"d that the nilting form. of lifo 
j,,,·od,,",",,dedhylrllogtneralioofroml'llH.'lOiltingfonnll.l_ing 
OVtf lIuthon from the clueical period to that of Buff OIl, wllh Wll()lj(\ 
wriliup I am not flmililLl, Laman:k wa. Iho lint man wI""", 000· 
Chl.iUGIoo\hi,,,,,I.>j.."Ct.ucited muchaltcntion. 'l1Jilju llly-oel~ 

"rate<1 nalurali,t fiQ\.I,ub\WJed. h;' vIewt In 1801, and h. much 
",lal)(OOlhem.inl~lnh;'·I'bilc:mphi.ZooIogiqoo,'and.uble. 
q_,\ly,in 1815,inhlallltrodnctioutohl.'IJil!t,Nat.deiAIII . 
PlauJ.IanIYcrULreL' In tllClle woru he uphold. thedoclrino that 
.n 1f\CCi<!8, indudin~ man, QI"O d~n<\ed from otber II>eei61. Jill 
firl!.(lidtheetllinelltllCr."iQeofQI"OU.ingattculiontothcl>rOhll.>ility 
olllllchangeinU,eor<.;wiouwcU,..iu the juorgaoioworld being 
tbt "*lIt ella .. , IlnJ Dot ol miraculotll inlerpolition. ~ 
_tobavebeo-nchk-flylodtobilooncilioitIDouthegr.dlll-lchang'l 
oI .. edN, by the diftic;lllly of diolinguiailing epeel ..... IId varieties, 
byllMllllllOlltI'"foct.~tionoff ... ~jDOCrla;norp.nicgroup., 
andbytheanll"lQ'ofdD~ticprodllCti(l"a. With ..... I)CC~totlle 
_ cl modit'ic:slion, he attributed 1OIll~lhlllg to the direct aeti,m 
oftbtph,.uc.lOODditloolofli(e,.om.llhingtotbecroeaingoft\!r"('ady 
ubd..,rortlll,and mucbtouoelnddis.we, that ii, to tho effcctl Qf 
habit. Totru.latter~·helll.'emltoatiriloute.nthe""'utif"l 
.~""tiuol in nature;-tUch,.. tholooj[neck ortbel{irafl"eror 
bro1raiug CD lhe 1oran<:!1eI of t __ . But h .. Iike .. ite hl-He\'oo in II 
la_of propesaiV(\ oo\'c\"pmelltj llnol MAil thefonllll of life Ihul 
kll,lcdwprogreM,luordcrtoRcooulltfortheexlatcIICI'latthol'_ 
~Jtdayof,·eryairul'lel'rodnctiOtl .. heru.l"tailledthataucbf ... .,tll 
.. ·erellOw.poo"'DOO\"ly~rat.OO. · 

• I bon \JIb" I~ dlu oft"" fint pnlJ""' .... J u..m.: r_ 1 ... 1. 
0"""...,. ~al lIila,",. (' IIi.!;. Sot. G...., .... ,' 'OlD. ii. l' ~()b, I~~'j ... . 

b 

na ........ ,nnon .. 



xiv lIlSTOlliCAL SKETCJI. 

OMffroy Sain~ lIiJ.ift', MI 1'ltatOO In hio 'Life,' wriltffi by his 
IIOU, Ill$l'ectOO, uesrly u 1700. th~t ..-hst,,~ esllll!('d ... all! uriou .. 
d~~clleT:II.tiou. of the MillO t)"]"". H was not umil HI:!8 t\oa~ \00 
l'"bli~beol his OOI\viction thllt the ""me fum:.. hue not 1Je<,n pe •• 
petuated linoo theori~inof.U thing&. Geoffroy IOI!IllllOb.vel'l'lied 
chicllyontheeouditivl'loflife.orthe"_.uamb"''''',''utbe 
es ... of chauge. Ile ...... esutiou.indT:II.wingtJOnCh:.looa,anddid 
no\ bIolie.e that e1iotitlJl; aptciel an now unde\llOiog mudiHCIIlioo; 
and, u hilton addt, "C'l'a! dooc un lll'Uldffi>e ....... w enli~l'I'mcnt 
i. I·.veni., ""l'~ m(!mo quo 1"\"<"I1i. doinl o.voi. rn- sur lui.-

In England Ibe Uon. lind Hev. W. Uerbc.t. ,fte.,,·,nt. Dean of 
Mancbeato., in thefou.th ,·olumc of th(l 'Ho.ticultural Trallllactions,' 
182'2, lind in hil wo.k on t\o(l 'Amaryllidaceio'(1837, ".19. 339), 
decl"",u...t"borticulturaluperimcntahll\·(leltablLslled.bo'>yond 
tbel".ibilityofrefntation.tha.lbotanicalllJeCie.aroonly.bigher 
and_pennanentdMlor ... rietin." He utcn!k tbe.me view 
tOlllim.ala. 'TheDcaDbelie.Ntbataingle'r«ietloielleb~ua 
"·e", crer.t.cd in an origiuall" higbly rbJitic oooditivll. and thallb..., 
h'Yflprodnoed.cMell"byiutercn.ing.bul Jik""iIe hy .... riation • 
• non.uistinglpecla 

In 182G.I'rof_ GT:II.nt. in tlleOODc\nrlitlg IlIl'Rgraph in hil wdl­
kuowllpa[lc.(E<lillburghl'llilOilOphic:aIJoumIIl,vol.xiv.p.283)0Il 
the Spongillll,c!c:arlyoJecJaretWI bclieftha~ .peei~ are delCelldoo 
rrom ot.b.:r ipeci ..... Ind that tMy beeomc improvoo in the coune of 
modification. Thia _ view ... ghen In hI. 66th Lecture, 
f'\lbliah«lintbe'l..aoeet·iulfl:H. 

In ]831 11r. P.trick 3o"tthe", published hia work on 'Naval 
Timber and Arbonculture,' iu ... ·hich he giVei I'recilely lhe lime view 
on thtoorigin orlpecite .. tbat (]I .... ntlyto be.Uuokd to) rro­
ponnded by:Mr, W.I\aeeand mYlelfin the 'LinOOln Joumlll,'\UloJ 
u Ih.tculargedon in tho pJ'Clelltvolume. Unfortunately the view 
wu gi~u by Mr. Mntthow very briefly iu ICBtWl"(ll.] fJILMIlgetI ill nn 
AI'I't'llIiix 10. work 011 I diffc~nt subject., 10 thatitft'maiucd un­
notioed until Mr. Mattbew hillllleif drew attention 10 it in the 

eoILonthlotory .. Copialorl ... thlt .. bjett.l .. tblt.....t.full_1Ior_ 
• U"", II-.u>r ~ ......... tho _ II1bjoel. 1110""-100 ... 
1ugeI" .. "r-tt.Uler.Dr, .:.-... I ..... iII .... tidpoled.tho...-~ 

;~:!!~Z.;,;~j~;2£~~~..:~ 
..... rk-.ritl ... in 17lJoolaod I,/~~, but DOt pIlbliahod till 1""laI\er ... &r<k. I.;" 
... h ..... ngularh»tanoooftbo"""'n •• i".hichoimlluy!e ••• ,I •• I.l;o"t 

~D~~~~~ ~~~1::~';J;:~~;'~)~· s:.: :!"Folo;! :::.O:::,:f-
oIoD""thtorigiaor.~.IDtbo,, __ 17S4-5. 
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• O~.....,.'~ Chronicle: on April 'Ih. lSGO. TIKI difl'mloOM 01 llr. 
JiIIattl!ew'.rit·wfl'(lmminearenot 01 mlleh irnJlOl'lauoe: be IIrmlS 

"'oonIi<lerlbattba1l'l)rld ..... _r1ydcpopulalcd.t~ve 
('8rioo1a,1Dd tll<U ... Iockoo; and be gi"H,1I anal~l1lItive.tb.' 
_form. mr.y be gl'Den1.ed "without the r_'ooe oIauymould or 
1"rr!I00fonoe.~te..."Iamnot ... rothat T u1l(lerat&"'lfIOIDe 
r-g...; but it ~m. that he Attribuioll much infiUCIlOll to th~ 
dill'Ct IICtinn or tbe OO<lditiOllI oflik Uecler.rly saw. Loweycr. tb~ 
full fOllllloftbeprincipleofnalura.lllelretion. InAIl,wcrto.lctw, 
or mine (pllbli,hod in Oa .. l. ebron., April 13th), flllly M!know. 
1 .. lkg tl'lt lIr. 1I.tth ..... bad anticir-tOO mf'. be .ith gl.'neI'OIl' 

can..lcur .. -... to. letter (Oard. Chron. lIay 12th) oontaining lbe 
run"..mg I~:-"To me the OOOl'el'tiOll 01 ttll, I .... 01 N.lul'lll 
carrw incujti,.dy II a llelf-eridmt fact. ailll(lft without "' effort of 
OJDCe1llrar..\ thoaciol. Mr. Darwin h8l'tl.eern. 10 baye more merit 
in thedilOO1''''1lban I han had; lllrneitdidnot.ppearadi .. 
_e..,.. He _IllS to haye worked it 001 by inductl"e fftmn •• Iowly 
1.00 ... ith d,,", f:f,utioo to haye made hill .... y .ynlh~tif:f,l1y from fact 
1,,&etOllW'lnllj,,·hile.nthmeit.n,.bya,",eralglauceatthe 
llehe!;allol Natul"lllhatlel<timatrolhi'lI('lrct production or 11,w .... 
1I&II.l'rTvrireO(,gni .. hlefac~Axiomreql1iriugo"lytobe 
)'t'ttlw.l out to loe atlmittod by unl''''jlldiC<!tl mind!! of IlIfficicllt 
I!TVI~" 

llafi"""Jlle, In hil 'New ~'om of North Amcrica,'III.bHlhcd jll 
1!I3O, ... ",1<- (r. 6) II roIIoW'l:- "AlIlf'.":ie. might h ...... been 
~~ OlICl", Iud many .... ,;..ti .. are "..llIAlI1 l)O.looming apeci .... 
1>,. ...... lDlng """"'Ant aDd roec:n!i ... cl .. racleTa:· but f.Moo on 
(p. I"') be ""Ia, "QCl"pt lbeoriginal IH'"' or IUlOMto.- 01.110 ... -" la 1~4 ~ TT.1dem&o (Ilotton JOlIm&1 01 N.t. ll i1;t. 
l',~ ... I.i·.r.4~)hu.hI"!l:i'CIllbuarI!llIDf'Dtllforand 
""- t10e lI,.pot~ of the de'f~I"rotot and modi6catian of 
1J-=iet:be_toll'anto"ard8tbelideofd .. n~. 

n..·\·e.tigNofC"""liOll'appo:aredinlH4. III the tenth and 
much Iml~OYtd ~dili,'n (18.)3) tbtl annnymnus al1tho ... y. (p. 
14:i):-"Tbe rroJ'Ol<itiun determined on dtc. much ron.idel'lliioll 
!., ,"'t tl~ .. vrm! .erie. 01 .nima!o<i beill~ from tbo .impk .. t Alld 
oM..ttll'tolh~ bigh"tlUld mOltlllttnt,R",.II",I~rthe I'l"Ovidenoo 
orr; •• I,tlll' n·."lt",ji,'ot, of an implll.e which bul)(!(lll irnl .. rt ... d 10 
the f'AmIi It/ hf~, .. I,.""ing them, in definite time., hy gellcmtiOli, 
1I,""ob ~IN ()f "lWIlI;..atiOll IfnniTlllli"g ill the hiltl,.t dicotyl&­
"""" ar~1 ~"rtd,l"IIta, tl ..... g..de. bei"" ,,'" in lIuml!o:r •• nd gene­
... i.vwvt .. ll,yi"t<-ryals.,(organ;.,characte ..... llichwefi ... i lobe 

, 2 
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·llflIClicnldilticllllytnuceru.lnlng.ffi .. ltle.i~.Oranothcr, 
Itnpu ... oonnected .. ilhtbe .. italfo ..... tcndinjt.lnUle(lOUraeof 
gcneratiollS.lomodiFyorganie.tructn""inaooonlanoewithe1te~' 
circumttllllOll&, u food, tbe lI2.torc of tho bahitlll, and the meteooo 
&II:('fIei~lheIobeiogthe·adaptatiollll'ofthenatoraltheologian.' 
'rheallth"T.p'.m1tlyhelic .. e.thatorganl ... tlonp~?y 
8udJ~n leapl, hut tlult the effect. produced by tlill oonditiOllI of \IFe 
AT\l gnuluAl , HOlrgues with much (O!'OCOII genera' grounds that 
'IMlC".ronotimmntahie pnxIuctiOllt. But I cannot 100 how the 
two .uPt.:.ed "impul_" &OOOUn t in II. lICienlifio IICDfIe for the 
nomcmUl And beautiful c:o-.tb.pt.tiOlll ,.hieh ,,'e lIN thf9llghollt 
flIItUI'II; I eut~_that"~lhU3plu.!Iyi .... ighthO'W,for in­
-.oe. • ..-.xw.lpo1Cker hubecomead.llIeo:! Iollll peeuliorhabitaoF 
lif". l'hew(lrk,fromiUpowmuland brilli.ut Itylt, though di .... 
I'layingl!lthearliereditiOOllittlellOC\lratak_·leo:!ge.oo.gretI~ 
.... ,tofllCierttiliccaution,immediatclyhad .YC1'YWl<i8circulation, 
In my oplni<>ll it hu done uoel1cnt lefYiee In calling in tbi. country 
.ttention 10 tho lob.it'ct, in romo~ing I'I'\'judiel!',lIId in thUll pre­
r-ringthel(!'OUndfOf tberoceptionofanalogou.v\o,,'t. 

l ll l f'l46thevek'rangt'OioginM .J. d'Oma.!i,,"d'Uolloypuhli.hed 
ill all (!X«llclll, though ,hort I-I>cr (' Bullot;n, do l'Acad. 1I0y, 
Ilnu;ell",' tom. ~iii . P. 681), hill opillion that it II more probable 
that n~w IpeciOi h"e ~n pl"O(\uced by dtoleCQt with modification, 
Ih~nlhattheyha"e~u"'piratolycroWld: tlloautborfiratl'ro. 
llml~edthiaopini ... nin l 831. 

I'ro(.-r 0...,,11, in 1849 (, Slhl~ of l.imt:.; l~ 86). 1ITOte as 
folio .... :-" TIle lrehetypU idea WQ Illaoifl"lltoo in the fIc:Ib ul>der 
diYft"lll! loch modifieatiom, U!1OIl thiM plaO<'t, Ionl! prior IQ the uil!t­
cnaeO(thOllllnimal.pocieII that aetuallyucml'lify it. To "'bat 
lI2.turalla .... ~ .woo.lary caWICI Iho orderly lIICOeUioo and progroet­
.iono( IlUCh orpnie pbeoomen.may ha~e hem (lOn]utittad, ..... , .. yel, 
1I'IIII!TlORnt.- IDhi.Add .... \.OtheBril;.bA~iation,iDI858,he 
.JIC'l .... (p.1i.)of" Ihe uiom of the OOtltinuOUI operation orcmati~e 
l)(lwcr, or of the ordained heeomin;;: of li .. ing thingt." }'artberon 
(p. "".), ftfl:.'r re ferring to geograpl,icaldiltri lllltiol.t,lloB .. lds, "'rhe!le/ 
] ~'Cn""lcllt\lhakeonrconfidellooin thccoDc]u@.l.ontJ'lIltheAptcry" 
of NcwZrollluo1nudlhelled (jrouaeoff:ngl.n.dwcfIldi,tinctcrro. 
liona il1l1ll(1 (or tl>Ole i.IRnda ,"""pecth'~ly, AlwIIY~, 1l10Kl, it may be 
welllQbear inmindthatl'ythe"'ord'troBtl<>ll't"clOOl~tmealll 
' . pro«!ll he 11.1>0,,"' not ... hal.''' Uelllll l'USt. thi. i<b by adding, 
t hat .. bcuIU~b_asthlltoFt~lled(j1"\ltUll'IIre"cnulIH'T1ltcdby 
11oe".'loci·lase.i,Jt.n,,"ofd~til"lCtel"\..liouof the !.>in! inlu..:\ for 
,ncltlaW~ lloBchidl1~"~lluIthfkllO'll'lootho .. tlte ltoo. 

molete Work..:>f Charles DarWin Onlina 
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Groua came to be tbero,arni there e:lclmt .. cly ; ~Irylng 80110 by 
lb. IDI).le of ul,"';ug Reb igoonmce bia bo:llcf, tbat botb tbe bird 
aDd the ialaodl! 0 ....... tbfoir ori~1l to a g.lIU 6"t Crer.th·e a.u.." 

1I.lai.J..n ,_Ifroy Saint Hilaire, in bil Lecturfll &li"'rtd in 18:>0 
(of ... bi<:bafl&.urn'appenrtdin tbe'RevueetMag.de7.oolog.,'Jan. 
1&1).brielly si~Nhilre&lOn for believing tim! ,.«ilio eharact.) ... 
"lOIItfilM,.>nIrchaqueell~,t.tLI'tqu'el1cMpel1~tueRumilieu 
... m'm~ eiroon.lanC\'Ol' H~ lie mo<lilient, Ii lea cil'Q()l\Blarl()(S Rrn­
blaatt .. vieunMlt),cbangu.~ "En relUme, r~rwlioodClt.nimauJ; 
.uu.g.. Mmontre dr~ 1& ,wahilit' limiti.! (lea ell~. I.e. "'1:­

~ll1rlOianima\U .. u~ ...... devenu.dotnelti'lu .... etfturlC8 
ar>i_J:dumelti'lueol~evenUl .. u'~lAd6mootrenl"hllellinl­
DK'11t~. ('. mtr:neselperiet'lON prouvcnt,derlull, que lee 
di5!l't'IICt .. I'roouilGl peUH"! ~tre de ...z.,IIr ghir'·'/W.~ In i,ia 
'Ili.\. XIL li""r.le' (tom. ii.p.4.ao, lB5!i) belWlpli601 anal<>gQUll """' ....... 

From I circular Iiteh' isaued it 801'1'"" that Dr. Freke, in 18r.l 
(' l>nbli.n lI"licll rreu~' p. 3~"2). propounded tbe duet';"'! that all 

• Wjt;I.QIo I:>ci~ haO'l! deacen&xI. from ODe l11imordial form. IIi, 
JI'OUoo. ... r bdicfanJtrealmelltof Ibe lub,iect are wholly different 
'''''I"ino; but .. Dr. ~'reke ba. now (Ujlll) I,ubli,bed bia EIMY 
00' tho Orl~';n of foll'eci<-. bynWLllI of Orb'anie Affinity,' tbe diffICult 
IIltmllltto givelny idea of hil vic,,"would bo 1UI)(!rlhwUl on my 

"". )(1'. Iifrbtori ~, in an EAaay (originally IlUbliihro in the 
'Lca.d«;Van:bl!;;'J2,aOO.no"uhli.J,ediuhil't':"YI'inI1l58).bN 
_uuted the u....n... of the Creali"" ILIld the De"clopro~"t of organic 
boQpwiU.ft!ll>ll'klbl..akillandfcroe. Ue~frolntllOaIlaIogy 
.,~ ~ f10lll thechange.whieh tbe cml. .. yu.of 
-,..,..,..~ frtmthedifficnily otdiolinKUiebing-s~ 
Ad ........ aDd ........ tbe piocil,!tolgmeralpJatiuo,tl.t'I>ecietI 
Ia"' .. -.!iSed; aDd ht attnbatea lhe modiSc.li"" to tbe chaage 
of'can:a-. 'll>e lUlu.." (h;:>.')) 11M 80110 1 .... led l'II)'c1><liogy 
_ &be pri*"l.woftbe ~'lCquirc)ufIltofeKh mrntaillO ... ·er 
udCSjlMilyt.ypbliun. 

bl%ll('lkvue Iivrliooic,'p.l02))1. Nau.lin,ldi,tiDguj"bctl 
bocaoir.t, .... UI'n:uly.tateol his belief that II)('(iClr an)f"nrlt!diD 
an ana\qJonl mlnner as ~arietiel are und~r cultivation; Rad Ibo 
line .. ~ lit IUril,uteor te maD', power of 1e1~liOl'. llut 100 
""'- _ .how how ...,lcctiQII acta unJer Mtnn). lie belic.· .... like 
Daa lIer",,", Ib,t species, when _nt., were mont I'lastic than at 
rr-&'t. Jle r.YI ... eigbl 00 ... hllt III' Gllllll.., p:rinc:il~coffir.lity • 
.. ..-...- .'~rieu.r, iDdoe'termiD6e; raLalit' JXIIlT 1('01 w..; rQllr 
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1 .. lIul .... voIon~ prol'l.u:ntielle, don~ I'action inOlWllnte lur I .. 
@lreI "i"lIIIti Mten:ni...,. i. toutelle. ~r«lu"" de l'uidellOll du 
moodoo. ~forme.le,"",ume.et b.(luree d, cbacund'eux,en ra' .... 
demdOllhlkd3nsl:ordredecl~dontilfRitf'lrtlc. C'OIItoctro 
pui_nee qui hnrmonillO chaque mcmbre ~ \'eu&Ctnhle CI. l'appro­
priant ~ 1a fom:tioo qu'i1 dolt remplir dant I'organhlmu pn4mi de III 
nature, ronctionqui.tpow"lui.r&ilODd'etre.~ . 

in 1853. a ceJebn.t..d ~t, Count Keyterling(' Ilullwn de 
laSoc.a~.,'!!Q(iSe!-.,tom. x · r·3.!j),·ugg .... tedthat .. ncw 
di~.ul)I"*<I.tohavebeencau!M.l(lbYlOmemiaama,haveari8en 
IIndsprea<\ O.'cr lheworld.lIOatt:<!.lainperiodolhegennsorexiaiing 
.pooietn .. yl ... eb!;oenchcnlicallyalfect«1 bycircumambienl mole­
tul .. 0( a r-rtico~r natum, .00 tb"" hue gi""" n.e 10 new fornM. 

10 this arne Y"', 18&3, DT. Schaaf!bau~n pablilbed Rn uoelkmt 
f'Mll'hlet ('VerMod. de. Naturhiat. Vercillll dc. I'reu-. Rhein_ 
ian.b,' &c.),lnwbich he maintllillll tbeprogrelSivo dovelopmentor 
organiorOTllUlootheoorth. Ue inrc .. that many IJlcci .... have kept 
true for long period&, wlM!nu a few hue be<:ome moolifled. Tho 
diatinctiono(.peci(!ll~ul>b.imbythed .... lroctiooolilllt'rmediato 
gnduated fcml'l. "'I1l1uli"ing p1antl aDd animala Ilronot eep"­
rnted fromtbeutinct by ne .... croatioo .. but Ilro toberog».rdcd .... 
thei r (iOllOCn,iantllthr(lllgh eontillUOO rel'r()(ll.ction ." 

The 'l'Lila.opby of Crestioo' h .. beoen t, ... ted 5n a mfU!terty 
manner by the Re ... lla,oknl'owell,inhia'EssaytontheUnityo{ 
,,"o,w.,' l&>:i. Notlliug can be lllOI1! llriking than the mllllOOl" in 
which he,t.o-w-. that the introdllCtion 01" new lpee>e. i. "aregnw-, 
not a ClLlluat pl.enomclIou,"or, aa Sir John UCl"llChet c:lt'TOUOII it, 
" a"atllml ill oontm--di8lillction to" ",imculons 1'1"OOC8t." 

Tho thiTd volume 01 the' J ournal of tbe Linnean Society ' ron--
!aim r-I ...... mul JuLy hi, 1&;8, by 1fT. "',Uaec and m,-.elf. in 
which, ... tated in the IntrodlJ(;tory mnarkl to Ihit volulIll.', the 

er"""rd._lnlh""II','Unterou<hunraiibtrdioEII\ ... i<blnngo.. 

t;::~;HF;7.!:·:?r~t:ri;tEt:;ol~:~':~~= 
1111821, .ot,.ilubtliel. SiLlLlb.- ........ h ... ~,. i .... ell no.-n. bHG mai .... 

~~rz ~ra~~;:!=?:= ~:.::~~ 
Im>d-.l· 

",L:rn ~h~ ~~:~i~~;.t~I;~r..:~:'O; ::i.:!t ~t.~j~~~·I~~':'~~t.o"~r 
.... ti"",1 ....... 11·fi"bo ...... rt.toB ..... ~b......m.-."' ... "u,.lhb;tory: 

~7'~tl~":".j'~:'t...~~.~"'ha~':~:~~~ 1.:= 
~10' .... ~Y· 
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tbt<nfy(.fXatural ~lectionl'rrumu1;;ated by Mr.W.Uaoowith 
admiral""foreeaml c1e.rne!I. 

In JUD<', l~W. l'rvf-.. lIud~y ga"" a lecture bcfOftllhe R.,,-al 
r...t.itltlj"Q IlIl Ih~ • l'cnU.lent Typo» of Animal Ufe.' nef~rrin.; 10 
.atb _, h.11'~:n.l&rb, .. II i, diflkult to (lOml'r~h~Il,1 t1~ meaning of 
meb f.ctl .. th .... , if we IIlPllWetbat eaeh .peciel of allimaland 
,,'t. VI' NCh great type of organi ... ti"u, was f"ruled Rnd placed upon 
""".urfaoooftho glubc at Jongintcn·R18by.tliltinctRdofcreath·e 
po .. el'j.lltlitl."'dllOt(1(l(IllcdlhatauchlUl .. uml'tioui .... ull • 
... I'I...tt..tl,ytraditi\lJlorrel·c18tioulUliti.orl>OlCdtothc~ncral 
analogy of nature. If,oo the other hand, we ,-iew 'I'croil!'tcnt 
Tn ... • in ,.,Jation 10 that hypotbc&iawhich IUI'I>(>I('Ilho o;pecies 
UYiug It any time 10 b8 tbe msull of tbe gl'llllmll modi6catioll of 
r-e1;'ting 1]~..,Iet_ hYJ>OtheW ,,-hieb, thO\l&h UIIlll'O"ell, .nd 
1Id11~b1IOII1eolitlS\l1'loOrt~n,ily~tlllOolllyooeto 
.. bieh I'b1~ lPl'ds any eoontelllnO(l; their niskllCll would 
_ to u.o .. thai tbe amount of modification whlcb HYing bcillgl 
lIa"eUllodHguneduriuggeologicaltimeilootyeryamallili relation 
&otbewboleteri .. orchanpwbicbthcyha,·clutrcrctl." 

III Deotmbcr, 1859. Dr. !looker puhli..be.\ hll 'Julroductioo to 
theAUltrl\iaat1"ra.' I lIlhefil1ltf"'rtoflhilgrt'ltwOlkhcllllmiti 
tbetrutholli.elll'aCelitandmodiflClllionof'llOlCic.,lIl1d 'U!'I)oTU 
Ihlad<lclrinehYlna"yor;llill• 1o!Jeen·alioQI. 

11m 111111 ooiti"l1 or tbis work wall !,ui.>]i,hed 00 NOI"cmoor 24th, 
18S9,lII<lthe~edi tiononJlUlUnl)'jlh,ll:1GO. 
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O~ Til E ORIGIN OF SPECIES. 

I:STRODl:'C'fIOX. 

WilE.." (In board H.ltS. 'Beagle,' as naturali:;t, J WM 

lnlwh ~Iruck wilh cert.lin (acu in the distribution of th ' 
(I"l!>lui(' ~'inl-"8 inhabiting ii'oIlth America, lind in tI:c 
g'~ll,,~i, .. 1 f"]lI.ti(\U8 of the present to the 1)(181 iulmbitanlS 
of that rontintllt. These facts, as will be ~n in the 
latkr cilllptN'II of this mlllme, seemed to throw some 
light on the orig-in of species-that mystery of mys!"· 
rit,., as it hClS been called by Oll(l of our grente~t philn­
BOJllu·N" On lily return home, it occurred to me, in 
U<J7, (hilt 50mcthiug might. periln"" 00 made Ollt un 
thii 'lilt lion by pnOt·ntly ftCCmllllialing and rdlectill;! 
(on alllll'l~ of fuo·t.J whi ... h could po:,-~ilJ[y ha,-e nny bear­
in!! 011 it. Anl'r fhO;' years' wurk I allowed mYl!elf tu 
llpeo-ulat ... on th.- ~ub';'''('t, snd dr('w III' !lOme short llotCf<: 
.111._ I t·nt.u-g..~1 ill l~ I into a akeleh of the conclll­
fIi,;.nR. 'IIhi"h tiwn liCemOO 10 me probaLle: (rom that 
,,,·ri,,.! 10 the pr<'>lCnt dRy I have steadily 1)111"81100 the 
MUll' ohj,·d. J hop(' that I may be exeuS<'<! (or I'llkr­
illg un IheBO 1)c~llal details, tiS I gil"() them to s.how 
dml J hnw not been hasty in CQllling to n dcdsion. 

Jly work iIJ now nearly finished; hut lUI it will takfl 
Int' 1'11"0 or three more years to complete it, and as mr 
1I",llth ill (,It (rolll strong. 1 have boon IIrgW to publi~h 
thia Alotilrnci. J 111I1"c more CII1M..'Ciruly hocll induced 
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to do tbis, 8.'J :\[r. Wallace, who ill now studying 111(\ 
Ilatuml hbtory of the )(olay an'hipelllf,'O, hlU! amH!t1 
at ahnOlit elactly tho gamc g .. neml OOIlChL~ious that 1 
IIIn'e on tile Ori&rill of species. In 18;)8 ho lIt'ut me n 
Il\('lnoir on this subjcet, witiJ a rrqu('fjt tlll.t I wonld 
fonmrd it to Sir Chllrl('8 Lyell, who ljCnt it to the Lill­
n{'nn ~iety, and it is pllblished in Ill{' tl.ird yolume 
of tho Jonnmi of tlUlot Society. f-;ir C. Lyell and Dr. 
Hook('r, who both knew of my work-thelatlC'r haling 
I'('a.l my skctC'h of 1844-honoure<1 me by thinking it 
fI.h·j",.bio to publhh, ",-ilh lIr_ Wallace's exe<>llcut mc­
moil', !«>mo brief extrtK"ts from my manu~ript~_ 

Thj~ ALo.trnct, ",-wch I now publi,;ll_ llHbt nC«'!'AAriiy 
bt~ iml)('rfect. I cannot here givo I'(:rCI'\'II('('f! ami antho­
ritit-i fill' my ~'-eral statements: and 1 mu~t tru.,;t to 
tho r{'iI.\cr rer ... ",iug IIOmc confldcll('O in my 8.('('um('y_ , 
No doubt cnors ..... ill hn,'e crept in, thollfth 1 hopo 1 hllYo 
alwuys been cautiolls in tnlsting to ~I authorilic8 
nloll(l. I cau hero gil-o only tho gNlCral conclu~ions nt 
whi(·h I hn"e arri\'E~d, with a f(lw fnets ill illustration, 
l>ut which, I hOJ:l(', in most ~ will ,mfike. Xu one 
('an feel moro8('lIl;jl>le thanIdo of the u<,<,<,,,oit,'ofhc!'e­
after IJublbhing iu detail all tho fll('llo, with ~fcl'('n('('!'Z, 
on "hich my oondu,;iolls lIa,-o been grouudC'lI; and I 
hope in 8 futuro work to do this. l~or I am w('l1 aware 
that &enn:ely 8 singlo point ill dj:K'l.I~1 ill thliJ: ,'olumo 
on whieh facts canllot be addu('('(\, often Rppareutl~' 
lcading to condwions dil'('Ctiy oPil();iite to those at 
Wllich ( II/we arrh'ed_ .\ fnir result cau 00 obtainl'<l 
only by fully stnting ami bttlan('illg tho fllcts and argn­
ments on 1>oth sides of each quc~lion; aud this cannot 
IJ08.'Oibly be here dOllc. 

r mueh 1'C!,"l'et that want of space I'nH'l'nts my ba\'lng 
t~e satisfaction of acknowledging tho generou,~ lI&<i.stanC(l 
which 1 h8'-0 received from ,-ery many naturalists, IIOmc 
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or tlu'lIl pCl'!IOnnlly unknown to mc. I cannot, 11Owo\,('r, 
I, I l!Ji~ opportnnity Ill\~ without C:'I: I)res;;iug my (leep 
(obligation!! to l>r. J[ookcr, who for the jagt tifta'lI yN11'S 

hu aitl, .. 1 m,' in ~'h'fj' lM),;.;:i!Jie wny lor hi.g large stOI"('8 

ofku"..-il'tlzc RUoi hisc:'I:ccllclltjudglilent. 
In cou.;i,ll'ring tho Origin of SjlOCi('ll, it ill quitc eon­

~'I'il'!lhl,) thnt n nnturflli~t, reflecting on tho lIlutual 
atlilliti,'11 of (lr~nni,' II(·in.,.;o, on Iltl·ir cmbryologicAI rcla­
ti"I1.", liL,ie gt't'i-'f1ll'hi"al di~lrilmtion, goologicall!lI('('('9-
lion. aIHI ol)l"r ~th'h f'lf't~, mi;.:ht ('(lllle 10 tho condll~ion 
Ihllt ,'IlC'h 8I'el'i,,~ h.,l not l"'('n ind"llCllilclltly cc'·/lh..-d, 
but had 11'''''''(,11010-<1, like ,·a.ricti(·~, from other ~pecic~. 
:S"\"('rtlwle>liO, ~tll'], n conclusion, (lI'en if well fuu1)(lcd, 
""n\'\ he uIIMti~fiV't(lry, until it rould be bhown how 
Iho iuullmerul,l,· 1'1""~'il'!! inhabiting thid world IUl.\'e ~""ll 
mo<li8t~1, 1-'0 IO~ I,) arquire that IlCrfl'(·tiOll of slnlcture 
811<1 evndal,ll.tinn ",hi,·1t jll"tIy excites ollr admiration. 
:Sllturali~L; ('tmlinnally refcr to ('xte-mn! <,on,lition~, 

1IIll'i1 as elimat", food, &c., lUI tho olily IJCl6l:;iblo ('nu~ of 
nriatio11- JnoU('v"rylimit('(illl'II8l',lUIwe l:ilhlll hcre­
afltr leo', this lIlily l_· tru('; but it is prcJlOl'ltC'l'Uusto 
attril,uta to nll"ro ~·:\t~·rual oonditiolll\ the stnltltll't.'. for 
Wtan('(', of tho ",~"Ipeekcr, with ih (('(:1, tail, ix'ilk, 
and tongue. /III uohuirubly IlI\upt .. 'tito eatdl ills('d~ ulltier 
the bark of trl.'(l!l. In thc e~ of the mi.-tlctOl.', \\llieh 
.:Ira ... ita uoUri,JUU'lIt from (,(·rtain tlL'C;;, "hiI'll Ims 
~ that fflu><t be trall!i]"W,ru..I hy certain birdll, and 
.hi.h has n.)Wl·r.I \lith l*'I"lrate lS<'xes abeolutcly re­
quiring Ilttl agot'lu'Y vf c<-rtaiu ill~' ... "ls to bring pollcn 
from one Ilm\"(-r to the otht·r, it is equally prcl)OF;tel'Ous 
to 8I'('Ount (or tb,) ~tructllro of this parasite, with its 
relatioll8 to *-'H'ml di.~tinct organic beiug!!, by the ('free!" 
fA exwmal oon,litiullll, or o( habit, or of tbo ,"olition of 
thel'iantilJlelr. 

hit, thcn.-ful'(', of tbe bigbest importnllcc 10 gllin a 
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dear in.sight into tllo means of modification and 00-

adaptation. At the oommencement of Illy ohilermtions 
it seemed to me probable that n careful study of domes­
ticatcd animals and of cultil'ated plants would offer the 
best chance of making out this obscure I)roblcm, Kor 
ha,'o 1 been disappointed j in this and in all othcr 
perplexing cases 1 11&1'0 im-ariably found that our 
kno\\'ledge, imperfect tllOlIgll it be, of ,'ariation under 
domestication, afforded tho best and safest duc, ] may 
"entnre to upre811 my ooll" jetion of tho high valne of 
such studies, although they have been w~ry commoilly 
nep:lected by lIaturnlists, 

}~roln these consi<ierntions, I shall devote the first 
chnpterofthi.~~\bstrn('\ tor ariation under DomClllieation, 
We shall thus see that 8 large amonnt of hereditary 
modification is at le8ill possible; and, what is equally or 
more important, we shall see how great is tho power of 
llIllll ill accumulating by his Selection sUC('Cl:I8ive slight 
yariations, 1 will tlwn pnss on to tho \'arinbility of 
species ill a state of nature j but] shall, unfortunately, 
be eOUlI)Clled to treat this subject far too briefly, Il3 it 
can be treated Jlropcrly only by gi\'ing long ootalogues 
of Cucl.i!. We shail, however, be enabled to discuS'! 
what circumlltanCCII nrc most fa\'ollrable to Huialion. 
III the next chapter the Struggle for Exi,.tencc amongst 
all organic beings throughout the worhl, which illm"i­
tably follows from tl.e high geometrical ratio of their 
inetense, will be trented of, This is the doctrine of 
Alalthns, applied to the whole animal and ,'egetable 
kingdom&. As Illany more ilidividualJl of each S}lCCiC8 
are born than call possibly 8Un'j,'e; and as, conse­
quently, there is a frequcntly recurring stn,ggle for 
existence, it follow8 tllat ally being, if it mry llowc,'er 
slightly in any manner profitablo to itself, under the 
eOIllI)\u and somctimes mrying conditions of life, will 
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"',e " bo-ttt'r chance of surviving, nnd thu8 he naturall!! 
.J«teJ. From the strong prineil)le of inh(!ritlln~, (ln~' 
.,lected TBriety "'ill lcnd to llfOllOgnto its now and 
lDOdiflc<;l fonn. 

Tbi8 fuudamcntal subject of Natural Scl(!(;!tion will 
be t"",lt·d at 80me I~'ngth in the fourth c\lI\pter; (Ind we 
ahall tlit'n I'N) how Xulural &Iection fllmost inel'itably 
('&1UI(>8 mn('h Extinction of the Ii'S/! impro\'cd (orms of 
lift', and I" .. L! to "hat I have colle<l Di,'ergcu('e of 
('hamMer. In the nut chapter I lihall di!ICuSIl tim 
oomplt'x and little known law8 of Hlriation find of corre­
lation of /lrnwth. In the four suoceedin~ choptcllI, the 
atnIIt .p".~llt and gravest difficulti('8 01\ the thoory 
will be ,,>in·n: namely, first, the diffi('uities oftrnnsitions, 
or in undt'J'!ltanding how a simple bc>ing or 0. simple 
organ ('an b€> changed and perfected into a highly 
ck,e1opt.J being or elaborately constmcted orgau; se­
OODdly, tbe ~ul,j('('t of lustinct, or the Illental pOWCttl or 
anim.lIl; tilirdly, Hybridism. or the infertility ()f~l>cci('8 
and the ft·rtilitv (If \'arit'ties whell inter<:~l; and 
fuurthly. tbt> i~pt'rf('Ctinn of the Goological HCC()rd. 
la the Dexi eha,ot .. r I shall consid!·r the goological 
~ of organie lot·in/.'li throughout time; in thC' 
eIeTeD&h and twt'lfth, t!wir goographiC'fll dilttribulioll 
~1J*"E';intht'thirtt't.·nth.thtircl!l&lifieatioll 
_ .1daaI aftIoitiea. botb .. ben mAture and ill all em­
bryonic roodition. In the last Ch0l'ler 1 shall give a 
brief' rer-apitulatioa or the "hole work, and a fow oon­
dodiog n:mark& 

No one ought to (ecl surprise at much remaining as 
Y" unt'J:plainoo in rt'gard to the origin of sl>ccic8 alltl 
1"wtiel, it he make Jue allowanee for our profound 
igDoranre in nogarrl to the mutual reilltions of all the 
beingt .bil'h Ihe around us. Who can cJ[.plain IIhyone 
IIpecieI range. "ideh' and is ,'ery numerous, and why 



another allioo speciC:II has a narrow mnge and is rare? 
Yet th(';<e relations nee of tho highest importance, for 
Ihey dctcnnine the Ilresent welfure, and, as I belie\-e, 
Iho futuro su(.'Ccss and modification of CI-Cry inhabitant 
of this world. Still 1088 do wo know of tbe mutual 
relations of the inmuncrnble inhabitants of tho world 
durinp: the many past geological CIMlChs in its history . 
. \!though much remains obscure, ancl will long remain 
ol>scure, 1 ('tJ.1I cntertain no doubt, lifter the most de­
Jibcrnte stu.ly and disJl6SSiollaw judgment of which I 
am capable. thnt the view which most naturalists enter· 
IlIin, and which I fonnerly entertained-namely, that 
l'8Ch species has been indepeudently created-is erro­
Il00U~. I l\1n fully convinced that SIJC('iC:II nee not im­
mutable; but that th080 belonging to whnt nre calle<l 
tho saUlO grnem are lineal dllSCClldnnts of some other 
find genenlllyextinct species, in the some mauller as 
the ncknowledg-e(I varieties of any olle species nre tIlO 
descf'lIdullts of that 8JlcciC8. Furthermore, I 11m con­
vinced thllt Klltuml Selection ILIlS been the main but 
not c:ulu~i\"e means of modification. 



('UP, I. '·~nB.TIOY tYOEIl OOYESTIC.\TlOY. 

CH.\P'l'ER I. 

Canoe. ';/ Yuiability_l:u«to of' lIabit_Conotlationor Gro .... th 
- l"btrit.'1l<'le - CbalVkr o( o..""c-.tic Yariet;" - Oiflkulty o( 
,1:":!i" ·.,!,!,iu.;b.tw,," n Y,ridi,,. KIlt! 1;J1"Ciet-Origillof J)oID .... tie 
VarifUn fro", "nlor Inure Spociet_n,'mettic l'i~\\o" .. their 
llil!'o I'$I,~ ao,l Ori;:!n - l'rincil'I<' of Sel~tioll and"nt!y f"lI"w...:], 
iI, Etr'lCts-~lcllo,~HCIll ab,l t;m'.)n.ciooA f;el~li"n-enk!>O"'n 
(JriRjIl ,of our Dom ... tie l'roJuctiQlU-Cir(:ulD.l1anOei fa~oorat.ll 

to;\l""'·II>(Iw"rol&L.-c:ti'1l. 

WRES we look tt) the individuals of the snme "nriety 
or .ul~,·aridy of our oMI'r eulti\'ate<! plants lIud (lui· 
mal", one of th(' fil"l'lt IKlints which strikes U~, is, tl.at 
thf'y A'i'lwrnlly dill'l'r I1lUr(> from each other than do t110 
iDI!i\"i<lunl~ of auy one ~IX>("i('g or "(lriety in a state of 
nature. \\lu'n w(' rdlt .. -t on the "fL':it div('rsity of tho 
planu. and anill)al~ "hic-h hllve bN>n cultimted, and 
.. tJ·h ha"a "ari, .. 1 duriuA' all ages under the mo.,t 
difl'l."ftnt climates ani! tn-otmcnt, 1 think wc arc r1ri,'cn 
to oondude that t!Ji" W"'lt rnrillbility is simply due to 
OW' domestic- prorluctioull lun'iug been mi:;(l(i umi('r con· 
ditioos of life not M unifonn 1IlI, nnd somcwhllt different 
(rom. tbose to which tho I16N·nt-ap(.'cies hnvc bc<on <'xposcd 
WId .... nature. '11lero is al~(l, 1 tllink, SOme probability 
in the "i(''tIi" prol'otlllll.'ti by Andrew Knight, that thi! 
variability may Lt.' Illu1.ly coun('('tcd with U<'CSlI of food. 
It teem.'! 1'l1;.'ttyell·ar that organic beings must be ex· 
po.ed during !l('n'ral ~I'nerations to tho n('w ('()nditionB 
or life to CIl~ nuy RI'Pr('('iable amount of mrilltion ; 
and that 'tIi"hen th(1 orgnlli~tion hns on('() begun to "Rry, 
it gcn('rally contiuued to "ary for many generations. 



No cnse is on J'C<:ord of a variable being censing to be 
\'arillble under ('ultivation, Our oldest C\lhivated planU!. 
!:Hlch II.!! whent, 8t ill often yield new varieties: our oldcst 
(Ionlcsticated animals are still capable of rapid improve· 
ment or modi6ct\tion, 

It hll.8 been dislluted at what period of life the cau.ses 
of "ariability, "hatel'cr they may be, generally act; 
"hetller during the early or late period of dc\'Clopmcnt 
of the embryo, or at tho instant of conccption, Gooffroy 
/:)L liilaire's cxperimcnts show that unllatural treatment 
of the embryo enuses monstrositieB j ami monstrositiCli 
('llnJlot be IlCparatc<1 by auy clear line of di.tinctiOll 
from mere \'ariations. But I am strongly inclined to 
snspect that the most frequent caUII6 of lariability may 
Le attributed to the male and female rel)roducti'l"o 
('Ieruellts having been affected I)cior to the act of oon­
ception, Several ren80ns make me beliel'O ill this j but 
the chief ono is the remarkfl.blo effect whicll confine­
ment or cultiratioll 1111.8 on the fundion of the 1'("1)1'0-
ductil'c system: this system appearing to be far more 
sll:>ceptible than any other part of the orgnnisntioll, to 
the action of auy change in the oonditiolls of life, 1\0-
thing ia more easy than to tallie an AnimAl, and few 
things more difficult than to get it to brt'ed freely under 
t-onfinement, Ol'ell in tl\C mallY cases when ule male and 
fl'lllflle llllite, How many unimals there are which will 
not breed, though liling long nnder not "ery dose con· 
finement in their lIatinl cOlilltry! Tlli!! is generally 
attributed to "itinted iustine\;>; but how IIUllIy cultirated 
plants display tllo utm08t I'igollr, alld yet rarely or nOH'r 
~l! In IIOme few sueh cases it has been dlscol'crcd 
tllnt I'cry trifling ehnngctl, such as a little more or les!l 
"ilter at IIOmo pnrticulnr period of growth, will detennine 
whether or IIet the l)lant set;! a seed, I cannot hero 
cuter on tho COI)ioUB details which 1 have colleded on 
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Ibi. ('UnoUII sub.rct; Lut to sholl' how siugular the laWll 
are "hidl dttrnniue tile reproduction of animnJllIllnder 
t"OIlfiIlI'lQ;'nt, 1 may ju,;t mention that camh'oroull ani­
maiL!, evcn from the tropics, breed in this counlry pretty 
frt't'ly undt'r confinement, with the exception of the plall-
1iw-adl'll or bear fumily, which seldom produce young; 
"hel'('fl./l camivoroll8 birds, with the rnrcst cKcelltiollS, 
Iianlly c\"(,'r lay fe rtile eggs. Many exotic plants ham 
pollen utterly worth lM., in the Mmo cxnct <-'ondition Il8 
in the most ttlcrilc hybrids. " 'hcn. 011 the 0110 halld, 
"e 100 domNti('Qted ~nimals and Illants, though oneil 
weak and ,iddy, yet breeding quite freely under ('()11-

6ut'mt'llt; and .. -heu, 011 the other hand, we lee indivi­
dnaJA, thouA'h taken young from a state of nature, pcr­
f....tly tamed, long-lived, and IleAlthy (of wJlieh I could 
gil'\) aumcrolLi instances). yet hlwing their reproductive 
,,.8tcm 110 K'rioUIIlyaffected by uupcreeil'ed C8l1l!C8 ns to 
f.uJ in &d ing, 11'0 need not be surprised at this system, 
_hcn it doe~ act under confinelllent, Iltt ing not quite 
h1tlllarly, and producing offspring not perfectly like 
tht'lrJltU'etltll-

t-itt-rility 11&8 Lo:'('11 l8i(llo be the bano of horticulture; 
but on tlli. view we owe ,·ariability to tho I8me cause 
.hk·h produ ..... sterility; and Hlrillbility iii the $Out(.'(' 
01 aU \he C'hoieeet J,ruductionil of Ihe garden. 1 may 
..Ad. that .. lOme otganillms "'ill breed freely undcr 
the m..t unnatural conditioDiI (for instnnee, the rabbit 
aDd felTt't kept in ilutcilt'll), showing Ihllt their repro­
ducti'e IY8t{·m hM not been thlls affcctcd; 80 wm BOrne 
animalll ami I)lanu \\-iill!!Ulnd dOIll('slicntion or cultiva­
tion, and vary vcry 8lightly-pcrhnpe Jlnrdly more tlum 
in ..... te of nature. 

A long lj.t could easily be gh"cli of "sporting plants;" 
by this to·nn garoenen mean a single bUll or offset, 
.hir.-h lUd.lt'nly l&i!8umes a ncw lind ao!ll('tilllC8 very 
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(iiiTCfellt dIameter from thnt of the re~t of tho plant. 
Such buds can be }lropngotOO by grafting, &c., and 
IlOlllctimes by 6ee(1. These" sports" aro extremely 
rare under unturo, bUl fnr from rare IIn{ier cultiration j 
and in Illig case we IM'<l that the treatment of the parent 
has affected n bud or otr.set, and not the O"lliCil or IlOllen. 
But it is the opinion of most physiologists that there is no 
essential difference bctwe(>n n bud and an onlle in their 
cnrlie~t stages of formation; I!O that, in fnet, "aporu" 
SlllJIJOrt the "jew. l1\O.t "nriability lIlay be largely attri­
buted to tho ovulCil or pollen, Of to both, huving been 
alTected by the treatment of the pareut prior to the nct 
of COIlCCIJtion. These Cllses IIn~'how ahow that '-arintion 
is not n~ily connected, as some authors OO'-OIIUP­
poaed, with the act of gt'neration. 

Rce<Uings from tho MUle fruit, and the young of the 
same litter, IIOllu:!timt'li differ OO1Isidernbly from each 
ollll'r, tllough both the young flud the parents, lUI lHiiller 
11l1! rernarkod, have appnrcntly been exposed to exactly 
the SlIme oonditiOIl.9 of life; and thill IIhowll how unim­
portant the direct cffcclJI of the oonditions of lifo are 
in oomparisou with the laws of reproductiou, of growth, 
fUlII of inheritance; for had the action of tho oonrlitions 
been direct, if any of tho young had nnied, all would 
probnbly hn'"o yari~l in the same mfluner. ~~o judg-c holV 
IUIICh, in the case of nlly vo.riatio11, we IIl10uid nttribute 
to tho direct action of henl, moistllT<', light, food, &c., 
is most difficult: my irnprcilSion is, thnt with nnimals 
such agencies b,wo produced yery lillie direct effect, 
though apparently more ill tbe case of plants_ l!'nder 
this point of ,-iew, l[r. Buckman's r~nt experiments 
on plan!.;! are extremcly millable. 'Yhen all or nearly 
aU the individual8 exposed to certain conditions are 
nffocted in tho Silmo way, the chango at fln;t appears to 
00 directly duo to such conditione; but in 8OIllO cases it 
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<'aD .,., "hOWD tbat quite oJlpoeite conditions prodnce 
limilar changes of structure, No"crihclees some alight 
amount of ('hange may, 1 think, be attribnted to tIle 
direct action of the conditions of lifc-ns, ill somo cnscs, 
ilK'l'eMt~1 size from amount of food, colour from par­
tieu.1ar kinds of food, aud perhaps tliO thicknC!lil of fur 
Iromdimate, 

JI.J.,it aleO lw a dceided influence, ns in the period 
0( ftolf('ring with plants wh('u trullsported from one 
climate to anothf'r, In animals it hns a more marked 
d1't'ct; for iratance, 1 find in the dODlCf'tie dUf'k that the 
bones of the wing \I-ciFh less and the bonce of the leg 
~. in I'""portion to the wll(llt' skl'leton, than do the 
acne b"lies in tbl' wild-duck; lind 1 Ilf(>lJ\lIlle that this 
('hangt> may be safcly attributed to the dom<'slic duck 
flying mnt'h ICIIII, and walking more, thlln itl wild parent. 
Tbe peat alld iuherited de\-e!opment of th(' udders in 
row! and W>8ts in countriCii where they nre habitually 
militl'(l, in {'o)Ulll8l'illOn with tho 91ato of these organs in 
other I'olllltri('ol, i8 auoUler inptance of the ('ffoX't of usc, 
Nut .1Iin~le dom,'~tic animal cnn bo named which 11M 
DOt in lUlU" country droolling CArs; and the viC'w aug­
(J"ted by lOwe authoN, that tile drooping is due to tho 
w..e of the WQal'Iea: of the ('tIr, from the allimais not 
beiag moch aIanned by ~r, 8C\.'ttI/l probohl.-., 

"..... AftIlDADy !aWl! rt"t-,>-tIiuting uriation, soma few 
orwhicb caD be dimly 1k'C1l, aud \lill be hereafter briefly 
.. tiOOOO. I will h.'re only alllltio to wIant may be 
....ut'd <Wrt'lation of growth_ Any chango in the embryo 
or lana will alw08t certainly entail chnnges in tho 
matnro animal. In monstrositit'tl, tho correl/l,tiolls bo­
twe(>D quite di8tiuct paris are very eurion!; lind mRny 
~! are gh-cn in hidore Geoffroy Rt. ] lilaire's groat 
work on thill object. Breeders bdi('\-e that long ljmbe: 
an aim .. , always aooowPo.wed by an elollgatcd head. 
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Some instances of correlation arc quite whimsical: thus 
cat<! with blue eyef! are generally deaf. Colour and 
('{Ilistitutional peculiArities go together, of which many 
remarkable CW:lC8 could be given amongst nnimll.ls and 
plants. }~rom the fllCts collected by licIIsiuger. it np­
})Can! that IIhite sheep and pigs 11.1'6 differently affected 
from rolourcd indil'iduala by certain vegetable I)()iso~: 
Professor Wyman has recently communicated to me a 
good i!lll~trlltion of this fact; on asking some farmers 
in ]~Iorida how it was that all their pigs were black, 
they infonned him that the I)igs ate the l)Rint-root 
(Laehn8I1thef!), which coloured their oonee pink, and 
which cnu3Cd the hoofs of all but tll6 Llack \ arictics to 
drop oil'; and ono of the" crnckcl"II" (i.e. :Floridn squnt­
terti) added," \\'0 select tho black members of flo litter 
for raising, as they alone bave a good chanoo of u"wg." 
UairlCl!a doga htn"o imperfect teeth: long.haired and 
COOl'S(l-haired animals are ililt to have, as is IIS8C-rted,lollg 
or mlllly horns; Ilig-COIlS with feathered feet ha'"e skill 
between their ollter toes; pigconswith short beaks han' 
small feet, and tIH:.,;;e with long beaks largo feet. IIenoo 
if man goes on !!Clecting, and thus augmenting, ally 1»­
culiarity, he will (II most ccrtJ.\inly unintcll l iolllllly modify 
othor Il1lrts of tho i!1ructure, owiug to tile mysleriou~ 
laWII of the correlation of growth. 

Tho result of t110 various, quito uuknown, or dimly 
llecn laws of varintion is infinitclycomplex and diversified. 
It is well worth while carefully 10 study tho sol'crnl 
trcati!K'll JlIIblished on !lOme of our old culti,·a.ted plantll, 
as 011 the hyacinth, potato, e\'en the dahlia, &c.; and it 
is really surprising to note the emile&! points ill structure 
Rnd constitntion in wllich tho \'arietiea and sub-nt.ricticd 
.1iffcr slightly from each other. 1'be whole organisatiou 
8('(!IlIS to have become plastic, and tends to dc}lft.Tt in 
BOrne small degree {rom that of the parental type. 
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Any,·ariation which is not inherited is uuimportant 
f<.lr u.s. .But the uumber and dh·enUty of inheritable 
d{'l·iatiollil of IItrnctnr(l, both lhOile of slight and Ih080 of 
c<Jn~illcmblo phy~iological impOrilulC'e, are cndlC:fl8. Dr. 
Prosper Lueua'a trelltise, ill two Inrgo volnUlCll, is tho 
fnllelOt nllil tho best on this slILject. No brooder doubts 
how ~tron~ is the tendency to inheritance: like prodllces 
like i.,; hia fundamental belief: doubt.9 hAve OOen throwlI 
on thia principle by theoretical writers alone. 'Vhen any 
u .. ,intion of atrudure often appears, and wo see it in the 
futlu:r and child, we cannot tell whcther it may 1I0t be 
dllt! to lil(' !lalnO calise hal·ing acted 011 both; hut when 
amongst indi,·icluals, 81Jparently ClI:poeod to tho sarno 
cunditions, any '-cry mre dc,·ialion, dno 10 80me extm­
onlinary coml.lination of circuDlatallceA, appears in tho 
".Irent_y, 01100 amongst Be,-eml million indil-iduals 
-nnd it reappears in the child, the mere doctrino of 
('hanceB almost eolllpeis us to attribute i~ TCappearance 
10 inheritallt'e. En:ryone mnst hal·e Ilenru of cases of 
aluini~m, prickly skill. I,a iry bodies. &c., appearing in 
I!",'eral nl('miJers of the sarno family. 1£ stl"luige amI 
rolre d('\-iations of structure nro truly inherited, less 
~tnl.nge and eommoncr del"iationa Dlay be freely ad­
lUitwd. to he inheritable, Perhaps the correct ..-ay of 
vi ... ing tht! wholo ~ubject, ..-oulu be, to look at the w­
h .. ri&an .... of cwry d18rader whak,-er 118 tho rule. alld 
non-inheritarwe WI the anomaly. 

'fht· laW\! gQh'ming inheritance are quite \Ulknown; 
P')OM co.n say ..-hya peeulinrityin tlifTcrent inUil·idnrue 
uf tht ' IIImlt' ~pecica, or in indi"idualg of different species. 
b 1I(11llt'timee inherited and 8(Jllletilll(-S not 80; why tho 
(·hild often n'H'rts in cerhdn characters to its graml­
bthcr or gnllldmother or other mOre remote ancestor; 
.iI)' a peculiarity is often trlllUIJnitkd from one sex to 
L>th IIICXce, or to 0110 sex alone, lnore commonly but not 
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exclusively to the like sex. It is R fuet of some littlo 
importance to us, that l)CCuliarities appearing in the 
males of our domestic breeds are often transmitted either 
eXChlSiYciy, or in 0. much grellter degree, to males o.lone. 
A milch more important ntle, which 1 think may be 
trusted, is that, at whatover period of life a peculiarity 
first appeal'S, it tends to appear in the offspring at a 
corresponding age, though sometimes carlier. I n many 
cases this could 1I0t be otherwise: t hus tile inherite<\ 
peculiarities in tho horus of cattle could appear only ill 
the offspring when ne/lrly mature; peculiarities in the 
silkworm arc knowu to appear at tho corresponding 
caterpillar or COOOQU stage. But hereditary disc8.8CS 
and some other facts make me believe thut tho rule has 
n wider extension, and that when there is no apparent 
rCl\.SOn why!~ peculmrity sllould appear at any 118.rticuiar 
age, yet that it does tend to II.ppcar in tIle otTs)lrilig at 
the samo period at which it first appeared ill the parent. 
I believe this rule to be of tho highest importance in 
explainiug tlle law8 of cmbryolo~. The»n remark!! are 
of course confined to the firSt appta7an~ of the peculi­
arity, and not to ita llrimary cause, which mar ha,'o 
acted on the o\'ules or on the male element j in nearly 
the same manner as in tho offspring from a .short­
llonlcd cow by a long-homed bull, the greater length of 
horn, though allpearing lute in life, is clearly due to the 
male clement. 

Having alluded to tho subject of w,'ersion, I may 
here refer to a statement often made by naturaliste­
namely, that our domestic yarieties, '\\'\1('n run wild, 
gmdually but certainly re"crt in character to tlleir 
aboriginal stocks. lience it has been nrgued that no 
deductions CIIIl be drawn from domestic races to species 
in a state of Ilature. I hal'e in "ain _endeal'ourcd to 
disCOl'er on what decisive facts the above stiLtement haa 
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80 olkn anti 80 boldly been mndc, l'hew would be 
~rent difficulty in proving itB truth: we rnny safely 
ronclU(le thnt \'cry mnlly of tile most strongly-marked 
domClltio vnrictics could not possibly lil'o in a wild 8tille, 
J II many CM('II we do not know whnt the aboriginal stock 
Irna. nnd &0 could not tell whetlicr or not nearly perfect 
l'eyersioll had Cll£I\\ro, It would be quite nl'Ce8Mry, in 
orucr to Ilrc'l'f'nt the clTects of iDt('rcl'O!'~ing, that only a 
single I'nriety should 00 turned 1008(> in its now home, 
XoverthdclUl, lUI our "nri('ti(,8 C('rtninly do occasionally 
revert in !lOme of thrir elll!.roC'ters to an{'('!<trai forms, it 
seeIM to me not improbo.ble, thnt if w(' could succeed in 
nnblro1i]jin~, or W/'fO to cultivate, dnrin~ many genero­
lions, the 8OI'erni races, for illlliance, ofthe caboo::,"E', in 
\'Cry poor BOil (in whicll CftlI(', Il0woI'cr, BOrne elT('Ct would 
hnl'o to be attriblltNI to the dircct action of tho poor 
8Oil), Ihat thoy wou\(1 to n \llTge extent, or e,'en wholly, 
revert to tho wild nboriginal stock. Wlwther or not the 
(·xpcriment would liltceoed, is not of great importance 
for Ollr lillO of arA'nmf'nt; for by tllo experiment itself 
tIle condiliOl1s of lifonre chungcd, If it could be &lIOll'n 
that our domestic l'arirli('8 m(lnif('sted !I strong tcndellcy 
10wI'ersioll,-lhntis, 10 losc their ncquiredcharocters, 
whilst kel)t under the 81\111(' conditions, !J1l(i whilst kept 
ill a oonsideroble body. 80 Ilmt fl'('O illtef('l'OIISill~ might 
ell('Ck, by blNlding tog<-tlu:or, any alight df'vialiolls ill 
their strurtul'(', ill such el\&(', I grant tJlat we could 
,ialuf'6 llothillg from dom('stic ,-arieties in regard to 
~1)('(!i(,A_ But there ill not a 8hndowof e\'idenoo ill fal-our 
of this I'i.ew: to I181>Crt that we could not breed 0111' cart 
lind rncc-hors('8, long and shl)rt·horned cattie, and poultry 
of l-arioll8 bTC('(\.s, and ceeulellt I'f'getables, for an almost. 
infinito number of g<!llemtiolUl, would be opposed to all 
t·xperiellee_ I may :add, that when under nnture the 
con(\itiollll of life do chnn~, Tariatiollll and reTCrsiollll 
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of elllu·acier probably do occur; but natural selection, 
a.lI will hereafter be explained, will determine how far 
the new eharoeters thU/j arising shall be preserved. 

When we look to the lleroditary varidies or races of 
our (tomestic animals and plant.!!, and compare them 
with closely allied species, we genemlly porooi,'o ill 
eoch domestic race, as already remarkc-d, tess uniformity 
of chameter than in true species. Dome~tic races of 
tho &:Hne species, o.lso, often hM'e a somewhat monstrous 
character; by which I mean, that, ahhougll (litTering 
from eaeh other, o.nd from other species of tho same 
genus, in se\"Cral trifling respects, they oftell differ in an 
extreme degree in some olle pnrt, both wllcn compared 
ono with another, and moro especially when compared 
with all tho species ill lIaturo to which thoy are nearest 
allictl. With these exceptioIlll (and with that of tho 
perfect fertility of varieties when crOS!!cd,~a subject 
hercufter to be discussed), domestic races of tho same 
specics differ from each other ill the Sllme manlier a6, 
only in most cases in a lesser degree than, {Io closely­
>lllied species of the Sllme genus in a state of nature. I 
think that this must be admitted, when wefmd that tlu:r€" 
are hardly any domestic races, either amongst unimals 
or plants, whicll have not been ranked by competent 
judges a.s thcdesccndnnts of aboriginally distinct spec.ies, 
aJl(I by other compewnt judges as mere yarieties. If 
nny marked distinction existed betweell domestic race~ 
lind spE"cies, this source of doubt could not so perpctu. 
nlly reenr. It has often been stated that domestic races 
do Dot differ from each other ill chllrneters of generie 
\'alue. I think it can be shown thnt this statement i~ 
Imnlly oorrect; but IInturfllisls ditTer widely in deter· 
millillg what characters aro of gencric ynlue; nll snch 
nt.luatiOllil being at l)rcscnt empirical. Moreoyer, on 
the view of the origin of genera w})ieh I sllall presently 
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gire, we ha\'e no right to expect orten to meet with 
j.;cncric differences in our domesticated proJuctioll8. 

When we atteml)t to estimate the aWOllnt of strne­
tuml difTl'rence between tlie domestic moos of the BOrne 
~1*Cies, we arc IIOOn in\'oh'cd in doubt, frOm not knowing 
whether they lulVo descended from ono or sol'eruJ parent­
sl)CCie~. This point, if it oould 00 deHred up, would be 
interesting-; if, for instance, it oould 00 shown tJlUt the 
gl'(>yhound, l>loodhonnd, terrier, spRniel, lind bull.dog, 
which we all know propngate their kind 80 truly, were 
the off~prillg of any single species, then such fRCtII would 
haw great weight in mllkinA" us doubt aoout th(' immu· 
Inbilit), of the wany Yery c10scly nllied naturnl ~1)CCiC8 
-for inrrtance, of the mally foxes-inhabiting difierent 
quart('n1 -of the world. I do not beliel'e, as we shall 
presently !lee, that the whole amount of differellcc be· 
twe('1l the 8Cl'eml breeds of the dog hns been produCt.>d 
uuder domestication; I beliol'o thnt IOIlIO small pllrt of 
tho difl'erenoo is duo ,t(} their haloing descended from 
distinct species. In the case of $Ollie othrr domesticated 
"pecic!!, there is prcsumptil'c, or eleu strong evidence, 
tliRt all the breeds ha,"e de~nded from !~ single wild 
.. wek. 

It line ollen been assumed Ilutt man line eliOllCn for 
dome$tieation animals ami plalll.8 ha"ing an extra. 
ordinary inherent tendency 10 mry, Rnd likewise to 
withstand diverse climates, I do not dispute that these 
cltpneitil'8 hl\\'6 added largely to tile Hllue of most of 
onr dOlllcetielited productions; but how could a 81wage 
l>Ol'ijibly know, whell be first tallied an lIuimal, whether 
it would Illry ill 8uc(.'('C(iing gcnera t ivn~, lIud whether it 
wllIl ld enduro other climates? Hftll tho little yaria. 
hility of tho ass or gninea.fowl, or the snul1l1)()wcr of 
('n(]unUlce of wamlth by the reindeer, or of oold by the 
common camel prevented their domestjcatioll? I cannot 
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doubt that if othor o.uimnls find plants, equal in number 
to Ollr domcsticnk'<i productions, aud belonging to equally 
diverse classes and countries, were tnkon from a state 
of lluture, [md coulll he made to breed for an cqnnl 
number of generations under doruesticntion, they 
would Ylu-y on un [l\'cro.,.-re [IS Jnrg-cly as the parent 
species of our existing domesticated )lroduetiolls have 
varied. 

In the case of most of our anciently domesticated 
animals and 1)lullt.s, it is not possible to CQmo to nuy 
definite conclusion, whether they lu:lYO desct'Jl(led from 
one or Boveral wild speei('S. 'fho o.rgument lDainly 
relied on by those who belic\'c in the multi})!e origin 
of our domestic animals is, that we find in the most 
ancient records, more especially on the monuments 01 
Eg}llt, much diversity in the breeds; and that some of . 
tho breeds closely resemble, perhaps anJ identical with, 
those ~til1 emling. EW"n if this latter fact were found 
more strictly and gen('mlly true thun seems to mo to 
be tho onse, what does it show, but thnt Borne of our 
breeds originated tltero, four or fh'o thousund ycars 
ago? Since the recent diSCQverics of flint took or celts 
in tbe superficial dcposits of Franco aud England, few 
geologists will doubt Ihat mun, in It. sufficiently civilized 
IItnte to ltave munufuetured weapons, exirlted at a 
pcriod extremely remote as measured by years; and 
we l..""1IOW that at the prescnt day there is hnrdly a. tribe 
110 b.ubarollil as not to bayc domesticated at ICfI8t tlte 
dog. 

'l'hc oril,rin of most of our domestic tmimals wiLl]lw­
bably for erer remain vague. But I may here state, 
that looking to tlw domClltie dogs of the whole world, I 
lulYf', after 0. laborious collection of ull kuown facts. 
como to tho conclusion tllat scl'Qroi wild species of 
Canidro IUlve been tamed, and that their blood, lUore or 
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It..;s mingled. fiows in the vei.us of our many (lomesti~ 
breeds. In regard to sheep IlIItl goe.13 1 ('lUI form no 
ollinioll. ];'rom fac13 communienf.(,<i to me by.Mr.Blrth, 
011 the hnbils, ,"oice, allli constitution, .te., of the humped 
I ndian cMtlc, it is probuble that these desccnded from 
a diflcrent aboriginal sl.oek from our Europe-an cattle; 
and 8e\'eml competent judgt'8 Lt>lieyc tJlat the-ec lattcr 
have hnd more thnn 01\6 wild I)(U'{'nt. With l"('S)W!Ct to 
horsc~, from reMOns which I cannot here give, 1 aUl 

with much doubt inclined to belie\"e, ill opP()IOitioll to 
8C\'eml uuthori!, tlult all tIle ~8 have de!'CO:n(\t'(i {rolll 
ODe wild stoek. Mr. J3lyth, wh(1O\e opinion, from his 
large and \'uried stOI"C8 of kuowiedgt', I sllOuld value 
more tlUIIl thut of allllOflt any onc, thinks tlltlt all the 
breeds of poultry ha\"o pl'OCff'(]e<l from the common 
wild Indiau fowl (Gilllus bonkj,·a). lu reganl to ducks 
and rabbits, the breeds of which differ oolllliderably from 
cach otilt'r in strueturc, the evidence llreponderntC8 in 
fln'our of their illH'illg all descendcJ from the common 
wild du('k and rabbit. 

The tloctriJle of the origin of Ollr 8C\"Cral domestic 
races from &e\'eml aboriginal stocks, has been carried to 
all ab8urd cxtreme by SOIllO (llltiLors. 'rhey bclio\e timt 
overy J'Ilce which breeds true, let tlLO distinctive cha­
rackn be C,'cr so slight, has Ilad ita 1I11d prototnM!. 
At Ihis rote there must. ha"e existed at.leaat a IICOre of 
species of wild cattlc, lUI many sheep, Ilml 8C\'crnl goats 
ill Enropo alonc, aud scn:!ml evcn within Grcnt Britain, 
One nuthor bclic\'~ that thero formcrly cl:isted in 
Great Britain cle"clI 1Iiid species of sheep peculiar to 
it.t "ucn we bear ill mind that l3ritain has now Imrdly 
0110 poculinr manuuat, nud .Franoo but fcw di,;tillct frolu 
those of Gcnnany and collVersely, (\lid so with l l ullgary, 
~pain, &c., but that cach of thCIIC kingdoms IlOiII!Cil8C9 
soreral peculiar breeds of catllc, bhcel', &c., we Illust 
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admit tllut mUIlY domestic breeds haWI originnted in 
Europe j for whence CQuld they have been dcriYed, WI 

those lICyerol countries do not p0811C88 a number of 
peculiar species ns distinct porcnt,.stocks? So it is ill 
Jndia. E"cn in the case of the domestic dogs of the 
whole world. which ] admit to ha\'e d!.*'ended from 
se,'crol wild speciCfl, it cannot be doubted. that tllere has 
been an immense "lIIount of inherited '-flriation; for 
who will believo that nnimuls closely r<>&em bliug the 
] tnli(lu greyhound, the bloodhound, tho bull-dog, pug­
dog, or lllcnheim spaniel, &0.-80 unliko all wild Cauiille 
-(lvcr existed fr«!ly in a state of nature? ]t I1ns often 
been loosely said Illnt all our races of d~ ha,'e beell 
I)roduced by the cl"068ing of a few aboriginal specics; . 
but by crossing we can only get forms in HOme degree 
intermediate betwe{'n Illeir parents j and if we account 
for our seYerll1 domestic races by this process. we lIIust 
admit tile former uistCllce of the most extreme ferms, 
as tho Itnlian grerhouud, bloodhound. bull-dog. &0., in 
the wild stnie. ?![oreo"cr, the possibility of making dis­
tiuct races by cro6&ing has been greatly exaggerated, 
Muny C&!IC8 are on record, showing thnt a race may be 
modified by occasional crosses, if aided by the cn.reful 
selection of thoea indj"jdnal lllOugrels which l)resent 
nnydesired oliamctN; l)llt thut a. race could be obtained 
nearly illterlilooillie between two ('xlremely difTcreIlt 
rfl(.'eS or 8peciefl, J ('un hardly believe. Sir J. Stbright 
expresslyexperimeuted for this object. and failed The 
olT~pring from the first crose betWC('D two Imre breeds 
is tolerably and eom(;limes (aa ] ha"e found with 
)igoons) extremely uniform, and cH·rything seems s.im1)le 
enough j but whell these mOllgn-ls are cro8sed one witb 
IUlother for Bevenll generations, hurdl), two of them will 
be nlike j ~U1d then the cxtreme difficulty, or rolher 
utter hOJ>e1C&uc!I8, of Ole task bet"QJIlCB al)pafcnt. Cer-
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tilinly, a breed intermediate \.Iet"'ccn two ver1/ diltinct 
breeds could not be got without extreme care and long­
continued IICleetion; nor can J find a single cnse on 
record of 1\ permanent moo having been thus fOfmed. 

On the BrucU (Jjthe D(Jme,tte P(9ton.-Bdio\'ing tlmt 
it is always best to study some special group, I have, 
aner delibcrntion, taken up dOIllC!!tic pigeons. 1 have 
kept every bfC('(1 which { oould purchase or obtain, and 
hn\'e been 1ll0i:;t. kindly fln'Ourro with skins from sc\'ernl 
quartef!! of the world, more especially by tho HOIl. " '. 
Elliot from India, find by tlul H Oll. C, Murray from 
Persia. Mnny treuti,;cs in difTerent langnngca have been 
published on pigeons, and some of tbem fire "cry im­
l)Oriant., lUI being of consillernblo antiquity. I 118\'e 
f\S;JO('inted with 8Cvernl eminent fanciers. find ha\'o been 
permitted to join two of the London Pigooll Clubs, 
'fhe diversity of tho breeds is something IIstonishing, 
Compare the Engli.sh carrier nnd tho sllOrt- faced 
tumbler, and ace the wonderful difference in their beaks, 
entailing col"TCIJponding differences in their !kul1s. '11u' 
carrier, more cepeciaUy the malo bird, is also remark­
able from tIle wondcrful do\'clopment of the carllncu­
lated skin about the head; !Inti this is nc('ompo.nioo by 
grcutly elongat('d eyelids, ,'cry large external orifices to 
the nostrils, and II wide gnpo of mouth, The short-fllC('(l 
tumbler hal! n. beak ill outline almost like that of (I. 

finch; and the common tumbler has thc singular in­
herited Imuit of flying at 1\ grent height in a compal't 
flock, and tumbling in tho nir head over hecls. Th., 
nmt is a bird of great size, with long, mllSSi\'o bellk and 
large feet; HOme of tile 8ub-brce<h of run\.a 11Il \'o vcry 
long nooks, othel"!! very long wings Ilud tails, othel"!! 
singllbrly short tails. Tho barb is allied to tlle carrier, 
but, instead of a Yery long beak, has a vcry short nnd 
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,"ery bl"Ol\(1 one. Tho pouter Ims n lIlurh (,longnted 
body, willA". and IcP"! j Ilnd itB ellomlou~l)' dl',"eloped 
crop> which it glories in inllatillJ!'. may well (':leite 8-<:10-

Ilishmcnt flud even laup:hL·r. Tho turLit IIIU1 n wry 
short and rollical beak, with" lin" of rcl"l'l'f;cd fcnthers 
down the lH'(,!Ultj and it hog tho Imbit of ('(Iutinunlly 
expandinp: sliiZhtly tho upper part of tho ()>o;ophagus. 
'l'he Jarobin IiIUl tho f('atiU'rII !lO mnrh n'yeT»l'Ci along 
the btwk of the lleek 11l1lt they fi,nn a hood; flud it hall, 
proportiolUllly to its size, much cJon"."llted wing and fail 
feathl'rQ. 'l'lu.' tnlmpeter and laugher, lUI their names 
exprt::se, lltkr a "erydilfercllt coo from tho other breeds. 
Tho fnntuil hlUl thirty or ('Ycn forty tnil.f('nth('rs, instead 
of tweho or fourteen-the Ilormal uumber in flU memo 
bers of thl' ~t pigron fiuuilr j and thl''''' fcathers are 
b'pt exPftllliC<'i, and al'(! cnrrihl so ereet, that ill good 
birds tho head and tnil tou('h: tho oil.p:lnml i~ quito 
aborted. ~e\'eflll other le~ distinct breeds might be 
specified. 

In tho IlkeletoTL'I of tho 8I'W'm1 hre<><11l, tho deye\op­
ment of thl' bones of tho faco in length and breadth 
and cunaturi' differ!! (,Ilonnolbly. Th(' sllfllX', lUI well lUI 
the breadth and length of tho ramus of the lower jaw, 
,'aries in n. higlily remarkable manner. Tho caudul 
und sucral "ertebne mry in Ilumber; as docs the uum­
ber of tho rib;., t~ther with thcir n'lath'o breadth aud 
the pretence of processes. The size and shape of tho 
apertures in tho sternum flrc highly mriable j so is th" 
degree of dirergenco and relatil'c sizo of tho two anns 
of the furcula. The llroportionnl width of tile gnpe of 
month, tho llroportiollal length of tho cyelids, of tho 
orifice of Jho 1l000trils, of tho tonguo (llot ahmys ill strict 
oorrelation wilb the lellb-th of beak), the size of the crop 
and of tho 1I1lper part of tho WIOpbagua; tho dm'elop­
ment und abortion of the oil-gland; the numUcr of tho 
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)lrimtlry wing and CIlllclJlI feathers; tliO rclatiro length 
of Iling and tail to enell otllCr amI to tho body; tbe 
r(>lilti'"e length of leg Elnd of the fect; tho numJx.r of 
IICutdlro on tllo toel!, the de,·elopmcnt of ~kin between 
th{' tOl.'F<, arc all points of structure which are yariable. 
ThE' I)(>riod at wh.ich th{' IlI.'rfoct plumag<' ia aequired 
mri('l<, 8.11 does tllO stnte of the down with which the 
IH·stlin~ birds nre clotlu'<l when Imteh('d. The shape 
nnd ~iw of the cggS l<nry. 'Ihe mnnner of flig-ht, lind 
in SOmo breeds tho yoire and di<;position, diffcr re­
mnrknbly. L astly, ill ('('rtni ll Ur('CdR, th{' males lind 
f\'lIIoles Il[we COIilO to differ to a slight degree from 
carh other . 

• \ ltO'o'\'ther at lrost a 800m of Iligeo08 mi;::.Jit be 
cho"l'lI, which, if ~ho"·n to nn ornithologist, and ho 
wt'ro told that they were wild birds, "oultl C<'rtainly 
be rnnked by him lUI well-defined s-ped.·FI, Moreover, 
T do not belicyo thllt. any ornithologist would place tho 
Eng1i~h carrier, tho sllort-fnced tumbler, tho mut, the 
harh, pouter, nnd fantnil in th{' some gt'IIUS; moro ('spe­
cially 8.11 in each of these breeds senml truly-inhC'rited 
Illlh-bn>eds, or spedee as ho might hnro called them. 
CQuld be sl10wn him. 

Gr{'nt as tho diffcr{'n('C8 nre between tho breeds of 
pig-(>(lllil, 1 nm fully oonrinced thnt tho common opinion 
of natllrolista ia corroct, IInmdr, thnt Illl IHIVe descended 
from tho rock-)ligcoll (Columba li\'ill), including under 
thi~ tenn sen!rnl b"Nlgl'nphiCilI rnces or SlIb-81K'ei('~, which 
dilTt:r from each other ill the mot!t trifling: rN'I'lC'<'ts. .18 
scw>ml of tho reasons "·llioh Iline led mo to this belief 
are in !lOme dcgrro OppliNlble in other COIlC1l, L win here 
briefly gi,·o tllcm. rr the severnl breedi! nre not n~ieties. 
nnd hlHe not Ill'QC(!e<le<l from tho rock .pigeon, they lUust 
IHwo descended from at least seven or eigh t aboriginll l 
stocks; for it is impossivlc to mnke tho 11r(>SCnt domclltic 
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breeds by the crossing of any lesser number: how, for 
instance, could a pouter be produced by crossing two 
breeds unless one of tllO parcnt-stocks possessed thc 
charactcristic enormous crop? 'rhe supposed aboriginal 
stocks must all havo been rock-pigcons, tJlnt is, not 
breeding or willingly perching on trees. But besides 
C. livia, with its goograllhicai sub-species, only two or 
tlLree other species of rock-]ligeons are known; and thcse 
have not (IlLY of the characters of tbe domestic breeds. 
lienee the supposed aboriginal stocks must either still 
exist in the countries where they were origillillly domes­
ticated, and yet be unknown to ornithologi3ts; (1m] this, 
considering their size, habits, and remarknblc chamcters, 
flCelilS very improbable j or they must have become 
extinct in tho wild state. nut bird.s breeding on Ilreci­
rices, and good fliers, are nnlikely to Oe exterminated; 
and the common rock-Iligcon, which has the same habits 
wiih tlLe domestic breeds, has not ~n exterminatC<"\ 
even on sc\'eral of the smallcr British islets, or on. til() 
shores of the Mediterranean. Rence tho supposed ex­
termination of so lllany species having similar habits 
with the rock-pigeon sooms to me a very rag]l llSSump­
tion. Uoreover, the several above-named domesticalc<i 
breeds have been transported to all parts of tile world, 
and, therefore, some of them must have been carried 
buck ugnin into their nath'o country; but not one lias 
ever become wild or feral, though the dovcoot-Iligeon, 
which is the rock-pigeon in a very slightly altered stllte, 
has become feral ill several places. Again, all recent 
experience shows tllat it is difficult to get any ,,;Id 
animal to breed freely under domestication; yet, on the 
hypothesis of the multiple origin of our pigcons, it must 
be assumed that at least gel'en or eight species were so 
tlLoroughly domesticated in ancient timeB by llll.lf-civi­
lized man, as to be quite llrolific under confinement. 

() I W Ii< f Is rwin nli 
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All nrgumcJlt, lUI it seems to me, of great weigllt, and 
apl)licnblo in &Oversl other cases, is, thai tho above­
;q>eeilied broods. though agreeing generally in constitu­
tion, habits, '·oiee, colouring, and in lII08t parts of thei, 
structure, with the wild rock.pigeon, yet (Lre ('eminl,­
higl,ly abnormal ill other parts of their slnldure j 'II",' 
llIay look ill vain throughout tho wholo great fauliiy of 
Cohunbidro for a beak liko thnt of the };nglish e/lITiel", 
or thnt of tho Bhort-faced tumbler, or oo.rb; for rel'cl1lCtl 
ft)lltherB liko thoso of the Jacobin; for a croJ) like that 
of tho J)()ut.cr; for tail-featllers like tiloso ef tho fantail. 
Hence it mUbt be assumed not only that hnlI-cirili7.ed 
mnn suCt.'e«ied in thoroughly dom~t..icnting scvcrnl 
speciea, but that he intentionally or by c1muco picked 
out eJ:trnordinnrily abnormal species; and furtllcr, tlUlt 

these very specics hal'O since all becomo ('Xtillct or Ull­

known, So many strange contingencies are improbahle 
ill the higheBtdcgrec, 

Somo fnell! in regard to tho colonring of pigronB well 
descrl"o collBideration. Tho rock-piA"eon is of a slaty­
bluo, and hlUl a wbite croup (the Il1(liall BlIl.J..i!pcciel<. 
C, inU!rmedia of Strickland, having it bluish); the tail 
has a tcrmiMI dnrk bar, with tho btu;e8 of tho outer 
{enthcl"lI extcrnally edged with whito; tho wings hnl'c 
two blnck borB: fIOme scmi-doml.'litie breeds, and IICmc 
nJlparently tmly wild broods, have, "besi,lea t],o two 
black bus, the wiugs chequered with black" 'i'heR(' 
8{"'cmlmnrksdo not ocelli" together in IUly other specie~ 
of tho whole family. Now, in el'cry olle of the dOlileati ... 
broods, tnking thoroughly well-bred birds, all the above 
marks, Ell'cn to tho wbite e<lging of the onter tail~ 
fcnthcn!. IICmetimCII concur perfectly tic1'elopcJ, More-
01'cr, "hcn birds belonging to two or morc distinct 
brcedB are cro8ilOd, nono of which nre bluo or hal'o all" 
of tbo abonHipociJIed marks. tbo mongrel Orr~l)riug are 

c 
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very apt suddenly to Require thC!!e characters. To give 
one instance out of scvernl whid! r hR\'e observed :-1 
crossed some white fantails, whieh brcOO "ery true, with 
some Llaek burU8--(\nd it 80 happens that blue varieties 
of barbs are 80 1111"0 tbat J never bean! of an iustance in 
England; Ilnd the mongrels were bla ... k, brown, ami 
mouled, 1 alllO crossed a barb with n gpot, which is a 
white bird with a rod tail and red epot 011 tho foreheatl, 
and wbid. notoriously b,,--eds very true; the mongrels 
wero dusky and moitlcd, 1 then crossed one of the 
mongrel barb-funtnils with a mongrel oo.r~I)QI, and 
they produ<.«l a bini of us beautiful a blue colour, w"itll 
tho whito croup, double black wing.bllr, aud barred Ilnd 
white.edged tail,feathe"" f\8 any wild rO<'k-pigooll! We 
can understand t1.ese f£l('l.8, on the well-known principle 
of re\-el"l!ion to ancestml cbarncters (confined, lUI filr as I 
hAve seen, to oolunf o.lone). if ull tho dome!!tie breeds 
hOl'c de8Cemk>(1 from the rock-pigeon. ]lut if we deny 
this, we mu;;t make one of the two following highly 
improboble 8Ullpoeitions, Either, fiMly, that ill the 
se\'cml imagined aboriginal stocks were coloured ami 
marked like the rock· pigeon, ahhougll no other existing 
specie!! is thus coloured and marked, 80 that in ca.ch 
SCllanl.te breed there might he Ii tendency to revert to 
tho very salno colours and markings. Or, secondly, 
til[l.t euch breed, e,'cn tho purest, has \Iilhill Il dozen, or 
(It iUOI'It within a acoro, of generations, ken cl'08Sed by 
the rock-Iligoon: I My within a d07.f'n or tll"enty gcnem­
tions, for wo know of no fact countenancing the belief 
that the child e\'Cr N:\'Crtii to SOlDO one Ollcc;;tor, removed 
by a greater number of generations, Ju a breed which 
11l\8 been croeacd only once with lIOUle distillct breed, tho 
tendency to l'Cvcrsion to uny chnrncl.(:r derived from 
such cr08S willuotumlly becomo less lind le88, M ill each 
succeeding gellurotion thcre wiU be J..'SII of the foreign 
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blood; but when there hu ~n no CroIlIl "ith a distinct 
breed, and there is a tendency in both pRtenLil to re,'ert 
to a character which hM been loet duriug 80me former 
genemlion, this tendency. for all that we cnn 800 to the 
contrary, Illay be tmusmitted undiminished for lUI inde­
finito number of gencrntioll8. 'fhese two quite distinct 
cases (Lre oftcn confounded by thOlie who ha\'o writtcn 
oninhoritance, 

Lastly, tl1(1 hybrids or mongrels from between all the 
domestic breeds of pigeons nre perf\'Ctly fertile. I can 
state this from my own ol.Men'ations. IlUrpoecly mnde, 
on tho moet distinct brcros. Now, it is difficult, per­
haJlil impo8i1ible, to bring fonran! ono ease of the hybrid 
ofl'''llring' of two animals cuarl!J diltinct being them_ 
SCh'C8 perfectly fcrtile. Some authors be)io\'o that long­
continued domestication elimillAtes this strong tendency 
to sterility: from tho history of tho dog I think there is 
somo Ill'Obability in this hypothesis, if upplied to species 
closely related togctller, though it is ullsupported by a 
single experiment. But to extend tho hypothesis so fill' 

ng to suppose that species, aborif:'illAlly lUI distiuct ao> 
carriers, tumblers, pouters, and fantnils now are, should 
yield offspring l)Crfectly fcrtile inter It, /!CCllliJ to me 
rash ill thoesttelllCo 

From th~se sc\'erol I'Ca8Ons. Mmely. the improbability 
or mall having fonnerly got 8e,'Cll or eight supposed 
species of pigeons to breed freely undcr dOlllcstication; 
these supposed species being qllite unknown in 0. wilcJ 
slilt~, auu thcir becoming nowhere feml; these species 
Jllwing \'cry abnormal cbarootcrs ill cortRill respects, as 
compared with nil other ColumlJidre, though 80 like ill 
U\();jt oJllN reSIK'ctil to tho rock-pit;'oon; the blue colollr 
Rnd \'ariollll black marks oceasionnJlyappearing in all 
tho breeds, both when kept 1)Ur(l flild Wh{'Jl crossed; 
the mongrel offilpring being pcrfcetiy fertile ;-rrom 
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tllCse sc'-eraJ reasons, taken together, we may safely 
conclude that all our domestic breeds hllye dcSC(!nded 
from the Columba lh'ia with ita geographical sub· 
sJ>Ccies. 

III favonror tlli.'!Yiew, I may add, firstl,-, that C.lida, 
or the rock.pigeon, has been fotUld capaLle of domestiea­
tion in Europe and in India; and that it IIgrees in habits 
and in a great nnmber of points of structure with all 
tlle domestic breeds. Seeondly, IIlthough an English 
carricr or short-factld tumblcr differs immenscly meer­
tllin charocters from the rock-pigeon, yet by COmllnring 
the sc\'eral sub-breeds of tllcse varieties, more cspooilllly 
those brought from distant countries, we can make 1111 

almost perfect series Lctwecn tlle e:xtrem€'8 of structure. 
Thirdly, those charactcrs which 111"0 mainly distinctive of 
oach bree<l, for instance tIle wattlo ' and longtll ofbcak 
oftllo carrier, the shortness of thllt of the tumbler, amI 
the number of tail-feathers in the fantail, are in each 
breW. eminently varillble; and tIle explanation of this 
fact will be obvious whell we come to treat of Selection. 
Fonrthly, pigcons have been watched lind tended with 
tho utmost care, lind lo\-cd by many people. They havo 
been domesticated for thousands of yeaJ"B in sewnll quar­
ters of the world; the earliest known record of IJigeons 
is in tl lO fifth lEgyptian dynasty, about 3000 D.C., 
tIS was pointed out to lIIe by Professor J...eIJsius; bllt 
.Mr. Birch informs mo that pigeons arc given in a bill 
of fare in the pre\-ious dynasty. I n the time of the 
Homllns, as we hcar from Pliny, irnmclllIC prices were 
given for pigeons; "nay, they liTe come to this IlllSB, thnt 
they C8n reckon up their pedigree and race." Pigeons 
were much valued by' Akber 1\I18n in I ndia, about the 
year 1600; never less than 20,000 pigcons were taken 
with the court. "The monarchs of I ran and Turan sent 
him 1101110 very rare birds;" and, eontinues the courtly 
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historian, " JJis Majesty by cl'088ing t]IO broe(ls, which 
method 11'88 never IJmeti:;ed before, has improved them 
Ilbtollishillgly." • About this samo period tho Dutch were 
Ii! eager aoollt pigeons as were the old Homan8. The 
pammount importance of these colI~illcmtjonll in ex­
plaining' the immeullC nmount ofvoriation which pigcons 
h6.\'o undergone, will be obvious when 11'0 trellt of Selec­
tion. Wo ~hllil then, also, see how it is that (he se\'eml 
breedll 80 often ha\'e 8 somewhat 1lI0Ul;troU~ charactcr. 
J t i~ also a most fal'ourable CitCUIll~tallco (or the pro­
duction of dil;liuct breeds, that male and female pigoolUl 
l1m be easily mated for life; ami thu8 diffetCnt breeds 
cun 00 kept together in the same aviary. 

l IUl\'e discussed the probe.!Jle origin of domestic 
pigcoll8 at somc, yet quite iusl.Inicielll, Icugth; because 
when I. first kept lligeons and watched the seH~ml kinds, 
knowing \leU how true they bred, 1 fclt fully as much 
dilllclilty ill believing tbut since tlley wero domesticated 
they could all ha\'o descended from n C01ll1ll0U parent., 
as any naturalist could in comiug to a similar conchl­
sion iu regard to the InallY species of finches, or other 
large groUJl8 of birds. in natur<!, Oue circumstance has 
~truck me much; namely, that lu~arly all the breeders 
\If ilio ,-nriOlls domestic animal.! and the culo"ators of 
IJiants, with whom I have convcrIIL'<I, \lr \\'bOiSe treatises 
J IUl\'o rood, (lrO firmly colwinced that Ihe several breeds 
10 \\hich each has attended, (lrO dcscended from 80 many 
nboriginllily di..tinct species. Ask, as 1 IU1\'6 asked, a 
('elcbroted roiser ofllereford cattle, whetlu:r ilis cattle 
might not havo descended from long.horns, and he 
"in !uugh you to scorn, llu\\"e neYcr met a pigeon, or 
poultry, or duck, or rob!Jit funcil:'r, who was uot fully 
~'On,'inced that each main b~ "0.8 dcsccuded from ft 

(\hltinct apeciCl!. Van MOllS, in hi6 tr<!o.too on pears aud 
UPlliCfl, 11110111'8 how utterly he dbbeiiCl'(!II that tho severol 
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sorts, for instance a Ribston-pippin or Codlin-apple, 
could owr llavo proceeded from tho seeds of tho !;limo 
tree. Innumerablo other examples could be given. Tho 
cxplanation, I think, is simple : from iOllg-oontinued 
study thoy lire strougly impressed with tll<l differences 
between the se,oeral races; aud though ther well know 
that each rnce vancs slightly, for they will their prizcs 
by selecting such sl ight differcnccs, yet they ignore al! 
general nrgumcnts, and refuse to Slim up in thcir minds 
slight differences accumulated duri.ng UlallY sucecssi'oo 
generations. :Uay llOt those lIaturalists who, knowing 
far IC!18 of the laws of illheritallCC thlln does the breeder, 
and knowing no more Umn he does of the intermedillto 
link.., ill the long lines of desccnt, yet admit that mally 
of our domcstie mees have deecended from the samo 
parents----may they not learn a lesson of caution, whcn 
they deride the idca of spocies in a state of nature being 
lillealdescendalltsofotllerspccies? 

&leetwno-Let us now brit:fly consider the steps by 
whieh domestic met:.'! havo lK><ln produced, cither from 
ono or from se'-cml allied species. Sollle little effect 
may be attribnted to tho direct action of the externl\l 
conditions of life, find some littLe to habit; but he would 
be n bold man who would aCC()Ilut by such agencies for 
the diffcrences of 1'1 dray and race horse, a greyhound 
and bloodhound, 1'1 Cfl.rricr al\d tumbler pigcon. One of 
tIle lllost remarknble features in our domesticl\ted races 
iii thl\t we 800 in them adaptation, not indl'Cd to the 
nnimai's or plant's own brood, but to man's use or fnncy. 
Some variations useful to him have probably arisen 
suddenly, or by 0110 step; mnIly botanists, for instllnce, 
belie\"o that the fuller's tea7.le, ,,.ith its books, wluch 
cannot be rivalled by'lIny mechanical contrivance, is 
only a variety of the wild Dipsacus; and this amollut of 
dJ:lllge muy have suddenly llrisen in a seedling. So it 
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Iw IJrobably been \\;th the Innlspit dog; Ilnd this is 
known 10 htwe been the case with tho nnoon sheep. Bnt 
when we compare the drny-horse Ilnd rnce-horse, tho 
dromcililry nnd camel, tl10 \'nflous bre~ds of IIhcep fitted 
cither for cultivlltcd land or mountain pasture, with tho 
wool of ono breed good fo r one PUTpo8{', and that of 
nnothcr breed for nnother purpose; whelL we compnre 
tllO mnny breeds of dogs, cach good for IllIlIL in very 
diff(Jrent ways; when we comparo tll(J gomc-eock, 80 
pertinacious in battlc, with other brecd~ 80 little qUD.rrel­
lJOIIlC, with" e\'crlastiog laycrs" which Ilcn'r d{'llire to 
sit, and with the bantam lJO IIlllaH and ell'g8l1t; when 
we compare the host of agricultnrnl, culinar,., ol"Chard, 
and Ilower-gnruen races of plants. mObt useflll to Illan at 
different sealJOns and for diflcrent 1)Il~ or 80 beau­
tifu l in his eyes, we must, I think, look further than to 
mcre \'Uriahility. We canllot 8UPPOS(J that all the breeds 
wero 8l1d<1Cllly Ilrodueed IlS perreet nnd as useful as wo 
11011' 8C() them; indeed, ill sc\'cral elUlef!, wo kllow 111at 
this has IlOt beell their history. The key is man's power 
of nccumuilltivo selection: nature gil'('SsuccCl!!'i\'c \'ariu­
tiolls i man adds thcm up in certain directions useful to 
him. In Ibis sense he may be said to make for himself 
llserulbrcedlJ. 

The great power or this ptineiJllo or MCleclion is not 
hYI)Olhetical. It iii certain thut severnl of our cmincnt 
breedcN 11I""c, m'en within a. siug-Ie lifetime, modified 
to R large extent IIOmc breeds or cattlo and sheep, III 
order fully to renli.se what they havo done, it is almost 
ll00cssory to read severnl of tho lUuuy trcntiscs del"oled 
to tlli~ subject, and to inspect tile animnls. Breeders 
habitually speak of all animal's orgalli,ution as some­
tiling quite Illastie, which thcy ('1111 model nhn08t as they 
IllellSC. If 1 had BllaCe I could quote numerous pnBSllgeEI 
to this effect from highly competent nuthoriti{'8. rousH, 
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who was probably better acquainted with tlw works of 
a~riculturists than alm()6t any othcr individual, and who 
IIUS himself a "ery good judge of an animal, speaks of 
the principle of selection' as .J thnt which enables the 
agriculturist, not only to modify the character of his 
flock, but to change it altogether. It is the magician's 
wand, by means of which he may Sllmmon into life 
whntc\'er form alld mould he pleases." Lord Somerville, 
speaking of what brooders hnve dOllO for sheep, says:­
;, It would seem as if they had c1mlked out upon a wall 
II fonn perfect in itself, and then had given it existence." 
'l'hat most skilful breeder, Sir John Scbrigllt, used to 
say, with respect to l)igC()lllI, that "he would produce 
any gil'en featller in three years, but it Ivould take hinl 
six years to obtain head and beak." I n SaxollY tlle im­
portance of the llrinciple of selection in regard to merino 
sheep is so fully rccognised, tlult IIICIl follow it as a 
trade: the sheep are placed on a table and nrc studied, 
like a picture by a conaoisseur; thi~ is done three times 
at interrnls of lllonths, and the sheep are each time 
marked and c1/lssed, so tllnt the ycry best lIIay ultimately 
be selected for breeding. 

What English breeders hl\.ve actually effected is 
proved by the enormous prices gil'eu for auimals with a 
b'OO<l 1JQdigroo; /lnd these h/l\'o now been el.:ported to 
"I most every quarter of the wor\(L The improvement is 
by no means genemlly due to cl'OEsing different brecds; 
all the best breeders aro strungly opposed to this prac­
tice, except sometimes amongst closely aUied sub-breeds. 
And when a cross has been made, the closest selection is 
far more indispensable evcn than in ordinary eases. If 
selection consisted merely in separating lIOme ,'ery dis­
tinct mriety, and breeding from it, the princil)ie would 
he so obvious as harilly to be worth notice; but its im­
portance consists in the great effect produced by the 
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accumulation in one direction, during 8ucoesaLVC gene­
rations, of differences absolute1y inflJlilrceiable by on 
uneduCilwd eye-dilferellcetl whicb 1 for ono h8'-0 vainl~' 
attempted to appreciate. Kot ono man in 8 tbOlL"-Slld 
luIS l\CCuracy of eye and judgment Bullicient to herome 
nll emillcut breeder. If gifted with thcllC qualities, and 
ho studies Ilia subject for years, !Iud dO\·01.('8 his lifctimo 
to it with indomitnble perse'-ertul(.'C, lIe will Bucceed, and 
may make gront improremenu; ifhe wants 8nyofthesc 
qualili(':8, he will assuredly fail. Pcw would readily 
IK>lic,-c in the natural capacity and years of pradiec 
roquLUte to lJc<.'Ome even a skilful Jligoon-fancier. 

'1'he same principles are followed by llorticulturists; 
but the nlriatioll8 are here oftell more (lLrupt. No onc 
811PP0805 that OIlr choicest. productions hAl"c been pro­
dUI.'(l(1 by II single \1U"iatioll from the aboriginnl stock, 
We hu\'o proofs that this is not 80 ill 80me eases in 
which exact reconls ha\'o been kept; tliu8, to give II 
\'ery trifliug iustnnee, tho steadily-increasing size oftlu; 
common gooseberry may 00 quoted, We fK'O an aslo­
ni~hing ilnprovemcnt ill lIlany 1I0ri~ts' flowers, when til., 
tloYicrs of tho present day aro compared with dm"'ings 
made only twcnly or thirty years Ilb'l), When a race of 
plant>! ill once I)ratty well establj,;luxl, the sccd-rsisen; 
do IlOt Ilick out the best plants, oot merely go o,'er their 
seed-bed$, and pull up the "roguClI," Il!I tltey call tbe 
plants that dc\'we from the proper standard, With 
animah thi8 kind of sclcetion is, in fact, also followed; 
for hlmlly lilly one is 80 carclc~ as to allow his worst 
animnls 1O breed, 

J u regurd 1O lliant8, there is aaother means ofobser\'­
iug the aecultlulated cffed.8 of ~dt'Ction-namely, by 
compftring the di\'crsity of flowers in the diffcn.'llt,-arie· 
tics of the 8ame species in the lJow~'r-hrnnlcn; the divcrsity 
of IC(l\'e~, pods, or tubers, or whatcH;r pArt ijj Yailled, in 
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the kitchen.ganlen, in cornpllri9011 with the Rower!! oftho 
same '"Ilricties; f\ll(ilho divel'!lify of fnlit of tile snmo 
8po...>('ies in the ordmrd. in ('Omlmri~1\ with the ICIl,-('8IlIH\ 
flowers of thl' S(I1lle sct of ,"arieties. See how diB'erent 
the leaves of the cnhbage nre, and how extremcly Illike 
the Rowers; 1,0\\' unlike the Rowcrs of the heflrtaease ore, 
and how alike the lea\'(~; bow mu("h the fruit of tIle dif· 
ferent kinds of f.,"OOSCbel'Ti08 differ in size, oolo\1r, s118pe, 
find IlIlirinC88, !Hili yet tile Row·cl'll )JreII(>nt very slight 
diffcrences. Jt is not thnt the "Ilrieties "Ilieh differ 
lnrgely in lIOllle ono point do not differ at all in other 
points; this is hnrdly C1'cr, I speak aftcr rorc(\11 obscr· 
,"atKm, I'crhpllR IIC,"er, the C88e" The laWi of correlption 
of wow1h, the importtlnooo(wbich should ne,'er be 0\"01" 
looket\, will ensure some Iliffercnl.'ell; I.mt, 8Jl a general 
rule, I callnot doubt that the continued sclection o( slight 
I"ariations, either ill the lenn18, tJle Rowen!, or the f"lit, 
will lJrodu('e mces dillcring from each other chiefly in 
thesecllllracterll. 

It mp)" be objccted thllt the principle of I!('icetiou hilS 
bN,n redUlW to mr>thodicnl IJt1ICtiee for 8('1lrcely more 
than three-qllllrtel"8 of a l'Cntury; it 11M certainly beeu 
more attended to of latc years, lind many IreatiEieS llln-e 
been publillhed 011 the snbject; Ilnd tho result h8Jl been, 
in a corresponding degree, rapid and importAnt. nut 
it is '-cry (ur from InlO that the llrin('i ll\e is n modern 
(lilK'Ol-ery. 1 could give scI"ernl r£!fCrenCe8 to the filII 
ackuowledgm(lut of tIle importllUCtl of the priueiple in 
works of high antiquity. I n "Ide and barbarous l)('rioos 
of English history dlOi('c auimals wer(l oneil imported, 
and laws were Il6&Ioe(l to prevent their (·xportation: thc 
dl'Rtnlction of lu.-.n:K.'iJ under a certain I!i7.(l W8Jl ordered. 
find this lIlay be ('OlllIJIlre<1 to the ,; roguing" o( IJlanl.;; 
by nUl"S('rymen. 1'11(1 principlo of s('\(,(·tion 1 find dis­
tinttl~· gi-.-cn ill au ancient Chinese encyC'iol)[(.'<iia" Ex· 
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!Jlidt niles are laid down by 8Omo of the Roman c1assictll 
writers. }'rom 1:GSS6get1 ill Genesis, it is clear that the 
oolour of domestic animals WIUI at that {'firly pcril!Nl 
attended to. Sa\'Rgeti now sometimC'll CIl)IIS their d0g8 
with wild canino animals, to imIJro\'O tho breed, and they 
formerly did 80, as is attested by IJflSStlges in Pliny. 'rhe 
MVagCS in South Africa match their drnught enttle by 
('oloHr, lUI do some of the Esquimaux their teamS of dogs. 
Li"ipgstono show8 how much good dOrll('Stic breeds are 
valued by tho negroes of tho intcrit)r of A friea \lho ha\'e 
not lLS'JO('iated with Europeans. Some of these fat"" do 
not &ho\\' aetual 8election, but they silow that tho breed, 
ing of domestic animals was Ctln'(ully attended to ill 
allcient times, and is 1I0W nttended to by tho lowest 
M.vages. It would, indeed, Ila\'O been a strange faM, had 
attention not been paid to breeding, for tho inheritance 
of good and bad qualities is 80 obviou8. 

A t the present time, eminent brecders try by llIetho­
dicnl ~e lcd ioll, with 0. distinct objc(:t in "iew, to make 
n now strain or sub-breed, superior to any tiling exist ing 
in the ("(Iuntry. Bill, for our purpose, a kind o(Scloctioll, 
whidl llIay be called Unoollacions, and which reiluits 
(rom every OIlC trying to IJOSSCSiI and breed from tho be-t 
indh'idual animals, is more imJlortnnt. 'rhus. a man 
who iulcnris kccpillg pointers naturally trit'S to get as 
good dogs as he ('flll, lind aCWrwllrdi! breeds (rom Ilis 
011'11 bNit dogs, Lilt he has no wish or cX I)l)ctation of 
IICTmtlncntly liltcring tho breed. Ke\'erthelC!!IJ we 
Illay infer that tIlls proce8i!, conliuuc<l during eentnries. 
would impro\'e and modify any breed, ill the SlIme wliy 
lUI Bakewell, Collins, &c., by thi" vcry Mrne process, 
only ('arried Oli more mctiu.xlicoHy, did gT('nt ly modify, 
el'ell during their own lifctime;<, tile (orms and qualities 
of th(·ir caUle. Slow and inS('n~iblc ehanW'l' of this 
kind could IIC\'cr be recognised uille>i8 actual melUlure-



menta or cnreflll drllwin~ of the bJ'('('(!s in question 
had been made long ngo, which might sene for compa­
riJKIn, 1n some {'IISC1:1, however,undmngt'tJ, or hut lillie> 
I'hanged individuals ef tho samo breed Illay be found 
in less cil'iJi,;ed di~tricta, where the brc<'d IIIU1 been lc;<;l 
inlpro'\'"ed. There is n'aSOll to belicre that King ClUlrles's 
~pnuiel has been UlICOll.SciolLSiy modifiro toala'W! utent 
biu{'(' the time of tlmt mOllard.! . Some highly<'\lmpetctlt 
ltuthorities are ('Ollvint'Cd that the setter is dircctli dc­
rinld from the 8j)fluicl, aud has prooobly been slowly 
altered from it. It is knowlI thnt the English pointer 
has been grently changed within the last ~Iltnry, ami 
in thill case tIle change has, it is belic\"()(I, Uet>1I chieOy 
dTedoo by CI\)_S with the fox-honnd j hut whnt con· 
('Crns ta is, that the ch.auge hn.s been effected uncoruci· 
nu~ly and gnvlually, and yet flO effectually, thnt, though 
the old Spanish pointer certainly came from i:lpain, Mr. 
J~rrow llo.a not seen, as 1 am informed by him, any 
ll11tive dog in Spain like our pointer. 

lly n similnr process of selection, and by careful tmin· 
ing, tbe whole lxxIy of English rneehor8<'ll have come to 
~urpa88 in fleetm'S8 and size the l!8rent Arab stock, 80 
that the laU(!r, by the ~lation8 fortheGoodwoOOHaces. 
are fM'oured in tho weights they carry, Lord Spencer 
und others have showll how the cattle of }~ngIRnd hayo 
increased in weight and ill early mnturity, compared with 
the stock formerly kept ill this country. ny comparing 
the accounts gh'cn in ol{l pig-COil trenti8C8 of carri(>rg and 
tumblers with tlH!1!t! breeds as now e:ti..~tillg in Brit.u.ill, 
1ndia, and Persia. wccun, T tbink.denrly trtu.'e the stages 
through which they II/we insensibly jl8.';ll(!d, and collie to 
differ!!O greatly from the rock-pigeon. 

YOl1ntt givC!lan eX(.'eUcnt iIIustrotion of the effect80f 
n (.'Ourse of selection, which may be con~idcred ns I1n­
cQn8Ciou~ly followed, ill 60 far that the breeders could 

The Co mDle t 
o f Chcwid Qafwil)""", __ ~ __ 



UNCO:SSCIOt:8 8ELY..cTIOY. 37 

lIen'r have expected or even IlIl.\"e wi~llcd to ha'·e pro­
duOC'd the re/lult which en5lled-liamely, the production 
of two distinct stmins. The two llocks of 1 .ci~8tcr sheep 
kept by lIlr. Buckleyand lIr. l3urge!l8, aa llr. Youatt re­
marks," have been purely bred from the ongiulIlstockof 
?!Ir. nllkowell for upwards of fifty years. ~·hcm is uot 
a sli~picion uistillg in the mind of lilly OM at all ae .. 
fJllllinled witll the subject tlult tho Owner of either of 
111CI\1 Iiaa doviated in anyone instance from the IlUre 
blood of Mr. &ke\\"eJI's flock, and yet the diffcrence 
between the sheep possessed by these two gentlemen ill 
80 great that they have tbe apl)fftmnce of being quito 
different ,·arietiCII." 

If them exist. 88vRgee 80 be.rbnrollH aa ne\·er to think 
I)f the inherited character of the ofiiol'ring of their do­
mestic animals, yet any ono animal partieulnrly useful 
to them, for any special purpo8C, would be earefully 
pl'l.'8erwl<1 during famincs and other accidents, to which 
savages are 80 liable, aud 5lIchchoice auimll!s would thus 
generally leave more offspring thall tho inferior ones; 
80 that in this case there would be n kind of ullcon· 
Scious IIClection going on. We see the nluo set on 
animals 6,·ell by the harburians of 'I'ierra d£'l Fnego, by 
their killing and do,·ouring their old women, in times of 
deartll, aa of less: ,"alne than their dogs. 

1n planl!! tho IIIlme gradual )lTOCeH8 of imprm·ement, 
tll1'Ougll the OCCa'lional preeen·ation of tile best indi .. 
viduals, whether or not sufllciently distinct to be mnked 
at their first appearance fI8 diJ!tinct ,'arictica, and whether 
or not two or Illore species or races hll'·o become 
blended together by cl"08lling, may )llainly be recognised 
in the iuereascd size and beauty which we now sec in the 
\ll.rietiCII of the heart..easc, r<J6(>, pelargoniulII, dahlia, and 
other "Inuts, when compared with the older \"arieties or 
wilh their parent.stoch. xo ono would e ,·er eJ[pect. to 

mcJet~url of Chilo ~ Darwlrl Onl;"" 



38 UNCONSCIOUS SELECTION. 

get a first-moo IU'IlrUelUlC or dahlia from the seed of 8 
wild plant. No one would expect to mise 8 first-mte 
melting pear from the seed of the wild penr, though 
lIe might BuC(.'CCd from 8 poor !!eedling groll'ing 1\ ild, 
if it had como from II. garden-stock. T he pear, though 
cultivated in classical times, nppenI"S, from Pliny's d,,­
scription, to have been II. fmit of very inferior qualjt~·. 
I lllil"e seen gr;;nt surprise e.:orpressed ill horticultural 
works nt the wonderful skill of gardeners, in having 
produced such sll\endid results from such poor mate­
rials; but the art has been simple, and, as far as the 
final result is colleenlC(l, has been followed 111 most Ull­

consciously. It has consisted ill always cultivating the 
best knownl'ariety, sowing its seeds, and, when 0. slightly 
vetter "ariety Ilns chanced to appear, selecting it, ami 
so oUll"lmls. But thc gardcners of the ciaAAical period, 
who cultivated the best pear they. could procure, ne,-cr 
thought what splendid fruit we should eat; though we 
owe our excellent fnlit, in sollle smnll degree, to their 
having naturally chosen and preserved the best. ,·o.rietics 
they could anywllere find. 

A large amount of change ill our cultiwlted I)lanls, 
thus slowly and unconsciously accumulated, explains, as 
1 believe, the well-kllown fact, that ill fI. VI\.:jt !lumber of 
cases we cannot recobrnise, and thereforo do not knOll", 
the wild Pflrl'nt-stocks of the plants which have been 
longest cultivated in our flower and kitcllCll gardens. 
If it has tnken centuries or thuusands of years to im­
prove or modify most of Ollr plants lip to their prescnt 
stnlldard of usefulness to mnll, we can understand llOlI" 
it is that neither Australia. the Cape of Good Hope, 1I0r 
any otller region inhubifC(l by quite llncil'ilised man, has 
afforded I1sa single plant wortll culture. It is not that 
these countries, so rich in species, do not by a stmnge 
chance possess the o.boriginalsl()(·ks of un~- useful plant!', 
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but tlltlt tho nnlivo plants hn\'e not been impro\'ed by 
oontinllcd llel~tion up to n stllndnrd of perfection com ­
pnrnblo with tllO.t given to tho plnnts ill oollntries RU­

cicntlyeivilisOO. 
In reganl to the domestic animals kellt by nnci\'il~l 

mRIl, it should lIot be overlookoo that thcy alm08t 
always luwe to struggle for their OIll'U food, at least 
during- ('crtaill !IeM01lS, And in two countries wry dif­
ferently circumstanced, indi\'iduals of tbe !!aUle !!pecies, 
Im\'ing slightly different OOI18titutions orstmcture, would 
often fJUocecd better in tho one couutry than in tho 
other; and thus by a pl'OC'C88 of "natllmlselcction," as 
will hereAfter be more flilly uplained, two sub-breeds 
might La formed. 'I'hi ... ])erllaps, partly explains wllat 
hIlS OOcn remarked by some anthon'!, namely, that the 
mrieties kellt by Ml'ages II/wo more of the character of 
species than thc vurietiOll kept ill cil' ilised COllllt ria 

011 tho vicw here gi\'oll of tho all-importantpartwhicll 
selection by man has pln)'e<I, it becomes Rt once obvious, 
how it is thatonr domcstic mces show adaptRtion in tllCir 
structure or ill their ha.bit8 to mRu's wants or fRucii's. 
We CRn, 1 tll ink, furtller uuderstnnd tho freqneutly 
abnonnlll cbnro.cter of our dOJn~tic rnccl;!, {lnd like"'ise 
their differences bdng so greut in external clllll'8(:ters 
and relati\'ely so slight in internal pAm or orgunil. 
)Jan eun hRnlly select, or only with much difl:lculty, any 
dC\'illLion of structure e:tC'Cpting sneh Ill! is externally 
\'isible; aud indeed be ~rely cal'Cfl ror wbat is internal, 
li e can n{'\,('f IICt by selection, eXC'Cllting on variations 
whieh are fitl;t ghen to him in somc slight degree by 
uatlln'. No man would C\'er try to make a fantail, till 
he saw a Iligeon with a tail de\dop«1 in I;()JnC sligllt 
degree in nn unnsual malllJcr, or a poutcr till htl 88.111' II 
Iligeou with a crop or somewhat unusual size; and the 
more abuormnl or unusual any c1lftntctcr WII.!I when it fin-t 
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nppeflred, tho Inorc likely it woul,l be to catch his atten· 
tiou. But to use such an expl'('8Sion as trying to make 
a fantail, is. I hal'O no doubt, in 1ll000t cases, uu('rly in­
correct. 'fhe mun who first selected a pigeon witll a 
elightly )urger tail, nen'r dreamed what the deacendallU 
of that pigeon would become through long-rontillucd, 
partly uuconllCiolis and partly methodical eelcctioll. 
Perhaps the l)fU'('ut-bird of all fantails had only fourteen 
tail-feathers 1I00uclihat cxpauded, like the r~'iiCnt Jam 
fnutail, or like indh-iduals of other and distillct breedll, 
in which as ronny as se"elltccn tail-feathers Iml"e 00e1i 
counted. PNhaps the first ponler-pigron did not inftatt' 
itll crop mudl more tlmn the turbit now does the uppCr 
port of its oosophngus,-a habit which ill disrt>g1lrded Ly 
nil fanciers, as it is uot one of tIle pointa of the breed. 

Nor Jet it be thought that some great dc,-ifltion of 
btrncture woulel be lI('(!(>8Snry to mtch tbe fancil:r'iI eye: 
he IJCrcei,-es extremely small differences, nnd it is in 
human nfltnre to mluo any 1I0,-e1ty, howcw~r slight, in 
one'a OWII poI!IIE'!ISion_ Xor must the '-alue which would 
formerly be set ollnllY slight diflcrenCCll in the illflividuflls 
of the same spoeiC8, be judged of by the value which 
would now be set on them, aftcr SCI-crill broods ba,-" 
Ollce fnirly loren established_ ::Irany slight differeuCCil 
IIlight, and indeed do now, ari!lQ amongst pigoons, whieh 
are rrjected as faults or deviatioDs frolll the standard of 
lXlrfoctiou of ench hre«l. The cOllllllon gOOllO has not 
gil-CD rise to filly mnrked ,-arielies j hcnee the 'l'oulou!I\' 
find the comlllOll bre«l, which diller only in ('Clour, thaI 
most flcctillg of chnrncters, IHlvo lately been exhibited 
asdistiuet lit our poultrY-Bho,,-s. 

1 think lhese ,-ie,,-s further uploin what has sometime~ 
beell notil.-w-Ilumely, that \Ie knOI'- !lothing uoout thl' 
origin or lli~tory of any or our domestie breeds. 1I11t, in 
fnet, a brood, like a dialect of a languagt', mil hanlly 0.' 
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8Il.id to hM'o had a definite origin, A man preecrre8 and 
breed~ from an illdh'idual with SOUle slight del'iation of 
structure, or takes morn care than usual iu IIIBtcililig his 
be~t auiUlnls Bnd thus impro\'etI thcm, Bud the impro,'ec:l 
individuals slowly spread in the immediate neighbour­
hood. But fI3 yet they will hard ly IUH'o a di~tillct namc, 
and from being ouly slightly nlluc<l, thei r iJibtOry will 
00 disregarded, Whell fuM her improved by the same 
@Iow and gradual process, they will ~pread more widely, 
Ilnrl will gtt recognised tl.I! something distinct and nllu­
able. and will then probably first TCl'('i,'e a pnn·jllciai 
IUl.me, In acmi-ei"ilised conntries. with little free com­
mlluiC1ltion, the spreading and knowledge of any new 
sub-br«!d would be a slow pr0ce!8. At Il0011 fI3 the points 
of mlue of tllo new sub-breed are ollee fully acknow­
ledged, tho principle, as I have called it, of unconscious 
eelection will always tend,-perhaps more at one ]>criod 
than at another, as the breed riscsorfalls in fllShion,­
perhaps moro ill one district than in another, ucoording 
to the stnte of ciyilisatioll of tho inhnloitnnts,-slowly to 
add to the clulrflCtcristie fentuJ'('8 of the breed, whateyer 
they may be. nut the chance will be infillitciy small of 
any reoonl ha"ing been prcsern!<i of such slow, \'arring, 
and ill8('llsible changes. 

1 lIlust now say a few words 011 tho eil'('ulll$tances, 
fa\'ourable, or the re\'erse, to llIan's power of 8('lection, 
A high deb>Tee of ,'ariability is ob"iou~ly flll'ourable, as 
freely giving the muterials for selection to work on j 

1I0t thnt mere illdi"idual difi'cl'('ncce are not amply suffi­
cient, with extreme care, to allow of tho acculUulation 
of n largo umount of modification in ulm06t any desired 
din.oction. Dut as \ariatiollS mnllif~'stly useful or pleasing 
to Ulan aplX'Il.r only occasionally, the chance oftheirap­
I_ronco will be much increased by a large number of 
indh'iduals being kept j and hellee thit comc! to be of 
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tho highest importance to succeee. On this principle 
l\l nrsJmll has remarked, with respect to the shcep of parts 
of Yorkshire, dmt "lIS thoy genemlly belong to poor 
pcople, and nre mostly in .mall bA., they M,'er can be 
improw!(l." On the otl)(~r hand, nurserymen, from milling 
large stoch of the sa.mo plants. are brenemlly far more 
suocessful than nmatetlnl in getting ncw aud \'8luablc 
,·nrictics. Tho kcepingof 11 large lIumbcr of indi" iduals 
of a. species in filly country requires thut the species 
should be pluced under favourablc conditions of life, so 
ns to breed frtocly in that country. "'hen tllc individuals 
of any sl)('('iea are lICanly, all the illdi,·iduilis. whatc"cr 
thcir quality may be, will grnerally be allowed to breed, 
and tlJis will elTf'Ctually ]ITe'fent selection. But prooobly 
tho most important point of all ill thnt the animal or 
plant sh01lld be 80 highly useful to IIlnn, or 80 much 
"allied by Ililll, thnt tho dosest attention SllOlild be 
paid to c,'en tbo sligiltcst deviat ion in tllo qlmlities or 
stnlCture of eaeh illt!i"idnaL Unless such nttention 
be paid nothing cali hoeffectt'd. I bnve seen it gnwe1r 
remarked, that it was mo..1. fortullato that tho straw­
berry began to "ary just whcn gardeners bq;an to attend 
cI08Cly to this plant. No doubt tho strnwberry Ilad 
alwnys mricd Binco it WII8 cultimted, bllt the slight 
"nrieti{'8 iJ8d been Ilt>glected. As BOOn, how(wcr, as 
gardcllcl'8 picked Ollt individual plants with slightly 
larger, earlier, or better fruit, and mi!lC<l 8C('(lIings from 
them, anti agnin pi<:ked Ollt the Ix-st seedlings and bred 
from tilem, theil, there appeart'd (nided by &Omc erossing 
wilil distinct Speci(8) those man~' admiroble "arieties or 
the stmll'ocrry whieh ha.m been l1Iised during tho last 
thirty or forty years. 

1n the CIIlIC of IIl1imals with sepamlo II('xe~, fooility ill 
11TCvent ilig C'rOllSCf! is an important elemcnt of success 
in tho formation of lIew races.-ut lelJst, ill n country 
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whicll is already stocked with oUler rnces. To this re­
sped tuciOllure of the laud plays a port. Wandering 
8A\-Rgt'S or the inhabitants of open ])Iaill/j rarely po!lSCSII 

more than one breed of the SDme @pcciCfl. Pib'"Wu8 can 
be mated for life, ami thia is /l great col\\-enicncc to the 
fnncier, for thus many m<>es lIIay be improved alld 
kept true, though mingled in tho SDlIIe avinry; and this 
circunlstnnce must h/l\'e large-Iy favoured the fonoation 
of new br~d8. l'i!:;'oons, I Illlly add, can be PTOplignted 
in great nmnbers and at a ,·ery ql1ick rote, lind iuferior 
birds mny be freely rejected, IllI when killed tlley serre 
for food, O n the other hand, cat.s, from their lIoetunlal 
mmbling habit&, callnot be etlsily matched, and, although 
so 'lluell ,·alned by women and childrell, we hanlly ever 
f!('(l a distinct breed kept lip; such breeds as we do 
sometimes 800 are almost al"'ilys imported from !!Orne 
other counlry. Altllollgh I do 1I0t doubt that some 
domestic (Illimnls vary lell8 than others, yet Iho mrity or 
ahlicnco of distinct bre"da of tho cnt, the donkey, pen­
cock, gooee, &c., may be attributed in main part to 
selection lIot ha\'ing be<:n brought into plll.y: in cnta, 
from tho di!l1culty in pairing them: in dOllkcys, fTOm 
only a few being kept by poor peopl/', aud little atten­
tion IlOir] to their breeding; for I"CC'ently in ~rtain parts 
of Spain anel of the lJnited Stat('8 this animal has been 
8urpril:iinglymodificd and improw'(l bycarerulselcction: 
in p<'l\{'()Ck&, from not being Yery CflIIily reared and a 
lll.rgo stock not kept: ill g'ccse, from being' mlull.ble only 
for two purposes, food 1l.11I1 featilers, nnd more ('specially 
fl'om no plclUmTo 1la\'ing been felt in tho di~play of dis­
linct b\'C('(\8; but the gOO6C l!Cem8 to hal·e a liillgulll.rly 
inflexible organisation. 

To Slim up 011 the origin of Ollr domcstic races of 
animals nnd piliuts. I belie\'e Ilmt the conditions of 
lifc, from their action on tho reproductivo system, are 
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80 far of the highest importAnoo fI.S causing nrriability. 
It a not probable that nrrinbility is nn inherent and 
lI()CCi!811.ry contingency, undcr all cireum@tallrc8, with aU 
orgauic beillb'1l, fI.S !lOme nulhoI'iJ hnve thought. TllO 
e/TGd./l of \'ariubility are modified by ,'ariuUlI degrees of 
inlleritllnOO and of i'C\·ersion. Variability is g<lvenled 
by many unknown laws,. more especially by that of cor­
relation of growth. Something may be attributed to 
tho direct netion of the <.'Ondilions of lif.... Something 
Illust he uttributod to UlI(I nnd dause. 'rho final result 
ij thUll rendered infinitely eomple:x. In 8Omo casetJ tho 
intere~ng of species, aboriginally distinrt, has pro­
bn"'ly plnye<.1 an important part in tho origin of our 
domestic breeds. " 'hen in nuy oountry ee\'enll domestio 
breeds ha,'o 011('(1 been estnblislled, tllei r OC'C'allional ill ­

tcrcroesing', with the aid of aelection, lul8, no doubt, 
largely aided in the formation of new llUb.breeds j but 
llie importall('(l of tiLe eroes:ing of varieties has been 
greatly exaggemled, both ill regnnl to animals and 10 
those plautlJ which are propagated by seed. In plants 
which are temporarily propRgllted by cuttings, buds, &c., 
tho importanl'C of tho cl'08!'!ing both of distinct spedes 
and of mrietiee iii imm('II9('; for tho {'ultinltor hero 
quito disrcgurJ9 the (U:tremo variability both of hybrids 
and mongrels, and tho frequcnt stcrility or hJbridi!; but 
tho eascs of planl8 not Prol)Rb'tltoo by seed fU'e of liltle 
importllnoo to 118, for their cnd\lrance is only lemponlf'Y. 
Over all these CUU8(;8 of Chango I am ('onvince<.l that 
tlLo B('CnnlUlali\'e adiou of Scloction, whether allplied 
mcthodit'ally aud llIore qnickly, or unconscioUllly and 
luore slowly, but Plore efficiently, is by fllr the predomi. 
lIalit Power. 
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CHAPTER II. 

V"lU"TIOY UNDEII N"TURr.. 

VariAbility - Tndi~idWlI dift'~renOOll_ Doubtful 'I'llCit. _ Wide 
""!(inl(, milch diffuaeJ, Rlld oommon 'I>eciCII .... ryllKlOlt_Speci ... 
oItbo JAI'gffgo'!ne .. ill .IlYOOUlltry"l1}'more thall the ,\>ee;CII 
ortbe"'III.1JeT~ne .. -llanyoftM.peeiolo(tboelargergroe .. 
... mble "ariet;' ill boeing .. eryclo.ely, but unequally, I'I!lau~d 
to .eh 0(00, and ill ha .. ing _Iri~tf!ol .. n~. 

B.:FORE IIpplying the Ilriuciples arri t'ed at ill the last 
chapler 10 ott,"Ilnic beings ill II. slato of nature, we must 
brit'ny discuss whether Illese lalter aro 8ubject to sny 
mrinlion. 'ro treat this subject at all properly, a IOIl~ 
t'lItuIOb"lle of dry facts should be given; but these I shnll 
I'l.'8Crt·O for my futuro work. Nor shall I hero discuss 
lho YariOltS definitions which ha,'O kell gi,'cn of tbe 
term spedes. No ono definition h/Ul1lS yet snti..;fied all 
natul'81ists; yet oYery naturalist knows "ngu(']y whut 
he m('ans when he speaks of Il sjX'CiC8. Geu('rally the 
tenn inciudl'll the unJ...-uown clement of II. distinct. act of 
creation. '1'he term" I'Ilriety" is almoetequaUy difficult 
to define; but I,erc community of dC8CCllt ill almost 
uuh'ersalty implied, though it call rar('ly be jlrot·ed. 
W 0 1"11'0 also what are called monstrosities; but they 
graduate iuto vnrieties. By a monstrOflity 1 presume is 
mCilnt somo considerable det'jution of struoture in one 
part, generally injurious to or not useful to the species. 
8omo authors use the tenn " "!\riat ion" in 11 tL,<:hnical 
sense, ns implying a moclifieation diJ'{'('tly due to th(' 
rhysical conditions of lifo; find "variatious" in this 
k tl8C are suppoeed not to be inherited: but 1\ ho Ctlll 
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say that tIle dW(Jrfed condition of shell .. in the bmckish 
waters of the Bullie. or dwarfed plants on Alpine sum­
mits, or tho thicker fur of an auimul from fur north­
wards, would not in eorne cuses be inherited for Ilt least. 
some few b,'Cu{'rntiolls? and in thiB cnso I I)resume that 
the form would b<> called a 'l'"ariety. 

i t may perhaps be doubted whcther monstrosities, or 
such sudd{'11 and great dC\'iutionB of stnlelure flS we 
OCC8.!lioually IICC ill Ollr domestic llrotiuctions, more espe­
cially with plants, aro o\'cr permanently 11rol:n.,<ruted in 
a atate of nature. Aronslers nro very apt to 00 sterilc; 
and alruOlit clery part of c'I'"ery orgnnic being, at least 
with animals, ill 80 beautifully related 10 its complex 
conditions of lire that it 8CemS flS improoobia tllat lUIy 
pnrt should ilave been suddenly produced IlCrfect, 88 that 
a colllpll'x machine should luwa been invenled by mall 
in a perfo:et 8tate. 1 lum;, 1I0t, nt least, been able to 
find good caSC8 of species in a smte of nature presenting 
Illodifications of structuro resemLling lllonstrOliitics 
observed in allied fonns. If sllch havo occurred, their 
perpetuation wiU have been duo to thcir beneficial 
nature, 80 tlint tllltuml selection will have come into 
play. :a[any cn.scs are J..-noll"n of plants IIhich regularly 
produce on different bnUlches, or 011 the cireuillferenco 
and in the centre of umbels. &c" flowers of a widely 
different structure i and if tho plant ccnsed to proouC\) 
flowers" of tho oue kind, 0. great cllflnge might perhltp~ 

suddenly be effected in tho specific character ; hilt then 
11'0 do uot at preecnt know by what ste))II, or for what 
!,'OOd, a Illaut Ilroduce8 two kinds or floll'el'll. With eulti· 
\'ated plant&, in tJ\O fe'll' C38C8 known of a \"aridy habitu· 
ally bearing flowers or fruit sl ightly differellt from each 
other, tllO prodllctioll of the \'ariety hna been sudden. 

Again, we 113\'0 many Bliglit difforCIICC8 which may bo.j 
called indil'idual dilTercllces, Buch Iii aro known frc -
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qu('utly tOflrpear in tile off"pringfrom tho ~me parents, 
or whieh lIIay be preswued to haro thus arisen, from 
being frequently observed in the individuals of tile same 
slX'<:ies inhabiting tho same confiued locnlity. No one 
suppo8Cs that nil tile individuals of the same species arc 
eft:jt in tho "cry same mould. 'rhe_,o indil'idual differ· 
enees !lrO highly important for us, for thoyare often 
inhcrited, as must be fami iinr to every ono; lind thus 
tIH'Y affurd materials for llatnral SCle<:liou to accuwu­
lntc, ill tho fl(l.llIe Illllllller fill mOll accumulates in any 
gin'n dil'('('tioll indh'idual differcll('('S ill h is domesticated 
Pl'OIh\('lions. Thc.o;e indh'idnal dilfercn~ generally 
aff~'Ct what naturalists consider unimlJOrtallt parts; but 
1 oould show by a long catalogne of f~ts, Ihnt parts 
whil·h llIust be called important, whether viewed under 
n I)hr~ioiogical or c1assifleatory point of ,·iew, II()llletimes 
mry in the indi"iduala of the sumo specics. I am COII­

"in('(I(1 tlll\t the most experienood natnralioL would be sur­
]lriscd at tho Ilumber of the ('fiiIC8 of n\riabiJity, e\'en in 
importll.llt parts of structul'C, wlueh ho could collect 011 
good authority, Il.8 T ha,·e rolte<:lod, duruig a course of 
years. Jt should be rememilel'('(llhat systematists are 
fur from pleased at fllldillg Hlrinbility iu iWIJOrtant 
{"hlll'llClcrs, and thnt theTC aro not many men who will 
Inboriou:olyexamine internal and imlJOrtfUlt orgnns, and 
comparc them in many 8.llOCUuens of tllo same species. 
It would nc\·er ha'l'l;l been el. fX.'Cted tbat the bnmdling 
of the llIain nerves cI08C to the grrot ccntral ganglion 
of an insect would IIII\'e been mri.lble in the same 
speciC's; it might htH'C becn thought tlult e1111UgcS of 
Ihis 'UlltuTe oould 118\'0 been effected only by slow 
dl'grcc8 j yet quite recently ~rr. Lubbock ho.s ~hOWll n 
d~'grM of variability in tllOSC main ncn'es Ul COCCIlS, 
which may almost be oompared to the irn.-gular branch­
ing of tho stem of a. tree. 'I'his IlhilOiKlphieal Ulltu.rali:.-t, 
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I may add,ohna also qllire recently Ihowll that the 
IllIUICles in tho larnu of certain inllOCl.l are very fnl' 
from uuiform. Authors 80metimea argue ill a circlo 
wilen they sUite thnt iml)()rtallt 0rgtlU9 IlOI'er vary; for 
theee same Illlthol'tl IlracticaUy rank that eharactc r as 
iml)()rtant (lUi IIOmo few naturalists hal'o hOllcstly eon­
fe.oacd) which dOCi! uot nUT; and, ullder this I)()int of 
I' iew, 110 ill8tall("6 of an UnI)()rt8nt part mrying wiU el'er 
be {ound: bllt lwder (IllY other point of "joll' many in­
staUI."eB il8Suredly call be gjnln. 

There is 0110 J)()l!\t connocted witll individual differ· 
cures, which is extremely peq)lexing: 1 refer to those 
genera which hal'e !lOinctimcs beell called" Ilrotean ,. or 
.. polymorpilie," in which the 8~iC8 present ali inordi· 
nate amount of Hlriation; and hardly two IInturalists 
can agree which forms to mnk as species and II hidl fill 
nuieties. " Te may instanco Rubus,Hosn, and liieraciuzn 
amongst planl.l, 8C\'(~ml genera of inf!Otts, and sel'eral 
genera of Brachiopod shells. In most 1)()lymorphic genera 
!lOmo of the species hll\'o fixed and definite characters. 
Genera which are 1)()lymorpwc in OliO country seem to 
be, with 90me few u<:eptions, polpllorphic in other 
countries, and likowise, judging from Urachiopod shells, 
at former period;! of t illie. These {acta are very perple.x:­
ing, for they seem to show tlmt this kind of 1'lHiability 
is indcj)Emdent of the conditions of life. I am inclined 
to suspect that we see in these J)()lymorpll ic gellem I'a­
riatioU8 in pointll of structure whiell are of no service or 
diMOn'ice to tho spe('ies, and which oonsequently ha,·o 
not been seized on and rendered definite by natural 
M!loction, 118 hereafter will be explained. 

ThOll6 fonns wh ich 1Xl69CSS in 90me eonsillcmble de­
gree the charncter of SpociCII, but which are 80 closely 
aimilar to SOIllO other forms, or are 90 c1011Cly linked to 
them by intermediate gradations, that natul1l1i..rt.a do not 
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like to mnk them as db-tinct spc<'ies. IU"O in 86vernl re­
spedil lho mooimportnnt for us. \\'0 hn\'o e\'ery reasoll 
to belie\'e that lOnny ofiheee doubtful nud cloeely-nllied 
form.il ha\'e pemlanently retained their c1lamcwn ill 
their OWII country for 1\ long time; for 8S long, as fill' 
as we know, all Imve good ant! true species, Practi­
cally, when 0. naturalist can unite two forllll! togctll('I· 
by othen Imving intcrmedinte ellIl.rnd.('n!, he treats the 
onc liB a "IITietyof the otJler, milking tho mOilt commOll, 
but IIOlnetimes the oue first described, liS the Sl~ies. 
and the ot her 118 tllo variety, liut cases of great ilifli­
culty, which 1 will not here enumemte, somctimes 
OCcur in deciding whether or not to milk ono fonn ns 
1\ \·ariety of Dnotller, c\-en whell thoy lire c101lCly cou­
Ilected by intermediate links; 1I0r will the oomllJonly­
tlSIIuIII('(1 hybrid Ilnture of the intennediato linke alwaYB 
rOIlIO\'O Iho difliculty, In \'ery mnny (,MCII, however, 
ono form is ranked as a variety of anothor, not because 
tho intcrmcdiute links have actually loccn found, but 
because annlogy leads tho oUsetl'er to 8UpPOSC either 
that they do now somewhere cUst, or may formerly 
hAve existed; and here a wido door for tJIO entry of 
doubt and conjecture i:J opened, 

JLenr<!, in dek!rmilling whether a fOflll ahould be 
mnk('(1 III! a species or a l-arlCty. the opinion of natnml­
i.llB ha\'ing sound judgmc!lt and wido CJ:periem'c seems 
tho only guide to follow. We must, howow'r, in many 
eases, docido by a majority of nAtumlists, for few well­
marked and well-known yarieties can be named whkb 
Juwo not boon mnked as species by at Least SOlDO OOIll­
pctcntjudges. 

~'hnt Yflrieties of this doubtful natur(l nre far from 
unoommon caonot be disp\lted. Compnrq tho sc'l'eraJ 
1I0ma of Grent llritain, of Frence, or oc,.tho United 
States. drawn up by different botanists, and seo what a 

D 
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surprising number of fonns haye been ranked by one 
botanist 118 good 8IJoCde~, and by another 118 mere 
I'llrieties. Mr. H. C. Watson, to whom ] lie under 
deep obligation for assistance of nil kinds, 11118 marked 
for me 182 lIritish plo,uUo. which are gl'n('l'Qlly con­
"illeM fill "arielies, hut \I hich 11l1n:> all been ranked 
toy botanists fill IIped('S; and ill llIaking this list he 
has Olllilted many trifling mrieties, but which Ilever­
Ih('!r~ hn"c be('n ranked I.>y 80mI' I;otnni"ts !UI species, 
nud he has entirely omitted scI"eral h.ighly polymorpbic 
g<>nrra. Under genem, inclmling tho most polymo'1)hie 
foml8, Mr. Babin~on gin~ 2;;1 speciCfl. wher<"8S iUr. 
Benlham gi>-es only 112:,-a differellee of 13!J doubtful 
forms! _\mollp;!lt animalil ..... hich unite fur each birth, 
ami IIhieh are highly locomotil'e, doubtful formll, ranked 
by oue zoologist ftSa "peeies and by another o,s n '"nriet~", 
call rarrly be found witiJin the same country, but are 
common in selmral1!d nreas. How IlIl\ny of those bird6 
Bud insects in Norlh .America and EUN'l]lc, which differ 
I-cry slightly frolll e,":h other, hal'e Ix>cn ranked bv 
one Clllineut naturalist 1\8 undoubted Slle('i~, lind by 
Bnother as mrietits, or, 88 they are often called, as 
geographical roces! :Many years ago, when comparing, 
and seeing others compare, the birds from the sepa­
I'ule islands of tho (:IlIB1Jag08 ArehilJoCln~o, both one 
wilh another, ulul with th()S() from tho Ameril"IUl mBin­
land, I Wag mudl stru{'k how elltirely vngno find arbi­
trary is the distin(·tion between specie& find ,-arieties. 
On the islets of the liltle :.'oladeira group there are 
mallv insect .. which are characterized /l.S Hlrieties in 
!lr. \rollastou'iI fldmimlolo work, but which certainly 
\\ollid be ranked nil di~tjnct species by many elltomo­
IOgi~tB. Even Jrdnnd hns B few nnimnls, now generally 
rl'gnrded flS ,'arietic8, bllt which IlllYe Leen rnnked nil 

species by some zoologi~ts, Scl"eral IDOtIt experienced 
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ornithologists consider our Urili .. ll f'Co(l gronse tuI only a 
~trong:ly-lIIark<:-d race of II. Norwegian !!pCCiCfl. whereaa 
tho g:l'('al,(or Ilumber rank it as (Ill lllldoubted BJX'ciClii 
l)('('uii(lr !oCreat Britain. A widcdistanco between the 
home!! of two doubtful forms leads many naturnli~ts to 
milk hoth as distinct species; but what diQtanoc. it has 
been well a.~ked, will suffice? if that betwccn America. 
and Enrope is amplc, will that betw('(>n the Continent 
and ll1e Azores. or )fadcim, or tllo Cllllari~ or ireland, 
be sufficient? SoUle fell' nntllrnli~t.I maintain that 
animals lIeW'r present "arietiCfl; but then these samtl 
llatllrnli~tiJ milk tho slip:hle;;t dini.-~n{'Cfl as of specific 
'1I.IIIe; and will'n cycn tile same identical form is mct. 
with ill two di,;taut ('(Julliries, or in t\\'o quito distinct 
goolQ<~riclI.l formations, they go 80 far lUi to belic\'c thnt 
two sP]mrnte slKlcie~ are hidden under tho same drell& 
Fillll11y, it cannot be disputed that l1l(lny forms, con­
sid{'red by higllly,colllpetcnt judges as varieties, 111m:: so 
]wrfl'Ct ly tho c1laraeter of spocil'a tllnt they are rnnked 
by cther highly-eompctcnt judgee lUI good flud truc 
~pc(·ie.s. 1illt to discll",,~ whetJler sneh tilightly diff('r('llt 
forlllS llro rightly called sJlC(!ies cr ,'ariHil1<, befQre any 
ddinition of these terlllS has been gCIU:rully a(,("eIJted, is 
"ainly to bent tile auo 

l\lany cf the cases of strongly-marked Yarieties or 
douLtful 8p<!('ics well dcscn'c ('Onsidernticn; for f!C,'eral 
intere_,ting lines of argument, from gl'OgnlJlhical dis­
t 'jiJllticn, analogical mriation, h)bl'idillill. &e., hayo been 
brougilt to Uellr Oil the attempt to determjno their 
mnk. 1 will here gi,oe ollly a single iu~tllnre,-the 

wcll-known cuo of the primrose .llld ccw»1ip, or l'l'imula 
"ulguri$ and ,>eris. These plant!! differ ronsi{iPrnbly in 
PI'I)(,pnmO!!; they ha"c fl lIifl'crent fla"our, and emit 11 
diffcrelltodour; they Howeratsligiltly differellt periods; 
they grow ill ~mewhat different stalions; theyaa::end 
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mountains to different heigllts; tlH'!y havc different 
goograpllical n\nAC'8; and Illstly, according to w~ry 

numerous eXl'erimentg made during se\'C'Mu years by 
that mOllt ('(Ireful obel'n"er Gartucr, they can be croeee<] 

Duly 'with mudi diniculty. We could hardly ..... i.ill for 
better e\·idcn('C of the two form8 beiuf(' specifically dis.. 
tiuct. On tho other hand, they are united by msny 
intenllooiate link~, and it is wry doubtful ..... hether tllesc 
l inks arc hybrids; and there is a large amount of ex­
perimcntal ovidence, sllOwing tlmt they descend from 
common pnrcntB, I\lId conscquelllly must be mnked lUI 

\·aricties. 
C]()@() in\·Ctiti~tioll, in ffi06tC1U!ell, will bring nat\lrali~tg 

to an agre<!ment how to rallk doubtful forms. Yet it 
lnust be collf~ that it is ill the best·known counlri{ojj: 
tllat wc find tllo greatel>t number of {onns of doubtful 
mlue. I lul.\'o kCIl struck with tho fad, that i{ any 
aniuml or 1)lallt in a sl9.te of nature be highly \lscful 
to man, or from I\ny {'ause closely attmet hia atiention, 
varieties of it will almost ulli\'ersally be foulld reeorded. 
Thcso mrietic~, moreover, will be oneil milked by IIOme 
authors !l.'S f!:pcei<!8. J..ook at the l'Ollllllon oak, ho\\' 
closely it lil\ll been studied; yet a Gennan author 
mllkos more tillm a dozen species out of forms, which 
are almost univerw.lly considered as \'arieties; alld in 
this country the highest botanical authorities lind prac­
tical men ClIll bo quoted to sllOw tllat the sessile alld 
pedunculated oaks I\TC cither good and distinct specics 
or mere varieti<!8. 

"nen a young Ilaturalist commences the study of a 
group of orgllnisms quite unknOWIl to him, he is at fil"Bt 
much perplexed to detcrmine whllt difli:renOOll to cow;idcr 
!l.'S specific, lind whllt lUI varietics; for he knows notlling 
of tbe Ilmollllt au(i kind of variation to which the group 
is subject; auu this shows, at least, llo\\' "'cry generally 
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Ul{'re is 80me variation. But iC he confine his attention 
to oue dlU!ll within olle country, he WilillOOlI make UI) 
lliil mind how 10 rank most of the doubtful fonns. liis 
gcnenll tendency will be to make mally spcci~, for he 
will Lecome impressed, just like the pigroll or poultry 
(,meier before I\lluded 00, with tho I\mounl of difference 
in the forms which he is continunlly stmlying; and he 
has little b"encrul knowlcdb"C of anldogical mriatiOll in 
other groups and ill other oonlltriefl, Ly which to correct 
hi~ fin;t impre&lion8. As he ext('udll the rouge of his 
ob,...,natious, he will meet with lIl(ll"O Cfu;CSl of difficnlty; 
for he \\·ill encounter 0. great('r IlUmh<'r of closely-allied 
fonn&. .uut if his obecn·ll.tionH 00 widely ellended, he 
will in the end generally be elllllJ\loJ 00 mako up his 0\\,11 

millll woicll to call Hlrieties lind which species; but he 
"ill IIUI"(.'Ce<i in this at tho I'xpense oCadmilting mudl 
'"(ltIutioll,-and the truth of this admi""ion will often be 
di"jlut~1 hy other IInturalists. \\"hon, 1ll0reon!r, he 
COUles to study allied forms brought from eonntries not 
IIOW continllOu.!!, in which ease ho C!l1l Jmrdly hope to 
find tile intermediate links b<:tWCl'II Ilia donbtful forms, 
11\1 lI'ill ha,'e to tTU.J>t almOiilt entirely to analogy, aud llis 
difficuhil's rise to a cumax, 

Certllinly 110 clear lillo of d,'marcatiOII Iw &..!J yet 
l~n drawn between SlleCies alld ,;ub-i!j)OCies--thal is, 
the Corms IIhich ill the opiuion of!;Olllo naturalists come 
"cry ncar to, bllt do IIOt quite arrive at the mnk of 
~p~>('icg; or, agnill, between slIL-6I)('('irs and well·marked 
'"ilridil'~, or loetweell lesser mrictieo; I\lId indi"idual dif­
f\'rcllCCf!, 'l'hesedilferenCCII Lleud iuto ('aehother in an 
iU!j(>lIsibl(l serics; and a seriee imprt:bI>08 the 1l1illd with 
tho idcn of an actual passage. 

Helice I look at indi,'idnal diffcrencce, tllOugh of small 
interest te the sYlltematist, &..!J of high imj)()rtauee for us, 
ft3 being the first step towartb sueh slight ,'arictics &..!J 
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Ilro barely tlwllgllt worth recording in works on natuml 
history. And I look at \'arieties whidl arc in IIny degree 
more distinct nnd permanent, as lltel)!! leading to more 
strongly marked aud more permanent \"aricti('8; and at 
these lutto('J', as leading to suiH!peciell, and to species.. 
'fhe passage from one sIHge of diflerellcc to another and 
higher stage may be, in some Cll.SeiI, due merely to tho 
loug-eontinued actioll of diffeJ"{'llt physical eonditions in 
two different regions; but I Ilnvo not much f(lith ill 
this \'iolV; Imd 1 attrilmte the passage of a "ariety, from 
0. stllte in which it diffor~ Yery slightly from iu parent 
toono in "\lich it differs moN', to theaClion ofnaturlll 
selection in ncculllulnling (ns II ill hercaHer 00 more fully 
e:o::plained) dillerences of structure in certain defiuite 
(Iirection~. lienee I belieye !I well-mnrked \'arict)' lllny 
be enlled an inl"ipient speeies; but whether this belief 
be justifillble must be judged ofb)' tho generol weight of 
the SC\'cral fru:t;; and yiell's given throughout tllig work. 

I t need not he sup~ that nIl mrieties or incipient 
~pedes neees.sarily atlnin tho rank ofspeciea. They lIlay 
whilst in this inci])ient stnte bet.-olll('extinct, or they muy 
enduro as \'uricties for very long periods, as has ooeu 
shown to be tho Cllse by IHr. Wollu~ton with tho varie­
ties of certain fos;;illund·shells in i\laJeinl. 1f Il varicty 
woro to flourish IKI as to exceed in numbers the parent 
speeies, it would theu ruuk us the species, and tho Bpe­
cies us the variety; or it might como to supplant aud 
extermiuate the pareut speci€s; or beth migllt co-exist, 
and both rank as indepen(it:ut speeics. liut we shall 
hereafter hal'o to return to tbh subject. 

Prom these remllrks it will be seen that 1 look at the 
term species, asone arbitrarily given for the sak(' of eon­
\'enience to a. sct of indi\'idunls closely resembling encil 
other, and that it does not essentially differ from tho 
term variety, IIbich is gil'en to less di~tinct and more 
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fluctuating fomlS- The term "ariety, again. in com­
l)lJrUwll with mere illdh'idual differences, ilalso applied 
arbitrarily, alltl for mero colI\'enieuco' sake. 

{;nided b~' theoretical con".iderotionll, I thongllt that 
IIOmo inwrellting: results mi~ht be obtained in reganl to 
tho natnrc and t'1'lations of tho species IIhidl vary most, 
l>y tal>ululing all the "l\Ti('tiell in scverol Ivoll·worked 
noras .• \t first this 8CCmod Il billllllo task; out 1fr. 
II. ('. WnI'IOn. to whom lam 1lllwh indebted fur minable 
adliC't' and Il.«r;l:ltallcc on this ~1I1Jj~t, BOOO com"iuced 
mt' that there were many diflieultiCFl, fLII did sni.J6e.. 
qUl·utly Ur. Hooker, ('1'011 in slruug.:·r term!!. I shall 
"",,'fnl for my future work the di'«'IL~~ion of thCf16 diffi­
('1llti,~ an(1 the tabl{'8 tll('m:ICln'fJ of tho prol)()rtiomu 
numhcrs of tho "ar~'ing species. ])r. I looker permits 
me to 00,1, that aftcr hal-iug carefully rend my manu­
""nl,t, and examined the hlblc~, ho thinks thut tho fol. 
lowing ~tllt('mellts are fairly well t'lslnuli~lu:'d. The 
wh"le lIuujed, however, t reated Ill! it lleee88arily here is 
with mudl l>rel'ity, is mther perplexing, and allusions 
('Ann"t bo 8voiJed to !.ho "struggle f(r existence," 
.. di~(''l-'''II('(' or charn<'ter," and uther qllCl!tiuns, here­
aftt.r t .. loe dillt"WI8('(l 

AII,h. d .. C'.ndulle on,l otllf'riI han' IoIhown that plants 
.hirh haVf'l'I'ry wid,· ran~'~~"n"nll1y ,'fCIK'Dt ,·orif·tics; 
and ,hi. tni~bt have bel'lI (:xllt'C.'h·,I, M lh<-y become e."I:­
potetl to divI'f'It' I,hy~il"al oonditi"u" ami a& tlley como 
in'" <"<>fIllldition (whidl, as we b[,nll hCI'('ilftor sec, is a 
mum imp',rLHlt circumstance) lIith difT'cl"('ut sets of 
ol'g&ni,' Lcillf."1t. But my laU1e~ further show timl, in 
any limitl~1 ('onntry, the speeics lillii'll nrc most common, 
thllt i04 ab()lIl1d most in iudil"idnu]JI, and Iho !'pecie!! 
whirb In' mf'ltit lIidelv diff'u:t{'(1 within their own enuutrv 
(and thi~ ill a differeut cou~iderution from wide rnng~, 
and to a l-ertaiu uh,nt from colillilowle~_1), oftenClllt 

____ ....c._~_ .. _ .. __ "18 ...ar Unl ..... 



5G DOllL"A..'\" SPEC1Y.8 VAm' MOST, 

give rille to I'arieties sufficiently weU-lllllrkcd to hal-e 
been rcoordcd in botanical works. H ence it is the 
most f1ol1ri~hing, or, IIl1 they lIlay toe called, the domi­
liMIt sp{·cies,-thoae which ronge widely, are the most 
diffused ill their own <'Ountry. and are the Inost uume­
rons in indil-iduals,-which ofieneet produce well-marked 
nlrielies, or, as I consider lhem, incipient species, And 
thill, perhllps, might hlll'e been anticipated; for, lUI 
\'Ilrictiee, ill orner to become in any Jeb"fCC permanent, 
Il~rily ha"l"e to stnlggle with the otlier illhabitunt~ 
of the ('Ounh-y, the 8pe'Ck'tl which are already dominant 
will be the most likely to yi('IJ off>lprinJ:;. which, though, 
in lIOtne slight degree modiflNi, still inherit those ad· 
\'antllgc& that cnablt'd th('ir pfln'ntli to Jx.eomc dominant 
OYer their oompatriotll. In tl1\'86 1'{'lIIllrks on predorni­
llan('C', it should be ulldt'rstood that rrfeJ'(-nce is mndo 
only to those forms which ('Oln(\ into compdition with 
('acil olher, and wore e><pc'dally to the members of the 
Mme genus or class iun-ing nellrly similar habits of life, 
\\'ill l I'l>f<pect to commOllness or th(\ Illlmber of indi"i· 
dU'lls of any speci('!l, tho comparison of course reilltc-e 
only to tile memlJe.rs of lh(' snlll(' group. A plant mlly 
11<' said to be dominant if it be more numerous in 
individuala and more widely diffused than the other 
plante of tim snme oollntry, not living under widely dif· 
fo;l'('nt oonditions of life, Auch a plllnt is not ihe less 
dominnnt in the sense hero 119Cd, hN:11\1iJ(' /lOme confen·a 
inhabiting the water or lOme pRrnsitie funglls is infi· 
nitely more numerous in indil'iduais and more widely 
(lifl'u8C<i; if olle kind of confo;rl'a or pRTlwtic fungus 
excceded ils allies in tho above I'('!Ipects, it would be R 
dominant fonn \\ithin ita own class. 

If the plants inhabiting R country alld described ill 
IIny :Flora be di,ided into two t>qual UlR...'<8C:I, ill thOll6 in 
the larger genera bciug pinero Oil one sidc,and all those 
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in the smalk·r gtm{'ra on the oth(>r side, a 80mewhat 
lal'f,'<"r lIulllocr of the very common and much diffu!!oo' or 
dominant speci~ wiU be found on the aide of the larger 
w:ncrn. 'l'his, again, might ha"e 1J,e(>n anticipo.too; for 
tlK' ll)('f'O fact of many q:oeeieB of tho SflIIlC ~nus in­
habiting any counlry, KhoW8 that th{'N'l is IIOmetJliug ill 
tho organic Or inorganic conditions of that (lOlintry 
fiu'oumble to the geuus; and, coll!l{'()ll('nlly, we might 
lliwe ('xJX'Ctro to han) found in tho Jorger ~nel1l, or 
thOlii' in('Judiug mallY gpeci(';l, a large 11rolMlrtiollalllllm. 
'M" of dominant species. But 80 many CIlIlS('8 tend to 
olw-ure this h'8ult, that I am sllrpri,;('({ that my tabl('jj 
IIhow ('wn a !<Inull majority on the side of the larger 
Rt·D('rft. I will here allude to only two cau~ of 
ohlW'nrity. Fresh·water and 88lt..-lo\·illg Illallts have 
J!I',wmlly H·ry wide raIlgcil and are much diffused, but 
th is !It~'lllg to be conne<:IOO with the nature of the sta· 
tions inh nbitro by them, and IlfUi liHlc or 110 relation 
to tho Bizc of the genera to which the species belong. 
Again. ]llants low in the scale of orgnnisntioll are gene­
rully mll('h more widely diffu!I('(l than plants higher in 
tl~ 1('81,·; and here again thel'(' is no dOllC relation to 
tIll' ai •• or thl' gt'nt·ra. Th,' rllllll(l of lowly-organised 
Jolanta ran~nK widl'ly wiU be> dillC\biil'<i in our chapter 
un ('~I'hk-al DiortriLution. • 

F",m J,">lr.in~ at !!pE'<'i('o!: as only strongly-marked and 
_II-d • .fino'tl nlridit..., I was Il~1 to anliripat,> that the 
~pt'('i ... of the Iarg..'r gen{'r&. ill <'fWh country would oftener 
l'reIII'lIt va,ri(1iCfl, than tilo speci('8 of tJ,o smaller genera; 
for wherever mnny dose!y related species (i. t. speci~ of 
tlK' lI8mo g('l\us) 1111\'0 j.Jec1l forml'd, llIallY vuriet ies or 
incil'il'nt ~pede:!! ought, 88 a !;('n{'ral nI le, to be IIOW 
rnrming. Where many lnrge tn;cs grow, we upect to 
Snd 1811lingtl. Whf'te many s])('('ies of a genU! IlfI.Y{) 
Leen Ibrmed through YnrilltiOIl,(,jf('ulIllItau('(!8 huve been 
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favourable for Yarintion j and henoo w(\ might exped 
that the ciT('lIll1;;tnucCIl would gcucrnlly be still favour­
able to variution. On tho other ilRl1d, if wo look at each 
species Ill! n ~1l('('i!l l act of creation, tlu;oro is 110 uppnrent 
n'IUJOU why morc Hlrietiee should ~ur in a groUll 
having many t!pctiefl, than in Olle haying few. 

To test the tnllh of this anlidp6tilln J hanl arranged 
the Illaot8 of Iwch'e COllutriel'l, and the oolooptcroUil 
insects of two diO!trietll, into tllO nearly oqualm8&les, the 
species of tho largrr gen('m on 0110 sidr, lind those of the 
smnller genera 011 tho other side, lind it hM itn'uriubly 
Ilro\'ed to 00 tho ('fI8(' that a lurgcr proportioll of the 
spcciCIJ 011 the "ide of the laTf!'er genera Ilrellent Hlriet.iC!l, 
than on the side of the 8I\lJlller ~cnern. MOrel:wer, the 
llpet'ies of tho large genera which prctoent ally "uri('ticll, 
illvtl.rinbly p~~('nt a hU'gcr Ilyemgo nUllllocr of varieties 
limn do the sJledc~ of the small gcnera. Hoth thC6C 
r~ulte follow \,IIN\ another dil'i"ion i8 made, nud wIlen 
all the 8mnll('!!t grnem, with from only olle to four 8pe­
ciC8, are absolut('ly exdudoo from tho tables. These 
facts are of plain ;ciguifi('Otion on tho view that specil.'ll 
are only 5trongly mnrkcd and permanent "arictics; for 
whcre,·er wnny "pecies of the 8IIWO genus 118.\·0 been 
formed, or when', if we may UO!O the CXPl'CI!<!iOIl, tho 
mnnufacwry of species lllll! been acth'e, wo ought gene­
rolly to fiut! the Iilanufactory still in action, more I.'IIpe­
dally as we have e\'cry reason to believe the process of 
manufacturing new spe<>ies to be n slow olle. And tbis 
tX'rtaioly is the ('as(', if mricties be looked at Ill! ind­
Ilient spceies; for my tables drorly show lUI a gencml 
rule tilat, wh~rc"l'r lIlany !:'pe<"i1.'8 of a genos 118.,·e been 
formed, the ~pel'iL-fi or that genull pn.'W'ut a number of 
varieties, thut ill of incipieut species, beyond tIle a.verage, 
It is not that nil large genera nro 1I0W varying much, 
and arc thus increasing ill tho number of their species, 
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or that no small genera are now "ftrying amI increasing; 
(or if tllil! had IJeen flO, iL would hal'6 been futal to IllJ 
theory; inasmuch (l8 geology pluiuly tella ~ that small 
genera hal'e in the lalJ8e of time ofil'n increased greatly 
in si1(l; an(l that largo generu lun'o oneil ('Orne to their 
maxima, d",'("lilled, and disappeared. All that we waut 
to "holY i~. tbat whero many spC<'ic8 of 0. !;Cnus hawl 
been forlllcd, 011 an iI"erugo mnuy arc still forming; 
aDd this Imide goOO, 

'11l('t'l! ure othcr relations between thc sp<'Ci('IIJ of large 
gt'nera and thl'ir recorded HlrietiN IIhi('h d,..,. .. I'\'o notice. 
We hale fIC'j'n thut there is no infullilole criterion by 
"hkh to dk;tingui..;h ~pedCli and wcll'llI/Irkod Yarieti{'fJ; 
aDfl in tb<o!O CI\SCiI in I\hieh illtcnne<iinte linkil hal'e not 
to·n f"uud between doubtful forms, naturalistll arc coni· 
JX'lIcd 10 rome to a determination by tho umOllnt of 
difJ'crenre b<>tween thelll, judgiug' by analogy whether 
or not tho amount suffices to raiso one or both to tho 
rank ofsJl(~·i(·s. lienee the anlount ofdilT('r('IIt'o iii ono 
V('I'Y important criterion in !It'ttlillg' IIhetller two forms 
.h"uM 1,1(> raukl..J !Ill Spt:-<"its or l'(lrieti('8. Now YriC>I 
hu 1'\'lI1&I'k('(1 in wganl to plantil, and W('IIJtwood ill 
ft'ItUd tu illA('<'t8, that ill lnrgl\ j!("lll·nl th(' amount of 
dill't",Dee bo twt.. ... n the ~rl('('iN id oft"11 l'X('('todillgiy ilmall. 
I ba't'e f'D<it.a ..... urtod to tl ... t thiilnum"ri<"8l1y ily aYCI"II.,<>ee, 
aod. .. far as my imperf.'(1. n'~ult>l go, th('y confirm tho 
"jew. I ha ... e .1.,) collJ!;lIlteJ IiQmc &I~f'iuus and e:q16' 
ri.·need ol ... 'r'-el'8, and, after delil,.(onltioll, they conf'nr 
in tbi, "iew. III thi~ ro;peet, therefuf'l'. tho spcci1'6 of 
the In.rger ~n('ra l'('scmb!o varictil'8, more tlinn do tho 
lpt'Cil'l! of thll smaller, genem. Or tho ('Me may be 
I'ot in 8U<)th('r way, nnd it lIIay be s!lid, that in the 
largt-r gt'nenl, ill whidl a nUlllber of varictica or inci· 
pitont II)()("j,,,,, greatcr than tho average uro QOW manu· 
I&ctu,;"s:, many of tho ~p('dcs alr('a..ly manufactured 
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atill to a certnin extent resemble n'lricti~ for they 
difTer from eoch other by a less than tho uSllal amollnt 
ofditTcrcncc. 

Moreover, tho sprciee of the largo genera are related 
10 each other, in tho IIIUUO manner lUI tho varieties of 
flny one 8pel'iee art' related to each other. Ko nntu­
n,li~t llretcnd~ that nil tho IIpecie!! of a gf!null are equally 
distinct from each other; tlle1 may gcncrfllly be di\-ided 
into sub-genera, or K'Ctiona, or lC88Cr groupE!. Ag Fries 
IlIIS well re!1lnrk~l, little groups of IIl~ic8 flro generally 
duatcred like eatcl1itee around C€rtnin other species. 
And what aro '"i\riotiell but groUpii of fonns, unequally 
relnted to each other, and clusterro round certain fOrm!! 

-that is, round their pnrcnt..gperiee? Undoubtedly 
thero is olle most imlXlrtant point of difference between 
nrictiee and spcciMl j n.o.mely, that tho amonnt of diC­
ft'l'Cnee between '·ll.rictiCf'l, when compnred with cnell 
othcr or with tllci r llarcllt-spccies, is Illuch less than 
tlmt betweclI the species of the salllO g<'IIUS. nut wheu 
we come to di8CllliII tho principle, ILS I call it, of Dh'cr· 
gcncc of ChanlC't('r, we shall 8CC how tllis may be 
explained, amI hOI\' the lesser difJ'erencCtl betw~n va· 
rietiet! tend to iUCTCa&e into tho greater difi'erenocs 
between spooiC8. 

There is ono other point wllieh is worih noti~. 
\'nrietiee: gcnefnlly hnve much rcstritted mnge!!; this 
statemcnt is indeed scarcely more than n tnlism, for if 
n variety were (Ollllri to hlH"e a wider mnge tllll.ll that of 
its 8upp06ed. pnrent-speciC8, their dCliominntions ought 
to be re,'crsed. ]1l1t there is also ren8011 to belie"o that 
1110119 species whitl! arc ycry dosely allied 10 other 
species, and ill 80 far resembio mrietiCtl, often hn,'c 
much restricted ronges. For installce, Mr. n. C. Watson 
hfl8 mnrked for mo ill tl\6 well-sifted London Catalogue 
of plants (!til edition) 63 plants wJ\ich nrc therein 
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ranked ns species, but whieh he eonsidetll as 80 closely 
allied to other species I\lj to 00 of doubtful value: thcso 
ti3 reputed aperies range on an averago OYer G'9 of the 
llrol'ince8 into wllicb Mr. Watson has di"ided Great 
.Britain. Now, in this same catalogue, 53 {Oeknowledged 
mrietics are recorded, and these range Oyer 7'7 pro-­
yinces; wllCrCII8, the species to which these varictieB 
belong range o'·cr.14:3IlrQvinces. So that tho acknow­
ledge(l varicties hal'e very nearly the same reatricted 
al'crago range, as have those ,"ery closely allied fonus, 
marked for me by :'Ilr. " ratson as doubtful species, but 
whieh are almost universally ronked by British botanists 
I\3g00J. nnd troe species. 

Finally, tllen, varictics cnnnot be distinguished frOIll 
species,--except., firstly, by tho discovery of intermediato 
forllIS linking them together, and tho occurrence of SUell 
links does not nffect the character of the forms whieh 
they connect; and {';"I:C('Pt, secondly, by a certain amount 
of ditTerent'e, for two forms, if ditTering "ery little, are 
g('nenl.lly ranked as \'aricties, llotwithstanding that in­
termediate liuking fonus have !lot been discol"ered; but 
the amount of differcll('(l consid{'I"('d IlCC(,SSIlry to gil'o 
to t"·o fonlll' tho rank of species is quito iudefinite. In 
p:enera ha\"ing more than the ~"n"croge number of species 
in any country, the spceics of tlu'so genera ba\"o more 
tlmn tho Il\'croge number of varieties. 1n Luge genera 
tho spodes are apt to be closely, but unequally allied 
togE:ther, forming little clusters round certail} other 
8peciee. Spccies \'Cry closely allied to other species 
apllllrentiy have r€strict~ ranges. In all thcse severnl 
rellpeets the species of largo genera prcsent a strong 
!luslo<c'Y with mrieti('!!. And we eau dearly understand 
these analogies, if species IUlYe once existed as, varioties, 
sud haro thus origiuated; Wll€rcM, these analogies are 
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utterly inexplicable if each specice has been inde­
pendently created. 

,Ve hare, ruso, seen that it is tlle mwt flourishing 
or dominnnt species of tllo larger genera within each 
dnss which 011 an Rl'emgo vary most j aJl(1 Yarieties, us 
we sllal! hereafter see, tend to become converted into 
new and dj~tinet species. The larger genera thus teml 
to become larger j lind throughout naturo tho forms of 
lifo whieh are now dominant tend to becomo still more 
dominant by lelll'iug llIallY modified lind dominant 
descendants. Hut by steps hereafter to be explained, 
tho larger genern also tend to break up illto smaller 
gelleru. And thus, the fonus of lifo till'OugllOllt tho 
universe become divided into groupd slIoordillute to 
groups. 
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Jill bcArin~ an n-tural eel~tiQn- '1'he t~rm nled in a wide ... noe­
('",nottrictol nlioo;>fincreue_U"piu j"creucof IIstunolioed 
willi"l, ."'II'IAtltl-~"tureor the d,~h to In~",_-Com­
, .. tili"11 Ulliyenal. - Etrecc. of dim"t.. - l'rokclion from Ihp 
~uml.'r of IlIdi,"idU&~ - Complex ~lalil"" of ,11 "Dim"l. aoo 
"lat". 'hnOll)l:OOul natuoe_ !'tru,:(!le (or lif. m<* 1Ie'"~re bel ... ~n 
i",li .. i.I, ... I,. a"d nrieliN of Ihe arne ., .... i"'; often Ie'"..,., be-
Iwet"IIJ) .... ..:-i_ofthe o:\Ineg.-'"ls_'l1le ",lationQrorgaD~m to 
or,.;.ani"'lthemOlltimp<.>rtanIQfallrelalitml. 

BEFom: entering on the 6ubj('d of t1tis chapter, T must 
mllk(' R ft'w preliminary rCIIlRrb, to IIltow 11011' the 
IItnlj,tp:11l for uistenre bears on Natural ~election" It 
liM h,'('n lleC11 in the IflSt chal'h-r lllllt nmong;ot organic 
l~'illj.."" iu a HUtte of natnre tltrre i~ 8()lIle indi\'iduall"ari­
ahility; inch'ed 1 am not aware tI,at thill hM ever been 
tlu,l'uW. hi.! immaterial (vrlliwh",hpra multitude 
or doubtful fj·rua be called "Ioe<'i.~ or flu],"i'f!("il.* or ,·ari­
.. tie.; what rank, fnr instanc.-. the two or three hundred 
doubtful r"noll o( llriti~h 1,1'1Il1~ are entitled to hold. if 
tbe f"S~k1lt'e ur any wdl-markt .. 1 '"arit'lil'll be admitted" 
lIut the ml"n, esi.tence of in,lil-illltal variability and of 
ItOme (t'''' wdl-marked Hlricli.,,," thollg-h nccessory as 

'the r .. undution (or the work, helPll III but little in un­
d'Mamling' IIOW a'perics I!-ri!;<.l in nature. 1Iow havo all 
lh08(l "J:Il'li~itc adaptations of one part of tho organiffi­
tiuu to anotllt~r Ilflrt. and to Illl' ('(1nditionll of life, and 
(,( one orgnni(" being to flnOlh('r being-, ~n pcrfe<:tcd? 
Wt· lee tllt'lI<! ~"autirul oo.aduptntiollll W()I;"t plainly in 
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the woodpecker nnd the mistletoe; nwl only "little Ie&! 
Illoinly in the humolest IJf1.rnsito which clings to tho 
lmirs of a quadmpcd or fcathers of a bird; in the struc­
ture of the beetle which diH)S through the water j in the 
plumed seed whicll is wflfted by tho gentlest Lreeze; in 
short, we see beautifu1 adalltations ew~rywhcre and in 
ercry part. of tlie organic world. 

Again, it lila), be asked, how is it tlultvarieties, which 
I have called incipient species, become ultimately con­
n;Tted into good find distinct species, which in most 
Cflses obyiously differ from ench othcr fflr more tllnn do 
the yaricties of the SlImo species? How do those group~ 
of specics, wllicb constitute wllat are called distinct 
gencm, and which differ from each other more than do 
the species of tho sume gcnus, arise? AU tllege 'results, 
as wo allall more fully soo in the next chapter, follow 
from the struggle for life. Owing to this struggle for 
life, any variation, howcver sl ight, and from whnte\'er 
calise proceeding, if it be in auy degree profitable to an 
individual of !lny species, in its infiuitely CQmplex rela­
tions to otller organic beings and to its physicnl condi­
tions of life, will Icnd to the IlTC.l!Cn'ation of tlmt iadi_ 
Yidua~ and will generally be inheritcd by its offspring. 
Tho offspring, ulso, will tll\ls huve a better ellanco of 
surviving, for, of the muny indi"iduals of any species 
Wllich are periodically born, but /I. small n\lmber can 
survive. I ha,'o called this principle, by which each 
slight variation, if useful, is preserved, by the tcrm 
Natural Selection, in order to mark its relation to man's 
powor of selection. "'0 have seen that man by selec­
tion can certainly produce great roaul!.'!, and cnn adupt 
organic beings to his own uses, through tllO accumula­
tion of slight but 11.I!Cflll Yariatiollll, given to him by tho 
hand of Nature. liut Natuml Selection, ns we shall 
hereafter see, is a power inccssantly reudy for action, 
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and is as immclISllmbiy superior to Illflll'S feeble etrorts, 
as thf' works of Xature are to (hOBO of .\rt. 

We" ill 110 ..... di!lCllss ill 9. littlo more detail the struggle 
(tlf uislcllee. In my futUre work this 8ulJjcd. shall be 
Ir('81«1, as it vwll dC8(:rHJtI, at milch b"l"CRter lengill. 
The ('III(-r Do C(lIldollc nUll Lyell hava largely (Iud llhi­
IOMlllhi('ully 111101\11 that all orgllllie lJCill6"B are exposed 
to Mel'erc ('()llIlloetition. In reb"l1rd to plnn!", no ono has 
11'('u('(\ this subjed with more Bpirit and ability than 
W. JlerUert, Dean of lrnnchest(,f, cl-iden!]y the result 
of hig great horticuitullll knowledge. Sothing is easier 
than to admit in word:! the truth of tho Utll"CI"8il] 

};tnlAA]r Cor life, or more difficult-at ]ClUlt J URI'C fOllnd 
it IIO-Ihnll ronstantly 10 bear this oollclll~ion in mind. 
Yl·t Illlll"!18 it be thoroughly eng-mined in the mind, the 
"'-hole ('COnomy of nature, with every fact 01\ di,;tribu­
tiulI, mrity, abundance, extinction, nnd YRrintiou, will 
1M, dimly !;Cell or quite misunderstOCMI. Wo behold tllO 

ftwe of nature bright with gilldtle~~, we OftC II see lIuper­
.Ioulldall<"e of fOCMI; we do not 8C<', or wo forget that tho 
l,ird. IIhi(-h IIro idly singiug round liB mOBlly lh'e 011 

in8e<.·t. or _1M, and are thllS con~tantly de!!troying ufe; 
or 'II(' forgt·t 00".. largely lh/:!OE' ""IIW'kl'l\ or their t'ggS, 
or their nl'lltliDg&. are d~tn)yed by l,inl, aDd bea.sta of 
I-1; 11"1" do not .1"a~-8 OC'llr in mind, that though fOCMI 
may be DOW lupcmLuDdant, it id not 80 at 1111 IIOOSOllS of 
NCh "-""'1rring year. 

I should premise that I \I.:j(' the t('rlll Stnlg-gle for 
t:XiHtl'rlNl ill a IlIrge and mctaJlhoril~\1 ~ni!C. including 
1II'\"l'nd.'n('U of Qlle being on auothl·r, lind ineluding 
(whK'" is more important) not ollly tIlt' lifo of the indi­
,-idual. bllt 811('('CfIS in )('Il.\-ing progcny_ 1'\\'0 canine 
animal. in a time of dearth, lIIay be truly lIIlid to 
~tnlggl0 with cQ{'h other which shall get food and lil-C_ 
nut a I'lallt Oil the edge of a desert is snid to struggle 
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for life again~t tho drought, though more properly it 
~hould 00 lSlid to 00 dependent on the moi~ture. A 
plant which annually produt-ea n thousnnd ~, of 
which on 1111 Il.ycruge only one comes to maturity, Ui lly 

00 more truly 8Il.ill to strnggle with the planu of the 
,:une and other kinds which already clothe the ground. 
Tho mistletoe ill dependent on tbe apple and a few other 
tree;t, hnt can only in a far-fctched 1Il:n:;c 00 said to 
struggle with thNIC tret'S, for if too IllAlly of these pam­
~ites grow on tlJC 8Il.lllO tree, it will IUllguigh and die. 
Hut several seedling mistletoes, growing d 060 togcthH 
on the same branch, may more truly 00 Mid to struggle 
with each other. As tho mistletoe is dbsemillflted by 
uird .. its exiaten('(' d<>pends 011 birds; alld it may meta­
phorically be Mid to struggle with other fruit-bcoring 
llianta, in order to tcmllt birds to de\"our and thus dis­
semi nate its seeds rather than thMe of other plants. 
In these liC'"eral @('nSC9,whieh 1m.s8 into each other, I 
usc for com"enienco' suke the genoral term of struggle 
for e.xistcnce. 

A struggle for e)listellre inevitably follo\\"8 from the 
high rote lit which aJI orgllllie beillga Wild to inorea@('. 
Every heillg. which during its naturul lifetime Ilroduccs 
i\e\'eral egg"s or I!eCW, lllll~t suffer destruction during some 
period of its life, and during some season or occllBiolllll 
yenr, otherllil!C, OLL the llrill~iple of gcomelri(,111 iu('rease, 
its llllmbcl"il would qlli("kly become so inordilll1tely great 
that no (;Olllltr), could 811prort tho product. lieuC'C, as 
more indiyidulIls aro Ilrodnced than ('81l )Xl6if.ihly sllr· 
vil"e, there must in c\'ery C83(l be a stnl~'glo for exist.­
cnee, either olie indh"idual with another of tho SIlmo 
8(Jet"ies, or with tllO indil'idnnls of di..;tinet species, or 
wilh the phy~iclIl conditions of life. Jt is tho doctrine 
of Malthus applied with mnnifvld forco to the whole 
unimal and ycgeUlulo kingdoms; (or in thill caw thero 
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('1m be no artificial increase of food, and nO pnldcntial 
l'('!'I:tnlint from marriage. Ahhough 8()tnO apecies may 
1,1(' now ineren.:.iug, more or IC8!I ropidly, in numbers, all 
cannot do BO, for tho world would not hold them. 

'l'hl'I"C i~ no exception to the rulo tlillt ('\'cry organic 
III,jug llHlunll1y increases at 80 high n mte, thnt if not 
ci(>';troyl'<\, the earth would soon 00 ('ol'cred by tho progeny 
of 1\ ~ingl0 pair. J~\'ell sloll.breeding 111(111 hila doubled 
in twenty.lil-v years. and at this mw, in R few thousand 
~'('Ii!,\ Ih" re 1I"0nid literally Ilot be 51nndin~.room (or his 
Jlrogt·ny. LillUaollil hll8 calculated tlmt if ali annulIl 
1,lnnt produ£'«i ollly 1>m seeds-find th(·re a 110 plnllt 
n ... nrly 110 unprodurtin~ as thi~-nnd til('ir !l('C(llings 1I(':>;t 

~'('ar jll'Otiu('oo tll"O, and .!IO on, then in twenty yeal'\l 
Ih,'I't~ wonld be a million Illanls. Tho clCllhant is 
fe('konro the slowest brC('dcr of all known animals, aud 
I have taki'll some pains to estimatc its probablo mini­
mum Nlte ofllllturlli increase: it will be limier themnrk 
to n~;nlllt.l thnt it brceds when thirty Ycfll'8 old, o.nd b'"Ol'S 
(III hret'ding till ninety yeo.rs ohi, bringing forth three 
I"lir of yonng in this interml; if thi~ be &0, at the ('ud 
"f th,' fifth c('nlnrv there would 00 fllil'('l fiftCt'1i million 
('\(-phalll><, d(,~lldf'(1 from tim first pair_ 

llut \\(, 11ll\-e better e\-id(-nce 011 this subject than 
m('re lh('Orttirnl cnlcuIAtion~. nam<-iy, tho numerous 
record.'!1 Nl.l!I'S of the IlSloni~hjll~ly mpi,1 incren:;o of 
"ariuusauillUlisin a stnteof naturt', 1111(>1\ cin'lImstanc-es 
Ilal'o OC'i'1l flnoumble to thcm dnril1~ 1110 or three fol­
I"wing Sl'nllO!lS. Still more ~t riki!l~ iii till' nid('lIce from 
(.ur dOlll6tic animnls of many kinds whil'h III\vO TUn 

willi in ~('H'n\l parts of tho worM: if tho ~t-lllclllen ts of 
tb.1 rut,· of ilwrf'[U!C of slow-brt'<'tling cattlo and horses 
in !>O(mth America, and lath'rly in .\ulItmlia, bad not 
I....-n w .. l1 autueutiented, they would hawl IJe<>n incre­
diM.,. !o:o it i;J with plants: cases ('Oul.1 be gil'en of 



68 

introduced plants wlLich hal'e become common tllrollgh­
out whole islands in a period of leS!! thnn ten years. 
Se\'crni of the lliauts, such as the cardoon and a mil 
thistle, IIOW most numerous over tho wide plains of La 
Plata, dotIling square leagnos of surface almost to the 
exclusion of aU other plants, have been introduced from 
Europe; (lnd thero nrc plants which 1I0W range in I ndia, 
as 1 hear from Dr. F alconer, from Cape Comorill 10 
t ho IIilllnlflya, which 1111.1'0 been imported from Americn 
since its discovery. In snell cases, and endleS!! instances 
could be given, no one supposes that the fertility of 
these animals or plants JIUll Well suddenly fiud tempo­
ruri]y increased ill allY sensible degree. 'I'he obvious 
eXIl\nufltiou i.g that tIle conditions of life have been very 
fal'ourll.ble, aml that there has consequently been legs 
destnlClion of Ihe old and young, and that nearly all the 
young have been enabled to breed. In su('h cases the 
geometrieal ratio of increl\.SC, tile resnlt of which nover 
fails to be snrprising, simply eXI)lain~ the extraordinarily 
ral)id increase and wide diffusion of llIituralised l)rod.uc­
tiollsin thcir ncw homes. 

I n a state of nature almost o\'ery plant produces seed, 
IUld amongst animals there are very few which do not 
annually l)air. lIence we may confidently assert, that 
all plants nud animals are tcnding to increase at a ge0-
metrical mtio, that all would most rn])idly stock overy 
station in whieh they could any how exist, und that the 
geometrical tendency to inerense m\lst Uc checked by 
destnwtioll at some period of life. Our familiarity Witll 
the lurger domestic animals tenus, I think, to Illislead 
UlI : we see no grent dcstnletioll falling on them, and we 
forget that thousands are annually slaughtered for food, 
lind that in a state of lInture all equal number would 
IJavo somehow to be disposed of. 

The enly difference between organisms wllich annually 
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Pl'Q(IUl,(, eggs or I!('(!(ls by the thousand, and those which 
I'roduco extremely few, is. that the slo""·breeders would 
require t\ few 1Il0re years to 1)I'()llle, under ftn'ourable 
conditions, a whole district, let it be oyer IJO large. Tho 
condor lays a l'Oupleof eo-.,glI and 1110 Oiflrich a !!COre, and 
yet in lhe same eouutry tl)() condor mlly be tho more 
Ilum('ronll of tho two: the Fuhnar petrd lays but ono 
eA"g, yet it is bclien!d to be the lIlost numerous bini iu 
iho world. Olle fly deposits Inmdreds of eggs, and au. 
oiher, like th(' hippoboscA. n single 0110; but ihis differ. 
"nec d0<'8 not determine how mllny illdi\'iduals of the 
two "'Jll'Cil'S ean be supported ill a district. A. large 
number of eg"b'1l is of 80me importnllCO to those HllCCics 
wllie-h d('pend 011 a rnJlidly fiuetllatillg IIlIIount of food, 
for it IIllowIJ them rnpidly to illcrcaao in number" But 
tIle real importnnee of a large number of eggs or seeds 
is to make 111' for much destruction at BOlIle period. of 
life; and this period ill the groat IlIlIjority of cases is nil 
early one. If an IIl1imal can in any lIay protect its Olnl 

l'~gB or young, II small number may La llroduced, and 
~'ct tho aH.'mge ~tock be fully kept up; but if many 
t'~ga or youllg are desi.royc<l, Illany must be produced, 
or the sllCCies will become c:lHuct, It wonld suffice to 
ketll 111) the full number of a trt'(', whieh liwd on an 
an-rage ror 8 thousand yetml, if a siuglc seed "ere IlfO­

dured (Once ill 8 thousaud yeal"il, 8uppoooing that this se«i 
""ere nc,"cr dCl!;troyed, aud could be ensured to genni. 
natl' ill a Iltting plnce. So that in all cnse~, the average 
!lumber of allY animal or plnnt d<'pcllda only indirectly 
on the number of its eggs or lIC(.·da. 

In looking at Nature, it is 1I10000t nC('('S8Rry to keep 
the foregoing considernliol18 IIlwa)'s in lI1ind-lI(n"cr to 
fotg('t that e\'cl-Y singlo organic being around us lillly 

La IIIliJ to be stril'ing to the utmost to incrcase in nUIll. 

IA:n; that each lin:!8 b), Il strugglo at aorno period of 
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its l ife; that h(!twy destruction ilHwitnbly fnlls either 
,m the young or old, during endl genemtion or nt 
recurrent inlen'als. Lighten nny eh('Ck, mitigate the 
destruction ('\-er 80 little, and the number of the 
~pecies \\ill almlJllt instantaneou,.;iy iUl'rt'llSe to any 
flmOllllt. 

'l'he cauSCB which check the nalllmi tendem')' of eaell 
~I)('('i'll to iucl'(!fll!C in number arc llIoeL OOlK'!U'C. J...ook 
nt the m08t Yij,"Orous species; by n~ mu('h as it swarms 
in numbers, by 80 mllth will its tendency to in{'renso be 
still further increased. We know not exnctly what the 
c!ux:kil are in oven ono singlo instnllec. Kor will this 
lIurpri!!(l allY ono who refla1.s Ilo\\" ignornnt we are on 
tllii head, e\'C1\ ill regard to mankind, 110 iUt'OlllPOl'llbly 
Letter known than nnyother anililai. 'fhii subject has 
been ably trented by sHernl authors, and I shall, in my 
future work, diseubS sollie of tho chCol:ks at f'Onsitieruble 
length, Illore especially in regard to the feml nnimais of 
Routh Ameri('n, Hero 1 will make only a few remarks, 
jnst to recall to tho reader's mind some of the chief 
points. .Eggs or \'('1,), young animals 8C(:1ll g<'ncrnlly to 
""ITer most, but thi" i;J not im'nriably lhe cru;e. With 
plll.lltli there is n. lllst de;;truction of sct.:(l~, but, from 
!lOme observntiona which 1 have made, J belie,·~ thut it 
is the sce<ilings wllirh suITer most from h"Crminating 
ill ground fll refldy tllickly stocked with other plants. 
Seedliub'8, "Iso, arc dClitroyoo in HUit numbel'l! by variOIlS 
cllcmiOil; for in"tance,oll a piece of ground three feet 
10llg aud two wi(lc, dug and cleared, and where there 
could be llO choking from other plmlls, I mnrkcd all the 
&OOdlings of our nati,o w('OOs lIS they ('lIme lip, and out 
of the 3.)7 no less thlln 2!)J were d('~tro~'cd, chicfly by 
slugs nud in_9()('ts. If turf which lI/UI long OOen mown, 
nud the CIl.8(l would be the SlIme " ith tu rf closely brow$C(i 
Ly quadrupeds, be let t o grow, the more vigorous lllullu 
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grndually kill the less yigorollS, thou~h fully gr'O\l1\ 
1,lant.i: thus out of twellty 8pC(:ics growing on a littlo 
plot of turf (throo feet by four) nino sl)(>Cics JX'ri"hed 
from thl' ether Bpeeics being allowed to grow uJI freely. 

'1110 amount of food for each SPCriCB of course gh'es 
'he ('xtrcmo limit to which eneil ('an inrreaso; but yery 
frequC'ntly it i~ 1Iot tho oLtaining fuod, but the sen-iug 
R-~ )Iffy to other animals, wllirh d('tcrllliu('I! the aYOrllgoo 
nl1ml)(,1"8 of a @])C('ies. Tbus, tiJel'(l S('('ms 10 be little 
doubt that tho stock of pllrtri,lg.:'II, grollN', and hares 011 

any large C1Itate df'pendii chiefly on tho de;.trll('tiOIl of 
H·nnin. If not ou(' h('oo of gume were .!!hot .Iuring the 
n('xt tln·nly ~-ears in England, and, at the Mille time, 
if 110 I'('rmin wero dl"Struyro, there would, in all prol..l6-
I,i[it)'. he I.,,,,, ~me than at pre,;o.:nt, although llUlidred8 
of thon~alld" of game animals arc now. annually killed. 
On theothrrlllllld, ill sollloeru;es, M\\ith thoclellllalll, 
nOIlO uro destroyed by bea..'<Is of prey; for oven the tiger 
in India most rarely dares to altack a young elephant 
prot{'('i<.'(\ by iladalll. 

Climate plnys nli importllnt part in dctcnnining die 
an-raW' numbers of a "ped('~, lind 1)(·riooicAI !!<'aSOIiS of 
Cl1rt'lll(' ('OM or drought S('('III 10 00 the most cfTe<:tiYe 
of all dl('('k... I c;;timated (dlidly from the greatly 
n.'dllf'('I1 numbers of llC61;i in the spring) Ihat the \linter 
of l~;H-;).j dhitroy<.'<i four-fifths of the binls in my own 
ground~; ~nd Ihis is a tremCIldOll8 de:-tnu:'tion, Wh{'ll we 
rem('Juher that ten per <.'ellt. i~ an {'xtmordinnrily IiCYCI'(l 
1lI',rillli'r from ('pidemi('!! \\ith mall. TIll' 1I('lion of di­
malt' !;(I('I11~ Ilt fin:>t 8.ight to be quill' ind('l)('udrnt of thQ 
I'In11t).!;[(I for exi~tcnce; hut in 80 fur 88 ('limnte chiefly 
arts in reducing food, it Lrings Oil the 1Il000t solem 
I'In,~gl(' bo:tll-el'n tile in(lhidlllll~. \llu:;,h{'r of tile same 
(,rofditin(·t /l1~ie/l,\\hidl IIlll.o6i,;t Oil the SRlIlckind 
of food.. Even "hell e1imlltc, for in"tanC(l cJ[treme colt!. 
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acts directly, it will be the lcAAt yigorous,or tllose which 
hare got least food through the a(\I'unciug wiutcr, which 
will suffer moot. '\'hen we trayel from 80uth to north, 
or from a damp region to a dry, we it\l"ariably see some 
spocies gnu:lnally getting mrer au(1 rarer, and finally 
disappeanug; alld the chauge of climate being conslli­
('1I0U.." we are tcml)M to attribute tho whole effcetto 
its ,lireet action. Bitt this is a falso "iew: we forget 
that each species, even where it most abouuds, is eon· 
stantly sufferillg enormous destmctiotl at some period 
of its life, frOlll enemies or from coml~titors for the 
same I)lneo and food; and if tileS() enemies or competi­
ton be in the least degree favoured by any slight clUlugo 
of climate, they will increaso in lIumben, alld, as each 
area is already fully stocked with inhahituuts, the other 
species will dcc«:aSe. When we tml'el SOUt!lIHln! and 
see 0. species deerea..ing in numbers, we may feel sure 
tllUt the cause lies quite as much in otller species being 
f,,,"oured, as in this one being hurt. So it is wIlen we 
tmyel northward, but in u somewllUt ICS8Cr degree, for 
the number of species of all kinds, and tllCrefore of 
competiton, docreascs northwards; hence in going 
northward, or in ascending a monutain, we far oftener 
mcct with stWlted fomls, due to the directl!! injurious 
action of climate, tlum we do ill procooding southwards 
or ill dosecnding a mountain. When we reach the 
Arctic regions, or snow-euppc;:l summits, or aLsolute 
deserts. the struggle for life is almost exclusively with 
the elements. 

That climate acts in main part indirectly by favour­
ing ollICr species. we may clearly sec ill the prodigious 
number of plants iu our gardens which can pcrfc<:tly 
weU endure our climate, Lut wllich neyer become natu_ 
ralised, for they cannot compete with our natiye plants 
nor resist destruction by ollr native animals. 

m" W rk 
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"'1('0 a spedes, owing to higlily flu·onrnblo circnm­
stallC<''I, in(>rcu.ses inordiIllltcly in numbers in a B1Uall 
tract, ('Ilidcmics-at least, tJlis sccma gencrnlly to occur 
with OUt b"1lme animals--orten ensue: and berowehaye 
a limiting check independent of the st ruggle for life. 
But cI'en some of these IIO-Cnlled epidemics Ililpenr to 
00 duo to pnrnsitic worms, wldeh Imve from 801110 oouse, 
1M'_iuly in part through fneility of diffusion lunongst 
tho crowd<'d nnimnls, been diBllroportionlllly fayoured: 
ami h(·ro COlliea in a BOrt of atru~1!le between the parn-
!:iit~· IIUlI itA: prey. . 

On tht' other hand, in maoy <'1\8('!1, a large stock of 
in.li\'idllnls o( the snrne specie~, rdath·ely to the IlUW_ 

I ... ", ,,( ita eDcmiCil, ilIabi!olutely ncccSSliry for its pre­
!«"n-atinn. T1lUs we can easily rni8<! plenty of corn and 
rul~_~, &c., in our fields, because the seeds arc in 
",reat (·X('('88 COlllJ16red with the number of birds which 
f,)(·{lon thrill; nor can the hi~ls, though hll,·inga super­
nhunt!IUlce (If food at this one season, increase in nllm­
'-"·r Il"'pnrtionlllly to tile supply of 8('(l(1, as their lIum­
l>t'n! II ... • cliN'kcd during winter: Imt any ono who has 
lri.oJ, knOl1"8 how tr(loulell<lwe it is 1(1 get seed from n 
f.·. IIIllen! or othH such Ilianta in a f."1ln:1E:'1l: J lun·e in 
IhiA tue I. ! cn·ry ~iugl(' St'(·d. This "iew of Ole III."CCiJ­

.it~· lo( " lalJ(t! sh ... k o( till' l'8m(' 81'~ .. ·il'8 ((lr ita preller­
~"tion, upl"inf, 1 klien~, IIOwe sin)..'1lIBl' fads in IlfItUIX', 

ml .. h lUI that of H'ry rore plnnt..~ br-ing lIollletimes e1-
tl\!IIi ly abund(lIlt in the (ew spou where Ih<'y do occur ; 
ClIloI th,d of 1Ill1ll0 tiOCial pilluts being socinl, that is, 
u'-"'tlndin~ in indil·iduals, e,·en on thn l'xtr('me confines 
of tiwir "'Ing-p. }'or in such casl'll, wc may oolio'·c, that 

• a I'Lmtc<)ulti exist only wlu're tho ('ulHlitiolllJ of itslif" 
III"' ... • JC) (uwuroble thllt many could cxitlt togt'ther, lind 
tim. Ill\"!' Ill.:! hJlccics from utter d,·"tnu'tion. I sbould 
add tlult the good effects o( (rt'1uent inkrcl'Oll8iug, IIIIlI 

E 
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th .. ill (,ff't.-("U! of ('!,"'e inh'rlm'oi!,lin)!', IlfohllHy {'Ome 
illtn pin\" in "'>IDe of th,·,." (·,L ... ·S; hnt on this intricate 
IJ:l1.jP,."t 1 will not ll+'n.~ ('nlar;,:", 

11nlly ,'It~\'l'l lire 011 f"l'{'ol"ll 8ho\\"ill~ how "ullll'lelt lIu,l 
u!l'·xl"~·lt·d ure thp dlp(·k."! nlHl rt'],lti"ll~ 1~'h\""11 ort-"nnie 
h"iw,.,., IIldeh have 10 8tru;!g'I(I Ing-,·tlu·r in til(' !Same 
I"(,unlry. r will gin' only 11 8in~['l iUlIlulll'r, IIhich, 
thou;.;!' II. ~implt' one, has int,'n.'l<t,·d 1111', 111 ~1,\lforJ­
"!.ir,,, Hit tlw ('>State of n rubtjun. wil'"rl' I UU,! ulllplo 
rn~'IUlII (,f illw'sti;"''ntioll, tll<'rt, wn8 II la'1!I' niH] cxlrcmt'ly 
l>:lrn.'1I h"4tll, \\hidl hrul )\I'\'"r b"t'lI tlltlc\lPd Iw thf' 
I"uul t,r num; l,nt &'n'l'II1 hun<ir('« uen'~ of u,wti\, the 
II.IUI!! HutUn.' hu.1 toe.'n .'111'\(,.",1 t\wllty-fil,. Yl.tlN- I'n~ 
yi"u.\y Im,l planlcl\ witli ~,'o"'h lir. Th., "lwn~(' in thn 
Il;ltil"l' rl'gdnti"ll of th,~ I'bllt,',II,,'rt /If ill,' IlI':tth WIlli 

Ill<ost f('lnarkuu[(', mor" thnn i'i h't'lwrally !JCI'II in I~l~,jnp: 
fWIll olin I')\litl' dim'rent ~uil t" nnoth('r: no' "Illy tile 
pr"portionnlllllllliwr!:! of tlIP 1\(,lI.th-plnllt~ II'l're wholly 
,'Illlng-I'd, but twc1n~ ~pp('iL'~ flf plllllti (110' l'OI]Ilting 
g:no~iCS 111111 ('1Iri('f'~) /lour:,Il,.J ill the planl'lti()n~, whit'h 
t"t'u!.! n"t lal fOlio" on th,~ h",ltll. The I,fr.,,'t 1m the in­
M·,oj,lllIlI_t 11,1\'(, Ix'ell still gn'nkr, fur "ix ill90..>cti\·orous 
l,irdJil I,",'ro ,·(·ry ('<.I<llll.m ill tho IJlmltntivlI'" wili('h Weft' 
nut to I.k' Iet'll Oil the h"MI,; and till' 1I"'llh \\US frr.­
lill('ntl'~1 h~· two or throe dh;till(·t iIL ..... ~·ti\·orol1lJ I,if'{k 
Ht'fn we !lOtI h,)w j""knt ha~ bo't'n Iho t-fli.'I,t of !l,e ill­
tl"l)lludi"n of n ~ing'lc tTe(', nothing Ilh1\t('lrreb,' Ilnring 
I. ... ,." don(', with till' rxp\,'ption thnt till' luTHl hml Ii/.'cn 
l'lI('l()!I('d, 80 thnt entth;t'Oul(lnot cntt'r. Hut hOI\" illl-
1",)rt,,"1 nil ('1('/l1\'nt Clll'J(l~llf(l j~, I plninly I;;\W Il('nr 
J'nMllIllJU, in SUfTl'\', Hl'te tlwrc III'() ('X'('II~iI"O ht.nth~, 
\\,jthl\fl'\\'dllllll!l'ofold~'Otl'hjil'8onth,'dj"tnnthill_ 
1"\"': within till' hst jeu Y('al'8 Inrge ~]Il,,'('g h"y\' l.H.:en 
"lwlt"""l, and scif-:;own lil'8 tlf'{' II,)\\, I.<l,rill,!:"illg' IIp in 
lIIultilud,1I, 80 dose together that 1111 ('Ullilut live. 
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When ] IlICl'rtuin!'<1 that th,·sc young tN'<'B had not 
,-"'('11110\\1\ I,r I'ill.ukd, I WR~":) mud, ~urJlri.;N18t Iheir 
nUlu!J/'rI! th"t l ,\Cnt to scH'rnl point' e,f ,-iew, \\henre 
I (~lUld e:mminc hundroos of n,'r,'S of th,' nncudo.;ed. 
11('I1th, i1IH.llit<'rnlly I ('ouill not St.'(1 U ~in~l(l R'()td.l fir, 
L'XL'('pt the 01.1 pl!1uted dump~ . Hut ollll)(lkinJ;e)o,;cly 
IwtwPI'1i till' ~t('m~ of the hpath, J found Il. multiludtl of 
~O'lo;llill~1\ 1L1ulli1til' tree", \\11idl 11",1 1)('('11 perpelually 
1!T1mm:,1 dUlIll Ly the ('attlc. In one l:I'JUlIrL~ yunl, at a. 
I' ,inl 1iOU\., hUluln . .J y.ud~ di-tant from .'11') of tlw old 
,,;uIIII"" I '~'\mtl'.1 thirt~"IIIO lill!.' In"-8; !lUll (lue of 
'1!elll, wilh IW('llly'~i." rin;.."'! (If /-rrowlh, lu,,1 durin;tliluny 
~eurll Iri.,,1 10 rui-e its hI''''' "!.Ino tho Btems of the 
iletllh, l1ud h811 fnilcd. Xo wolltl!'r that, /IB IIOlJIl lUI the 
lalLd \\U.~ l'udo:!Cd, it hectune Ihi"kly d!>th~'(l with l"igor­
oll~lr ~To\\ing youug firs. YI't the luol\th WII.9 60 ex· 
tn.:ul('Iy h(\lTl'll and 90 extcnsirc tlmt lin OliO woul,ll'vl'r 
llitro illlugilwo.l thut Cllttle woulo.llillro 80 ('\OI>I.'ly uml 
dl(,,'IIH111y S(,/Irchcd it for food. 

JlI'n! wc scc that ('attle al!tlOllltpir (ll,tNllliup tile 
('\i,dl'lI<'tl ... r the f,:,'ot('h fir; Ullt ill "'-'\'('1'111 !'Ur1>lof IIIC 
l1urhi in"'1·t~dl'lcrmillc th('t·.l[i~h'lI'·(, ofCllltit'. Perllilllll 
1'.lnl;','TIIIY oll't:N thC' mu<1 curiml.i ill~htU'1' of IILi~; fnr 
hl·r<, l1<'itllpr '·,Ittil· nor hon-t's u"r 11";;8 IUI\"I' er .. r rull 
\liloi, though tlw)' swann s<lmiL\lunl ulI,ln"rthwllni ill a 
f.'rnl Malo'; and ,.\znrn uud Ut·II;.",.:('r iL'\H' ,11OWll that 
111i~ is "ullit,,1 h~' the gncuh-r nUIII])O"r ill Pllraguuy of II 
('t'rtnin ily, which luy.; its ('I!~~ in tho llI,,'el~ of thcs(~ 
nuimale wlwn first born. TiL,-. illl'r.'n~(' of tht'~O f1i,~, 

1I\ll'll'rull~ us t hey nre, lll\l~t bu 1I"I'iI1l11I1y rill:<:'kl'd Ly 
!l(lIlh' 1II"lllC", l'roLnI,ly Ly other pam..ili!· in",'CI!!. Jlo.-ntl', 
if.·.'rl!linillllC'('ti,·orollilLirdiJw('n' to d(,,·rt·fl>I\.I ill P llm­
gu.lly. Ih,' I'nnu;ilie ill""'I" wouhll'rohahly illl'n'Il-!'(,; uml 
Ihi~ 11"111\1 !;-sam the nwnba of tIll' IlUI·cI·frcqu{'niing 
Uil,&---lh(:1l tultle 8.I.ld horses would \xx'(,me feml, lint! thi" 

E :! 
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would certainly grefltly alter (lUI indeed I ho.\'o ob8ened 
in parts of South Ameri<"8) tho \'egetation: thhl again 
woul(1 lart,'<'iy affcet tho inlJ(lCU; ami thia, lUI wo ha"o 
just scen ill Staffot(L;llire, tllCin8C(·til·orous Linls, (Iud 80 
onwards iu e\'er,inC'rc~\Sing eirclCfl of complexity, 'We 
begnn this seriCfl by in!IeCth'orou8 Lima, ami we hll.'·o 
cilded witJ. them. Xot that in nature tho rola.tiOIlSC8U 
c\'cr be 118 siml)le lUI thii!. Blittle within bnUle must O\'cr 
too rt)('urring with I'nrying SIICC0!i8; nlld yct ill the long­
run tllO forces nre 80 nicely balanced. that tho face of 
nature remains unifonll for long periods of time, tllough 
lI"l;urodly tile mel'C6t trille would often gi"e the ,' ietory 
to one organic being ovcr anotilcr. Ne,·C'rthelcss. 110 
profound is our ignorance. (lnd 80 high Ollr j>JUumption, 
that we man'e! when we heat of the extinction of lUI 

organie being; ami /l.9 we do not 800 the (;ause. we in­
"oke ('U taclyslJls to desolato the world. or iuveut laws 
on thedumtion of the fonu8oflifol 

I alii tcmllied to gil'o one more instance showing how 
IJlanu and animals, 1ll0000t rellIote in the scale of nature. 
are bound togt"ther by 0. w~b of complex I\'l00tions. J 
~hall hereafter IUH'e oc'Cll.'l iou to show that the exotie 
I.ol;clia fulgcns. in this part of .England, is ne\'cr visited 
by iu5C(:L-!, and consequently, from iUi peculiar stnlcturc. 
uen'r ean set a SEX"<i, )[any of our orehidaceous plaULI 
nbsolut!' ly I'('(plire the "isiu of moths to rcmo\'e their 
pollcn-masses nnd thus to fertilise them. 1 find from 
experiments that 11IImblc-beea are allllOliit indispensable 
to tho fertilisation of the hoorts<>ase (Viola tril'Olor). for 
other 1JOI'8 do not "jsit this flower, I hare o.lse fouud 
that the \'isitl! of becfl aro nOC<!Ml"\ry for tho f~rtili.satioll 

uf 801110 kinds of clover: for instan{"('. 20 heads of 
Dukh elo\'er (Trifolium repcus) yielded 2,200 seeds; 
hut 20 other hends I)rotected from bees pn:xluoed not 
onc. _\gain, 100 heads of rOO dO\'cr ('r, proteMC) pro-
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«uero 2,700 seeds, hut the IIIIme number of protected 
hea(Li produced not 1\ single seed Hlllnble·bccs alone 
\'isit red clover, as other 00cs Cl\llnot reneh tho llcctnr. 
] t hl\8 been sUg'gf.'tltcd that moths lIlay ee.rro to fertilise 
tho dO\'ers; but I doubt this in tho ('MO of tho red 
dO\'er, from their weight being a pparently 1I0t sufficicllt 
to depress tho wing-petals. Helloo we mlly infer as 
highly probable that if tho whole genus of humbl&-OOes 
~mc extinct or \'ery rare in England, the heartsease 
lind rod don-r would oc-rome ~ery rare, or wholly diB­
appear. The uumlK-r of humble-bceB ill any district 
depends in a great degree on the number of field-mice, 
which destroy their oomb8 and nests; alHI :1\1 r. II. New­
man, who has long altemled to tho hllbits of humble­
bee8, bclien'll that "more tlian two-thirds of them are 
thus destroyed all o\-er Englnnd." Now tho number or 
mice is largely dependent, 1\8 e\'cry ono knows, 011 tho 
mUlibar of catll; and iUr. Kewman lIIIys, "Near villages 
and small tOWIlS 1 have fOlllld tho nests of humble-bees 
more nUDierous than elsewhere, which I att ribute to tho 
number of ('aU that destroy the mice." Helloo it ill 
quite crediblo that tho pre&ence of a fdine uuimal in 
large Ilumbers ill a diBtrict might detcnnine, through 
the inten-clltion first of mice aud theu of bee8, tho fre­
quency of certain lIowers in that district! 

J II the CI\8(l of on!ry species, many diiTcrent checks, 
i\Ctilig at diiTereut period'! of lifo, al\d during different 
8e88On8 or years, probnbly come into lllay; lOme 0110 

chC('k or BOrne few being gcnerolly the m08tlpotcnt, bnt 
all ooncn r in dCWnninillg the 8\'erage number or even 
the uistenoo of the species. In lOme caseIJ it ('an be 
showu that 'l'!idely-dilTen:!nt checks act on the I18me 
species itl different districts. "llCn we look at the 
plants and bushes ciol.lling an entangled balik, we Ilrc 
tempted to Ilttribute their proportional numt.crs and 



kiJl(l~ to wlrRt we ('fill ciuln<,(,. ]lut hO)w faIlle a ,-i.·" 
i~ this! En·ry 011') h)ts lwunl tllat "hlll all ,\mpri'-1l.1l 
Ion'llt i~ ('ut down, a ""1')' diff,'"-ut w;:"<'lntin11 ~l'ring'll 
11p; hut it lr.n Lce:l ooo.-r ... ,,1 thut 0lwi'1lt lnolill11 mini 
ill the I"out]\('m l'lIit!~1 :-<tat,,,., "hi(-h mu,t f"rm('rl~ 

IUlw Jx.!'11 cil'lIn·d of tn.'~, lIOW 1[i'JIIH)" th(' 8111U!' ])I'nuti· 
fill diH'r,ity and proportioll uf kirH1~ u~ ill th" ~nrTlllln.l· 
ing-,i,¥infon't't •. \rtUltnl'tru;.:";:"],·]".t\\\1·nthf'Sl·nrnl 
kill<l~ of trt'tllllUust ]'PT(' Ii,,\"(, 1;"lIo"n {1urin)! ]oug' (','u­
turi, .. , {'D/-h alillWllly 8('ntteriu;,! its 1<'!O.~11 J.y tilt' tlJ(!u· 
"\1\,1; wlwt war 1~·tW('t'll JUIle/'! alI<I inlK'(·t-I"III"L'C1l 
in ... ·e!1l. ~lIHiLo, llJu1 olh('r unimflJ~ wilh hiT(l~ I1l1tll0('88'" 
(If jm-y_1I ~tri.in;; to) im"r(''''',I\Il.1 all f,'('(ling' 01\ {1'I'·h 
otl,!'r or 011 tlte tTl.'t'S or tllt'ir ae.'(l~ 1\1111 "'-\l."ltin;...'1'\, or (>1.1 

the utlwT plants whidl Iir1lt {-lutlk.1 tlu' gTll1lll'] alU! till! 
('h('.-k,~l the growlh of tll'~ trt'{'sJ TII",\\ 111'" b\lulf.ll 
of f,-ntlwl'!I, m)(1 all must (nit tn tho f.,'1'OlllHill('('Onlin;.! I.) 
tI(-lini\!' IIIII!!; bllt Irlllv ~iml'iu i~ tho ],rolll"m wher{' 
endl "IUlU fall {'Ompafnl to tl",l of tbe- ndiun (Illtl T<~ 
8r-li(1ll of the imlunwm],]e 1'1'111111 I\lI(l animuls wIli"!l 
have dell-nllilll..I, iu till' {'(,\lNO (Of (-('!llnri ... , tI,e rropor­
liulllll munl,('1'8 au..! kinJ.,j of In""'. now gnminl) on t116 
old Indian ruins! 

'11c tl"p<:'Il<iell(,Y of OIIC orpmi,' being 011 flllotlwr, a, 
of a IlIlm~il(' on ilg l'fe-y, ti~ .. W."nf'mily U<·tw,'.n being 
f(-mote ill the 8("ule of u.nt.u',!, This is ofku the- t"U.'I(l 

\Iith thO'<e whi(-h may 81ridly bt. aaid to strug-,;le with 
(-adl uthe-r for eristcn<'<', 08 in tho rflllO of hx·u . .:;t~ uwl 
gm..~f,'('{ling' quodrlll*'-l", Hut th(' IolrugA"h' almost in' 
"/\fiably will lie mo~t !'<'\'crc 1J,.·III('(·n tIlt' indiyi{llIala of 
1]1(\ 88ll1e l!}l('('ie8, for tlH')' fre'Jlll'nt III!' ~nmc distrid", 
fI'quiro the Mille foot!, nll(1 nrc ('XllOlIt'fi to tlr(' snnw 
dlln~'r~_ In the ('tiS(' of mridi,>;I of Ihe snme spedt .... 
11H' ~tnl;..."):!"lc will gt'll{-rnlly 1)(. fllm(">o;t N]ulllly !'t'wn', 
and WI' somctimCi! 8('(, till' ('Qllt,~t I;O(lU d{ocidl..I; fur 
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in,l,m,..:', if iI(''I""('"ml vnn,·ti,,; o( wll{'nl I,· ) 8()wn to~t"pr. 
lIud ilK' lI1ix.~11If'e(1 Ix> n·,,)\\"n, 1«1111(' (If till' nlrid'" 
II],idl 1_"" ~uit thp ""il or dimut.·, IlT un' Ill\turnllv tIl!' 
m,' ''! fi·rljl,., will l.II.'ilt the oth"/"l! Jl1HlllO yi,·ld ;Don' 
lOCt.l, find will ('onSl:"1u('llIly in II (Oil yt':lrg'quite ;<ur­
plnnt tlif' otlu·r \"nri(·tip". '1'0 k,~·p up n mi.'H'(1 btock 
of PH'II l;I\u·h extrem(·ly (,10"" \"nrj,·tip~ fJ" the \":lrioll~lr 
I'OIOlL!l .. ,1 "IH .. ·t-rl(·,l...~, Hlt·)" mu.t lit' (·n,.]l )TlIT hnrn·.<:t('(i 
1It'l'umt,'l~·. nlHl the setod 11,(,11 mix,"! in Ilue jlropor­
li"11. (ltlJo·rlli,.;(, tin' Wlllk('T kind .• Ilill "'\(11,lily df'('n.'o.-.r' 
in l'UlUllt'N nnd di,;nPIIt.lr. Nl Ilg"Jlin with tl;t· I·nrio-ti!.',; 
of ~ht"I': it lu\~ 1x~'11 ".,\(,rt,·d ,1'lIt N'r\llili mountaiu­
\·nri.·ti,·~ Ilill ,,'ar\"(' oul olh"r m"llllt"in_\'lIri, ti,·". 110 
tlillt IIH'Y mnn"t Le kept t0rtdlwr. 'nU' !<.'l.llle I1.'Slilt 
Ila~ fi.li()IH,,1 from ke.·I)in;,: t"S"cth"r lIiff!.'''''·nt I'aridit-;; 
Ilf Ih,' Ill(·di<"innl lce<":h. 1t Illny t;1·t;n 00 dnubk'(i ,,11('­
thc!" Iii,· mridiCOl of any ono of our IlulllCbtie 1.11l.1l1~ 
or fJuimnl" have 80 eXIl.(·tly tho Mille stJ'(:llg1h, J.abit~, 

tllHI ("(m~lilution, l!aut tho 0I1~i!l(l1 Ilnlportious of u 
mix, d j<j()('k ('Quid 00 k('llt up for hnlf-n-\Iozt'll gellt;I1,­

ti()ll~, if tll(,)' were RlIow\'(1 10 ~tnll!P:I,' t(O;!t'lhcr, Jik(' 
1 ... ·ill;,,"3 in II. slate of Ilature, and if the set.'(1 or youn;; 
wcr" not anUUlllh' sor1e<1. 

.\il<I~,·i,'lI o( tl)(' Mme go.:-nus hal'e u>J[lII11y, thongll 
hy IIU m,',I11$ iunninbly, sumo ~illlil>lritr in hnbit.s nnd 
('OI~ litutitoll, alllI ruway.tl in ~tru('tun', Ih,' IItnli!"gle will 
W'llI'nllly i..H. more 8e\'cre bdl\·cl·n l<1)('('k~ of thll ~'l.IIl(' 

W·nu.., IIIit'll t11(")' ('()mt' intO('olllPdiliolL with I'IlI·h Olilcr, 
tllf\1L 1)(·tll"L'cn ",peeies of dj~lin('j g"{'ll('r(\. Wc 6('e this ill 
tho I"('(~'nt cxtension oyer pnrt, of iho United RI.(II(>8 of 
one ~ll{'<"i('>l of swnllow hnyiug" enu~(·d tIle dcef('1lSf' of flll­
otlwr "jMoci('l'(. The r()('('nt inen.'ilS(l of the mis.~,'I-thrllsh 
in I'flr\~ (,( Srotlnlld lifts ('nulII~1 the d('C'refill(! of the 
fltm;,:-thnl.qh. How fn;'Jll<'ntiy I\t' h(',n (If ol1e sped('l> 
of rot Inkin;! the ]llnl'C of 1I1I"theT "I ....... ·il'lI ulld"r the 
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Illost oilfcrent climates! III RUS3ia the 81M\B Asiatic 
cockroach IlIIs c\Ocrywlwre driyen before it its great 
con;;encr. One species of churlock will supplant another, 
Ilnd 80 ill other casel!. "TO call dimly see why the com­
petition should be most severe betwoon allied fonns, 
which fill Dendy tllCSIlrne placcin the cronomy ofnnture; 
but probably in no one ease could we precisely say why 
0110 species has been yictoriollS over another in tllC 
great battle of life. 

A corollary of tllO highest importance rollY be deduced 
from the foregoing remarks, namely, tllllt tliO structure 
of eyer)' organic being is rdllted, in tho most essential 
yet often hiddell manner, to that of all other organic 
beings, with whicl! it comes into competition for food or 
residence, or from wllich it has to CSCIlPC, or 011 whidL it 
preys. This is obvious iu the structure of the teeth and 
tnlolls of the tiger; and ill that of the le~ and claml of 
t]lO pilraaite whiclL clin~ to the hair on thoti;;-er's body, 
But in the beautifully Illumed seed of the dandelion, 
11m] in tho flattened lind fringed legs of the water-beotle, 
the relation 800ms at first confined to the elements of 
air and water. Yet tho ad\'/LIltagc of plumed seeds no 
doubt stands in tllO closest relation to the land being 
already thickly clothed by other plants; 80 that tiLe 
seeds may be widely distrivuted alld fall 011 UIIOC­
CUllied grOl\Ild. In the water.beetle, the stnICture of 
its lcgs, 80 well adapted for diving, allows it to 
compete with other aquatic inseets, to hunt for ita own 
llrcy, and to escape serl'ing liS llrcy to other IInimals. 

'1'110 store of lIutriment laid IIIl within tile seeds of 
many plants seems at first sight to have 110 sort of 
relation to other plants. But from tho strong growill 
of young plants pnxlucOO. from 8llCh seeds (as pens 
lind berllls), when sown ill tho midst of long grns.", 

it mlly be suspected that the chief use of the nutriment 

The lin 
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in tho seed is to favour the groWtll of tile young 
seedling, \\hilst Iltmggling with other llisllu growing 
"igoroullly all around. 

Look nt a 1)18nt in the midst of ita rango. why docs 
it not double or quadruple ita lIumbers? We l..-now 
t1mt it can perfectly well withstant\ a little more heat 
or cold, dampness or drynC!l8, for ci8(lwiLcre it ro.nges 
into slightly hotter or oolder, damper or clricr district& 
In this C'MO we can clearly 8CO that if wo wishod ill 

imagination to gh-o tho 1)\8nt 1110 power of increasing 
in number, we should hAI"O to gi'-o it 8Omo 8(h'anlage 
over ita oompetitors. or over the aruml\l! which preyed 
on it. On theoonfines of ita geogmphical ronge. a change 
of oonstitution with respect to climate would clearly 
be an ad"aniage to our plaut; but wo luwe re68011 

to belill\'O that only a few }llants or animals range 80 
far, that they are dcatroyod by tho rigomoC tbo climato 
nloue. Kotuntilwereacl. theextrcme confiucsof life, 
illlhe Aroticregions or on tile borden of au utter desert, 
will competition cease. The laud may be extremely cold 
or dry, yet thero will be competition between 80me few 
flpe<'ies, or between the indh'iduals of the same species, 
for the wannest or dampest spots. 

Hence, al8O, we can 800 that when a plant or animal 
iSlllacM in a new country amongst new COlDlletitOrs, 
though tI.e c1imnte may be c.uctly the same WI in its 
fonner home, yet the comlitions of its life will genemlly 
be chung-cd in an essential n\tUlner. If we wished to in­
crcn.se its Q,'ernge numhcrs in its lIew Ilollle, we should 
lu\Ve to modify it in a different way to whnt we 81.01l1d 
hnve to do in its native country; for we should IUn'e to 
give it solDe advantage over a di/l'crcnt set of com­
petitorsor enemies. 

It ia good thus to try in Ollr imaginntion to give any 
fonn 80me ad,'nnta.,"1l OI'cr nnother. Probably in no 

E3 
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single inlltanl'e -honld lie knuw II hnt to do. so 8.!1 to 
p;tu'("t·t.'~1. It will ('(lm-in!'!' Il~ of 0111' i;"''1lomn('(> Gn th(. 
mutunl relations of nil orgnnii' lJ.f·in/-"lI; II ('Qln-i(1ion as 
II(-,(,(:~"Ilry, lUI it ~m~ to be difli('uit to lIf'(Juire. .\11 
thnt wo ('lIn do, is to kct'p IIkadil~' in minl\ that ('nl·h 
org-nnic king is ~trh-illg to in('l"(:~ ill a geoliletrieal 
mtio; !lInt ('neil at SOIll(-' l.eriod of itg lifr. dllring SOlll(-' 
INwm of the year, during (-'lIl'h w'n(-'mtion or a.t in­
ten'IIb1, hnsw struggle for lifl', and to sulfl'r great dc· 
strtl('tion. \Yhen we refled on this ~tnlggle, we may 
ooll80loOlu"Sf'h-etI witll tho full ~lief, that the war of 
nature is not ineeasant, lilat no fcar is felt, that death 
is ".,lIerally Proml)t, 8ml that lhi) \"igl')rou~, the healthy, 
oUlI the lmJlPY Illm'i,-e and multiply" 
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~atllrnl Sek'CIio>" -It, r"'wer C<lml"'nod with mftn' ... lcrtinn - it. 
I~,we' ~n eharnclen (,f trl";n~ 'rnportMCIl -ito I-.;Iw<-, at al! ";:0'" 
Aw l on roth lI('''r._f','"u~1 Sel<'e tion_On the /lcncrn li ty of 
lnterc ... _ b<-IWf'lD ;,,,1i,-i,ll1al~ M the IIlIne _1...0 ... - Ci'cnm. 
~tatlOOll fayounb1~ ,",IIl"fa"ol1rahle to Xatu",! St>IOCliOIl , ".mely, 
i""'l"Cf"I.lUing. i ... lnlinn, "'Duk, of 'u<l''''.:Iu,1I1,_ f'1"w ""t"m­
}:XLiDClioo caUII.! by '\"alul1l1 Sel«lion-Di"fl'$!"'''''' or Cha· 
BCI~,lI!lnl t'dlolb .. di"fl'i!Iily(lfiDhabit&nI.(>f.nr .... ll·",*, 
.,,<1 to IlItIlTlli.tion-Actioo ofXatur:al Selection, through 
Hi wfrgenoe of Character "",\ Extinction, on the IkfJOCDdanla from 
ft COmmon IIIln'n~_ E11'1aiJl.l the Grollping of .11 orpmic king. 
- Advanoe in ol'!:"Dillltion - Low formll''-''''ro- Olojo>etions 
oon. idcr(ld_lndcflnitcmnltil'licationof Al'cclct_Rnmmary. 

How will tlHl strllAAlo fUfcxisten('e, di.o;cussro too briefly 
ill the lust d lapt(' r, R('t in regard to ,"ar in tion? Can 
tho Ilrinciplo or bCkdiou, which we IUl\"o IK'C'n i-i 80 
)"Iol(> lIt iu the luuul-i of man, aplliy ill natuI'C ? I thiuk 
\\"0 ~h.(lIl see that it ('\In B(1. most effectually" L<"t it be 
bomo in lUind ill \Ihat au ('lidless llllmb.:r of strange 
I)('('uliarities our dOlllCllti(' IJroductions, and, in (l. leaser 
d('grce, those under nature, vary j and how ~trollg the 
ilcrcditary teudellc), i~, Lnder dome6ticntiou, it ma.y be 
truly said tllat tho whole orgnnisation ~m('8 ill some 
drgrce lliastic. But tho ,"ariability, whil-Ii we almOirt. 
uui,"ersally m~t with in our domerrtic IlrodnMiOIl8, is 
not directly produccd, as Ilooker Bud Asn Gmy hayc 
w('\1 remarked. by U1.(1n j ho ('all ndther originnto 
,"arietie&'llorpre,'enttheiroccurrcllooj 110 Clin onlY llfC­
IlCn'o and accumulate sueh as do occur j uuiut(,lI tionnlly 
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he exposes orgnnic beings to new ami ehanging comli­
tions of lire, and \'ariability ('nsues; bllt similar changes 
or conditions might and do O('('ur IUlder naliu'c, Let it 
n.lso be homo in mind how inllnitdy complex and dOS(>­
fitting n.re the multml relations of all orgnni(' beings to 
eaeh other and to their physical conditions of lif!'; and 
consequently what infinitely yaried diversities of stro!'­
tllro may ho of lIiIC to each being muler changing con­
ditions of life. Can it, then, be thought improbable, 
seeing that \'ariations useful to man ha\'e umlollbtool~' 
~lIrrcd, that other wlfiations useful in somo way to 
eneh being in tho great and compli'x battlo of life, 
should sollletimes occur in the CQUNJO of nlousands or 
.. ~uerations? lfsllch do OC('lIT,cnn 11'0 doubt (renwlli' 
bering that mauy moro indi\'idllals are born than cnll 
possibly sun'ive) that individuals ha"ing nil)' adn\n- • 
tage, howC\'er slight, oycr others, would hn,'o the best 
chance of surviving lind of IJrocrcnting their kiud? 
On tho other hllnd, l1'e may feel sure that an)' ,'aria­
tion ill tho least degree injurious would be rigidly 
destroyed, This preservation of fa"Ol1rable variations 
lind the rejection of injurious nri"tiOIl8, I call Naturnl 
Selection, \' ariatiOIl9 ncitber useful nor injurious \ll'ould 
not be affected by naturnl aclection, and would be left 
a fluctuating clclllent, 118 perhaps 11'0 IK!e in tho specics 
called polymorphic. 

So,'ernl wriWI'8 h".o miSllpprcllcnded or ohjcd:ed to 
1110 term Naturel Selcd:ion. Some have oYen imngined 
that nntnrnl selection induces \'arinbility, whereas it 
implies only the )lrcseITation of such \'srintions Il8QCCur 
and are beneficial to the being under ita ('(lllditions of 
life. No one objects to agriculturists speaking of the 
llOtent effects or man's selcetion; Ilnd in thi! caso tho 
illdh'i •. illIIl iliffe.rencee gi,'en by nOlnf'(!, wllich moo for 
IOmo objcet8C'loots, must of necessity first ()(:cllr. Others 
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111"'0 obje<>t('(] tJlllt the term s<:'iedion implies roWOI]!! 
('hoi('o in tho animals which become modified; Ilnd it 
IIIU1 ev('n been urged that lUI plan!.!! hawl no yolition, 
natuml 8('1e<>tioll is not allillicablo to them! In tho 
litem! 8(!nse of tho word, no doubt, natum1 8£!1(!Ction is a 
misnomer; but wilo oyer objected to chem ists speaking 
of tho c\C<.'ti,·o aftlnities of tho ]'ariOlls c1emellta ?-and 
yet nn neid cannot strictly bo 8Il.id to elect the base with 
whieh it will in preference combine. It hM been said 
that 1 ppeflk of nntural sclection fUI an IIctive power or 
Deity; but whoobjccta to an anthor speakingofthe attrac­
tion of gravity fl8 ruling tllo movem('nte of the planets? 
}~\'ery ono knows what is mcant IIJId is implied by slIch 
metAphorical eXI'ressions; and they are almost neces-
8Il.ry for bre"ity, So again it i8 diftlcult to al-oid per­
sonifying tho word Nature; but J meau by Nature, only 
tho nltgtegnto action and l'fO(luct of many 1I1l1uralla\fS, 
n.nd by lAWS tho sequence of oventa a9 i\9C(!/1nilied by 
liS. Witll a little familiArity .'Inch snperficial objections 
will bo for~ttcn, 

We 81lf111 best I1nderstand tile prohalJle oourse of 
natnral selection by taking the Cfl8C of fl oountry undcr­
h'Oing BOme physical ehnnge, for instance, of climate. 
Tim )roportional llumbers of iu inhabitallU would 
alm08t immediately undergo a change. andllOme species 
might become extin!'t. We may oonclude, from what 
we hal-C seen of the intimate and complex manner in 
which the inllnbitants of enell country nre bound to­
gether. tlll\t any chango in the n\llnerical proportions of 
some of lho inhabitants, independently of the chango 
or cliJilatc itself, would seriously afl'ect many of tho 
othcrs, Ir the country wcre open on iO! borders, new 
form8 would certainly immigmte, lind tlli8 also 11'OI1Id 
8<'riouqly disturb the relation8 of IIOmo of the former 
inhAbitant& Let it be remcnlbcred how powerful the 
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h\l1l1enee of a single introduced tree or mammal IlA~ 

been showll to b<>. But in tlLo caSQ of an i~lall(l, or of a 
country pnrtly snrrounde<\ by bnrriers, into whicll now 
nud lietwr adlLpwd forms CQuld not freely enter, we 
~hould then hlLl-e plrLl'os ill tho e<'onomyof nature which 
would ll$"nredly 00 better fillcd "I', if sollie of the ori­
ginal inhabit.'1.nts were in Bome manner modificd; for, 
had the area beeR open to immigration, these sumo 
places would hal·c kell seized 011 by intruders. In such 
ellS(', every slight modification, 1\IJich in tho course of 
ages chanced to arise, nnd which in any way ffl.Yourcd 
the iUllividlUlis of any of tJle species, by better adapting 
them to their altered couditions, would ton(1 to be pre­
Bened; and natural srlodion would thus have free IICOpe 
for tho work of improvemcnt. 

',"0 have reason to bclit'n.·, as !<tnted in the first 
chapter, that a chango in tho CQnditioIl.s of life, by 
specially acting Oil tho fCllroductil"e system, causes or 
incrcases mriabilily; and ill tlLo foregoing easo tho 
conditions of life arc supposed to llave undergone a 
clumge, and tllll> would mauifcstly 00 f:woumblo to 
natural selection, by giving It. better chanp-e of profitablo 
yariations occurring; and unless profitable variations do 
occur, nntllrol selection can {Io nothing. Not that any 
e:t:treme nmount of l'ariability is necessary; as lIIall cau 
certainly lJrodlleo grcat results by adding up iu any 
gil'cn direction mere individual dill"erenccs, so could 
natural selection, but far more easily, from haying in­
comparnbly longer time for actioJ\. Nor do 1 belie\"e 
that ally great JJhysical change, as of climate, or any 
unusual degree of isolation to dICck immigmtion, is 
ar,1nally nCQE"ssaryto produce new and unoccupied places 
for naturnl selection to fill up by modifying and im­
proving some of the YIlrying inhabitants. For as all 
the inhabitants of each CQUlItry aro struggling together 
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with nil"dy balnn<"ed f~ extrt'ml.'ly 8light modifi· 
{"tIti"1l8 in tho ~tT\l('tlll'6 or hJl.bit~ of ono inhabitant 
wonl,l onen gin' it an tuinmtaWl o'l"l.'r othl.'l'II; and .!!till 
fllnlwr modifiNl.tiollS of tilo samo kind would oftl.'n still 
further im·telUlC the adnmtag'('I, 1111 long us tile being 
('(lntinl1('d tllldcr the some ('()uditiona of lifo and profited 
by ~imi lnr lIl('flllS of sub~j"i:en.eo and dcfcn('I'. No country 
{'(In he nRlne<! in wilieli ull the IIlI.tivo inhll.uitauts nre 
lInw lk) »('o(·('tly adapted to eat"h otill.'r and to the 
I'hy~kal oonllitions undcr whil·h tlH'y !il·l.', tJ,at 1I0no of 
tlWln cHuld flllybolV be improw:'<I; fllr ill all {'Ouutrieli', 
the nati\'ct luu'o ~n 80 far OOIl'lU'·t{'<.\ by natumlised 
Im.ludions. thnt thcy htn'e allowed f,'N"i,:;n('lr8 to take 
finn r<-'s~i(ln of the laud. AmI flJI fOl1.·igners ha'l"e 
t!IUi ol'cI'}'wllerc beat(>n !lOme of tho nnlh'(>!I, wo may 
8IIfdy eOllclude that the lliIt.ivC8 might havo been modi· 
fied with advantage, !lO fI8 to hal'6 better resisted such 
intruders. 

AI! IIlIlIl call produco nnd certainly hM produced a 
gt('nt rt'~ult by his mctllooiC(lI alld unconscious meaM 
of ilC'lection, wJlat may !lot nRlnrnl sclC("tion effect? 
~Iall call act only on external lind "miblo characters: 
Nature (if 1 may be allowed tJlIU to 1X'l'8ouify the nil.· 
fuml Jlrotlcrmt.ion of mrying and fft\'onrro indil"idllllls 
during tho struggle for e:J.:i"kllcc) care8 nothing for 
apP"anulecs, except in so far as they are u.scful to 
auy being. She ron net on e\'('ry internal organ, on 
CVl'ry shado of ('()nstitutional dill'eN'llcc, Oil the whole 
machinery of life. )Jan l!Clects only for Ilis own good; 
Nature oilly for that of tho Loiug which she tends. 
]~\'cry IIClccted chnracter is fully elCcreised by her; and 
the being i8 Illaced nnder well·suited conditions of life. 
?l Inn keeps the lliItil'C8 of lIlanycliulRtcs in thesnme 
country; he scldolll exercises eneh 8(' lected character 
in 80me peculiar and fitting mallller; he feeds a long 
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and a sliort beaked pigeon on Uw Mmo food; he docs 
not exen:ise a long-backed or long-legged qundl1lped in 
nny peculiar manner; he exposes sheep with long IImi 
short wool to the sumo climate. lie docs not nIlow tIlC 

most vi~rolls males to struggle for the females. He 
does not rigidly destroy nil inferior animals, bllt protects 
during each nU'ying !!eason, ns fur as lies in his power, 
all his productions. He often begins his sclrotion by 
some half-mollstrous form; or at least by some modifi­
cation prominent enough to catch his eye, or to be 
plainly useful to him. Under nature, the sligMest dif­
ference of structure or constitution may well turn tho 
nicely.balanced scale ill tbe struggle for life, and so 
be jlrcservcd. liow fleeting nrc the wishes and efforts 
of man! how allOTt his timo! and coIlSCquently how 
poor w:ill his products be, compared with those accumu­
lilted by Nntnro duriug whole geologicnl periods! Can 
we wouder, then, thnt Nature's produetions should be 
fnr "tmcr" in character thnn man's produetioll8; that 
tliey should be infinitely better adapted to tlJe most 
comple::!; conditions of life, and should plainly bear the 
stamp of far liigher workmausllip? 

It mny metaphorically be said that nntuml selection 
is daily aud llOurly scrutinising, tllroughout the world, 
every ,'ariation, Hell the slightest; rejecting that which 
is ooil, preserving and adding up all that is good ; 
silently und insensibly working, wlLenever ulJd wherel'er 
opportunity offers, at the improvement of eaell organic 
being in relation to ite organic and inorganie condi­
tions of life, " '0 see nothing of these slow ebnnges in 
progress, until the hand of time hns mnrked the long 
lapse of ages, mul then 80 imperfect is our "iew into 
long past geological ages. that wo only see that the 
forms of life are now different from "hat they formerly 
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In order that any great amount or modi6co.tion MouM 
thus in the course of timo be Ilroduced, it ill necessary 
to believe that when a variety has on('(l nrillCn, it oguin 
,'aries, nner perbap!l a long interval of time; nnd tllnt 
its mrieties, if favourable, are ngnin Ilrcscrved, aud 80 

OI\W~rd8. 'J'hat varieties moro or less dilTefOllt from 
the pMent-stock occnsiollally ari8!', few will delly j but 
that tho rr~ of variulion should be thus i,ndc6nitely 
prolollgcd is all D.8SUmptiou, the tnltb of wllich must be 
judged or by how far tho hypothesis nccoms wilh and 
cIlllnins the general pbcllomcnn of nature. On Ille 
olher halld, the ominary belief that tho amount of po6-

sibltl variAtion is a strictly limited quantity is likewise 
a simple aesumption. 

Although natural selection can oct only Ihrough and 
for tho f,'OOd of ea{'h being, yet characters and structures, 
which wo aro apt to consider 88 of very trifling import­
nnee, may thlls be neted on, Wlw!I wo 800 lellf-(!ating 
iileeets b'Tecn, and hark-fcedel'fJ motlied-grcy; tllC alpine 
ptannigon white in winter, tho red-grouse tho colour of 
heather, ami the blnck-grouso that of )lcaty cartll, wo 
must. bclic\'o thnt these tints are of IICrvice to these 
birds find iusects in Ilrescning them from danger, 
Grouse, ir not destroyed at 801110 period or thcir Ih·es. 
wonld incrense in countless numbers; they a.re known 
to suITer Inrgdy from binls of prey; lind Ilftwks nre 
guided by eyesight to thcir prey-so mnch 80, thnt on 
parts of tho Continent persous nro \\"n!"n(ld uot to keep 
white pigeons, as being the most liablo to destruction, 
]{C'nccl {'all see no reason to doubt tllftt natuml se1ee­
lion might be most efTocti\'e in gi\'ing tllO proper colollf 
to cneh killd of grouso, and in kcclliug thnt ('(llou!", 
whell once acquired, tnle and constllut. Nor ollgllt wc 
to think thllt tho occa,sjonal deslnlction of fin !luimal of 
!lily partk'ular colour would Ilroducc little effect: \\e 
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IIhould rem!'mlK'r how ('!Is!'ntial it is in 1\ f1()("k of \I'Jlite 
~I\('t,p 10 destroy ('very lumb Ilith tlu' fainle~t tmce of 
bllwli. \\'0 Iml"c ~('('n how in Florid.'\ tho ('Ql()ur of 
the ho)!1', whcn fc(O{\inp: on the" paint ft")t," (\e/(ormiues 
whetlH'r they shal1 livo or di!', 1n l'1nnt~ the (\0"1\ Oil 
tho fnlit and the eoloUT of the flt·~h nre eonsit\"rl'duy 
botlllli-ts 118 chnra!'t!'rg of til(' lIl\l~t trifling- importance: 
yet we IWllr from Illl exedlent hortivllltnri~t, Downing, 
that in tiJ(' tTnited :'Hates smooth-!;kinncd fmitR sll!Tt'r 
filr more from a lK'('ti(', 1\ cU/'eulio, thHn tho:«l with 
(Iolln; thatl)lll'jlle plums sufT!'r fnr mor(' from a ('!'rtain 
tii'l('u.se than yellow 1111lms; whereas another db .. aw 
I\ttnck~ y('llowTfle~he<l p('(l.('11rs far mom than those with 
(lfll('r cO\Ollt"t-.J. flesh, If, with all the aids of l111. tht"~e 

~Iig-ht <1itT"1('1I('t'l> mak!, n gn'at difl,:rClice in rultimtill~ 
the 8"H'ml yarietks, n~urcdly, ill n stale of nature, 
whprc the tre{'S wonld hal"e to strn~lc with other trpe~ 
ami "itll 0. h04 of en('llli!'~, sudl diffen'nCl'S would 
efT('('\ualh' settle which vnrieh', "I1I'til('r a ~lnooth t,r 
tiO\my, a'yellow or Imrple f1e~l;ed fruit, should lIupce('(1. 

lu looking at many small poitth of difference u.c­
twccn al)('{'ic~, "}li.-1l, lIS fur ItS our ignomnf'c lk'nnits 
IB to judge, seem quite unimportrmt, we \ttu~t not forfret 
tlmt climate, food, &c., proLnuly produce some slight 
and dir(,pt efred. It i~, hOll'e,'cr, far moro nceps_ary 
to Lenr in mind that thc-rc arc muny unknown Inws of 
correlation of growth. whieh, Illlelt otle purt of Ihe 
orgnni"'-'1tioll is modified througll "al')ation alld til(' modi· 
firations are aeclimulatC'(\ by naturnl F.('lt'di,)lt for the 
g'ood of tho lK'in,z, eau.;;,' other mo<iifiel\liollf;, often of 
themOi<tunexpcdednntnre. 

M we see that !llose \'ariations whi(·h und('r domesti. 
cation appear at allr particular period of life, tend to 
reappear in tho otT.'pring nt the &Ime period ;~for inT 
stancc, in tho shnpe, sizc, and flavonr of tIle sceds of 
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tho mnny ,"arieties of our cllliMry and ngricnltnral 
]llanl.:;;; in tho caterpillar find COCOOll stngesoftlJe va­
ricti('S of tbe silkworm; ill the eg-I,"S of poultry, lind in 
tho co[01l1"0ftllO dOll1l of tllOir clii("kells; in the lJOl'lls 
of Oil I' ~llecp und ellttle when lIourly ndult ;-80 in a 
Btlltoofnntlll'C, natural selection will be 0uablCll toaet 
on find modify organic fill)' nge, Ly the flccn-
mllllitiOll of mriatious nt tllllt flge, find Ly 
tlwil'il1llcl"itmlceata lfit.pl'ofita 
plaut to lml"O its seeds more find widely dissemi-
llflted by the wind, I can see no greater difficnlty in this 
Leing effected tbrougb llRtuml selection, tlmll in tho 
cotton-planter increasing find improving by selection 
tho down in the pods on his cotton-trcc~" I\fltllml 
selection mil)' modify alld IIdllllt the hunt of fin insect 
to a score of coDiing-cllci('s, wholly dificl'Clit from 
which COllcem the mnturc inscct. Thoso 
will no [10111.01, rdlcet, throllg-h the law~ of ("oiTelatioll, thc 
stl'llclnre of tho adlllt; and probnbly in tho case of those 
in~ects which liyo only for a few hours, find which noyor 
food, fI. largo }Jart of their s\ruoturo is merely the cor" 
rclntNl r~s\lIt of successil"e changes in the s\nll'tllfc of 
their lnrnc. So, conyersely, lllodificntions in the adult 
will pruhnl>ly often nffect "the strllctutc of tho lana; 
but in all CII$CS natural sclcetioll wi!! N1RlItC that mo­

on other lIlodific;ltiollS lit adif­
not 00 ill lho 

so, they would CII\l~e 

community; if each in conseqncnco ]lrofits by the 
selected c1l11ngc. ''"hat natural seleetion Ollnnot do, is 

W ck rwn nli 
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to modify the structure of one species, without giving it 
lilly adnmtage, for the good of anotller species; alld 
though stntemenls to Ihis effect mny be found in works 
of Jllltural history, I ctmnot find one elise which will 
bear itll'cstigation. A structure used olll~' once in lin 
animal's whole life, if of high importance to it. might 
be modjfied to any c:ttcnt by naturnl selection; for ill­
slauce, the great jaws possessed by certain insects, used 
exclusively for opening tho COCOOIl---()r tlle han:! tip 10 
tllO beak of nestling birds, used for brellkillg tllO egg. 
It IlIIa been asserted, tllat of the best sllOtt-beaked 
tumbler-pigeons more perish in tho cgg thun aro ablo 
to get out of it; FlO tlml fanciers assist in the act of 
hatching. Now, if nature lmd to make tho beak of a 
full-grown pigeon ,·ery short for the bird's own ad­
vantage, the process of modification would be vcry slow, 
ami there would be simultanoo1lsly tho most rigorous 
selection of the youllg binh within tIle egg, which had 
the Illost powerful ami hardest beaks, for all with weak 
beaks would ine,·itably perish: or, more delicate and 
more easily broken shells might be selected, tile thick­
ness of the shell being known to vaT}' lil,e every other 
structure. 

&xual &lect«m.-Inasmuch as JXlCl1liarities of tell 
appear under domcstiClltion ill one sex and bceome hero­
ditarily attached to that sex, the SlIme fact probahly 
()(.'Curs under nalure, nnd if so, natuml selection will be 
able to modify OllO sex ill its functional relations to the 
other sex, or in relation to wllOli y different habits of life 
in tllo two sexes, as is sometimes the casc with insects. 
And this leads mo to say 8 few words Oil what 1 call 
Sexllnl Selection. 'l'his depends. not Oil a strugglo for 
existence, but on n. slmggle between the mnles for pos­
session of the females; the result is not death to tllO 
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IlIlSUCCC88ful collljl<'titor, but fcw or 110 offspring, Sexual 
8Cloction is, therefore, lC89 rigorous thun nnlllralselec­
tion, GcncrnJly, tho most vigorous mnles, tllOs6 which 
arc best fitted for th(>ir places in nature, will k'fl"c most 
PI'Oh'CIlY, But ill mUlly cases. victory d('p('nds not 011 
geu(>ral vigour, but on having s~inl weapons, confined 
to the male sel:, .\ horulC83 stag or spurlC89 cock would 
IlIl.\'e a poor chanoo of !('a,-iug oifSIJring, Sexual 8('100-
tioll by always allowing the "ictor to Lr('('(l might 
surely gire indomitablo COUnlge, Icnb>1h to the spur, 
and stlX'lIgth to the wing to strike ill tho sjJurred leg, as 
well fl8 the brutnl ('()('kfighter, who k1lO\\"8 well !lInt ho 
('fill impro,'e Ius breed by <-1!.reful selC(:tion of tile best 
t«,Iui, How low in the 8('fI.le of nature Iho law of 
ooltle descends, 1 know not; male alligators ha,-c been 
described as fighting, bellowing, and whirling round, 
like Jndinns in n IIIH~llllee, for the l)()l;8('88ion of the 
females; male salmons have been 8OI'!t\ figil l ing nil day 
long j male stag-beetlcs sometimes benr wounds from 
Ihe IllIge mnndiblC8 of othcr mnles. 'I'ho liar is, per­
iln(l@,ile"ClX'8tbetwOOIi the males of polygnmollB auimab, 
and these seem ollcnest pro"ided with ",(X'Cial weapons. 
The malClil of cnnli"orons animals are allX'ndv well 
armed; though to Ihem and to others, sl)('(!inl"me61l8 
of (Iefcnce may 00 gircn tllrough menus ofaexllnl selec­
tion, liS tho IllIIIIO to tho liou, the shoulucl'-"lmd to the 
boor, and the hooked jnw to the Illalo salmon; for the 
sl.icld may be as importilnt for yictory. as tho sword or 
~pcar, 

.\mongst bird!;!, the oolltest i:! OIlCD of a more l)('fIccful 
,·hamcter, Allth080 \\ho ha,·e attended to the subject, 
\..o('licyc that tIlcro is tho !;C,'crest ri,'alry betw","". tl10 
males of mlluy spocies to nttnlct by singing the fcmales, 
'rho rock·thrush of Quiann, birds of PanldiJ!(', nnd SOIllO 
others, congregate; and sue("('8Siyc malce di~plny their 



6'(orgeou,; plunlap:e and perform ~trnng-e autit'S before the 
f(:male~, whith, standing by us Spe<'tatoN, at laJ>t choose 
the mo.4 attl'llctive partner. 'l'h06C wloo have dOl;Cly 
attende(i to birds in confinem('ut well know thut they 
of1(>n take indil-idual l)rt:ferellet'~ nnd dj,Jik('~ : thus 
Sir H. Heron hils dt'o;cribed how ono pied p('ucoek WIl.'I 

eminently nttrllctil'o to all hiJ! hen bird"," It lIluy 
Hllpear ehildi~h to attribute auy effect to suell Hppa­
rently w(!uk meuns: I ('annot ht;re t;nt('r on tIll' dt;tail~ 
llcces.~ury to support this dew; but if muu cau in n 
Rhort time give cle6'11llt carriage and J.w.>auty to hiJ! 
bantamI', according to his staudanl of beaut~·, 1 eml lS('C 

1\0 good rcason to donbt that f(!lllale biros, Ly ,:wkC'tinp:, 
duriug thousuuds of generation~, tJlO mOtlt mdodiuus 
or lJI.·autiful mnle~,aceonlillg to th('ir standard of Lt'ant~', 
might produce a marked eflee!. I ~trongl~- !juslK'd llUlt 
~ome well-known lalls, \Iith re~ped to tho plUluari0 of 
malo and fJllll\le birds, in (,()Illpurison with tho plnmage 
of the young, ean be exphliued on the view of I'lumugo 
hu\'ing been clliell~' modifi('d by s<,xuul seledioll, aetiug' 
when tho birds IUII-o ('()mo to the Lreewug lIge or 
during tile breeding SCMOn; the modifiClltions tlm~ 

1,roduce<i i.Jeing inherited I\t corro>;pontiing llges or 
seasons, eitller by the males alolle, or by the mules 
find females; but I have not spnee berc to ellkr Oll 

this subject. 
'1'11118 it is, as 1 believe, that when the malcs and 

femllies of nny animul hayc the Sfimo general Imuits 
of life, but diflcr ill btrudure, colour, or ornament, ~lJdl 
diflCl'('n('CS huyc been mainly cuuscd by w·xuul selec­
tioll; thnt is, iu{li,-idual males have bad, ill ~uec{·~~ive 

genorntions, sollie slight udyuutage over othel' males, 
ill their weapons, moans of dcfell('e, or charms; ami 
have trl1mmitled these advantnges to t1wir mnle on~ 
~prillg. Yet, I wonld IIOt wish to attributo aU 6uch 
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kXU'11 !lilT'·n.IlI~ ~ to Ihi;! agcll('y: r .. r w(' Il!'e Iweuli­
anti ,1 /lfi~il'g 81101 bt'('oming ntllldlt'!1 If) lli(' malo 8t:X 
in (Jur ,1'JlIk""ti,' animal~ (Il:! Ihe waul(\ ill male ('lIlTk"" 

!wrll-lik,· 1 fuIUL('lUnccs ill Iho ("o4.'k~ of ""rtain rOII-l~, 
&('.1. Ill,i("h we cannot '-'dien' 10 La (·ilher "'«'n,l'to tlll! 
mul,'Oi in I,ntth·, or attractive to tho femllle_ , 'Yesc •. ' 
nllnh'g-.. u~ ('n 1'1 UlHler nntur,·, r(lr ill~tnn('(', the tuft of 
lmir 011 thl' 1,rp'lst of the turkl·)'-(<Q(·k, whi,.], ('on lmrdly 
I, lith"r 1I_,·ful or ornulllt"lIlul tn thi" hil'llj-imit-cd, 
Iwd til!' tuft ol'lO(and IIIH1 .. r (lulll< ti"lIfi"n, it Iluuld 
Ii.tll'IM II t'I,!I,~1 a IlWIl-IT(lt;it)', 

III" Irllt!Qrl< 11 til «<'/(/hl If _Y"lllr,,{ ... ; It H /I,-In 
/II·d. r I., IIIl1ke it ckar III'w, liS J Ilt'li"l(', lIulurul ",·leI:­
tiun /l,·t-, I must lot.'i:\' III-'rnJ~itln h' gill' (mOo or two 
ima; . .'iulIl:' illn~tralil)lI_~, Ld 1111 fak(l III\' ('1\"'-' (If n wolf, ( 
"hi..]. IlI"I'yH on \"IniolljJ f\llimnl~, l'O'('uring Hl1lIC L~' (·ll.Ift, 
HOJHO t,~- Ntrt'n~I'J, 11Il(1 some Ly Jlt'('tn('_"'~ j ~1111 ld liS 

Il!'!'();;t'tlull thD f1ene~t prt..y, 0 dl'l'r fur ill~tmH'e, had 
frOlJlllllY d.nuf.,"C in tbe cOllntry jnl·rt.·a>-t'll ill numbers, 
or Ihllt (JII"'r )ll"t"y had I!('('r",,,-'t' in Ilumv.·r;<, dllring 
tlmt ... aWIl (If the ~Tar "h.'n Ihl' IH,J( i~ hunl. , 1'1'1''1161..,,-1 
for foul rwl, r I'!l<'h ('in'Il1l\~tlllil'es tIl{' 1\1 itt, I nIHI 
~Iimm.· t lIoh. ~ wuu!.' hun' tl,,· Io-t ('h"'l<'e (of t'lIr­
IiI-ill).!', all<l 110 loe 1'''-''''''rH~1 I)r ow·ll't·tt'II.-l'n'lilil'u 
ul\\uy~ Ihlll th,·y l'I·tuillt.l ~tnllp;th 10 mll.st( r till ir i'l'{'y 
III t1.i~ (If nt SOniC Qtlwr p'·ri.Mi (If tIl(' )'tur, wi. II tllt,y 
mi;!ht h,· {"lIll)('lk'(l to I,n'~' on (.Jlhcf nnimal. J ('a;. 
I",' no lIlf,ro renSon to duuLt t hi.., thnn thot Ulun enn 
illll"~)\'t. tho flcdn( · ... ~ of his g-rt'yhound-,> 1,y l'I.rd'lIl nlld 
lU( tho(lil'ul sl'it'dion, or by thut unl'()n""jOll~ i!l'kct ion 
"hi,.]l Tl',ultll r"'lll cnch mon trying to k(CI) tho l>e"t 
,I" ... "" lIitlJllut allY ll.ought of modif~-ilJg' Ihl'l Lrtl'd, 

Enn "ithuut anyclmngc in t hl' PI'('I,,-,r(iolilliulIlllber;o 
of Ihe UlliUlIIl .. on which our wolf 11Tl')'LoJ, a tuL might 
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be born with an iUIUlte tendency to }lllr!lUO certain kinds 
of llrey. Nor call this be thougllt very improbable j for 
we often observ~ grcat differellt'Cll ill the natural ten­
dencies of our domestic an imals; one cat, for instance, 
taking' to cat~b rots, another mite; vne tat, aet.'Ording to 
~fr. St. JOIIll, bringing home winged b'll.me, another hareil 
or robbits, and fUlother IlllIIting 011 marsllY ground and 
almost lIiglitly catthing woodcocks or snipes. The ten­
delley to eaich rats mtllcr tllall mice is known to be 
inherited. Now, if ally slight innate chango of habit or 
of structure benefited an iudil'idual wolf, it would havo 
the best chauee of surviving alld of leaving oll',jprillg. 
Some of its yeung would probably inherit tho SlIme 
habit.!! or stnlcture, and by tho repetition of this process, 
a lIew variety might be formed which would either sup­
plaut Of coexist with the parent form of wolf. Or, again, 
the woh'cs inhabiting a mouutainous district, and tlwso 
frequenting tho lowlands, would natumlly be fon'Cd to 
hllnt different prey j 0.11(1 from tho continued presena­
tion of tho individuals best fitted for the two sitea, two 
"arieties would slowly be fOfllled. 'l'hcso "arictics would 
COOBB and blend whero they wet j but to this subject of 
intercl"06!:ling we shall 80011 imve to return. 1 may add, 
that, according to Mr. Pierce. there are two ,·arietics of 
tho wolf inhauiting lllC Catskill iUOlintains ill tho Uuited 
Sta.te~, one with a light greyhound-like form, wllich pur­
sues deer, and tho oUler more bnlky. Witll shorter legs, 
which more frequently attacks the shepherd's flocks.. 

Lot liS now take a more complex cuso. Certain plants 
excrete a sweet juice, apparently for tho sake of elimi­
nating something' injurious from their sap: this is 
effected by glands at tho base of the stilmlcs in somo 
LeguminO!lro, and at the back of the leaf of the COlllmon 
laurel. This juice, thollgh small in quantity, is greedily 
sought by insects. Let liS now suppose a little sweet 
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juice or nectar to he eX('N'too by tbe inlier bMcs of tho 
pdals ofa flower. 111 this case insect.. in socking the 
nectar would get dusted witll pollen, ulld would certainly 
oneil tmili!port the pollen from olle flower to the stigma 
or allothtr flower. The flowers or two di.itil.let indh'iduals 
of Iii, i>IIWC species would thug get cro&i!Cd; alld the 
act of crossing, we hayc good reason to belic,'e (M win 
hf'rcaftcr Lc more fully olluded to), would produce "cry 
"igorous seedlings, IIhieh consequently lIould hare tho 
b£.~t ("hance of nouri,~hiug and surrhing. Some of these 
"et.'dling.; would nllllObt (,(·!'tuinly inherit the lIectlU"­
(·X(·IX·ting power. ThOi'{' indi,-iduul HOllers which had 
Ihe lorgt·.-t glallds or n('CllU"i~ alld which l'J:crckd W06t 

lIt'ctat, would he Oficll(."llt "il!ited by iuliCCl8, and would 
he (,ftCIlC>.t eros;;cd; alld 80 ill the long.rull would gain 
the IIpper IliUld. '1'1101!O 110werB, also, which had their 
I/tamCII8 and pilltiJs placed, ill relation to the size fiDd 
Iluvilil of the particular insects 1I'}lieh "i~ite<l them, so 08 
It) f,Hour ill allY degreo the tmn"'IXlrtal of their pollen 
frum flower to 110 .... l"r, would likewiac be f(H'oured or 
.t'it"<·u-u. We might hal'e Ink";l1 the ease of illi>CCts 
I'i_ilillg 110\\-erB for {h(' 8tl.ke of rollecting pollt'lI in~lead 
of lU't.'tnT; aud 1liI1'011<-1I is formed (or Iho wlo obj<x'"t 
o( fl"rlili.;;lti(lU, il$ dl"~tnl!'tioll appc-nrs n simple lObS to 
the plant; yt"t if a little pollell were cllrri('d, at first 
o("O'll.sionally and tiJ('n ilabi tnully, by the pollen-do\'our­
iug- illSl.'(:\.;I from fi(mer to flower, alld a cross 0lU3 
c:ni."Ctro, although nill( .. t(·nth~ of tho pollt-n were de­
trvy\.J, it might litill be a great gaiu to the Jllant; alld 

thOSt, individuals whit'h Jlrodueed more lllld more J101lCII, 
DIUI hn(llnrgcr and largl"r allthelll, would be I;('l('('ted. 

Wht'll our plant, by this procc.;.; of tho ('()Iltil\ued 
l,rt::;I,.-n·ution or naturnl sdedion of more and moro 
attrndil'o fiOW('fiI, hnd ~n rendered lli!:j"hly aUrnctiro 
to iru.t.'<:ts, they would, wllutentiollally on their pnrt, . 



D8 YATUn.U. SELECTiOX, 

regulnrly cnrry pollen from flower to flower; and that 
tlwy can m06t ef'fc('tually do this, I coulcl easily ~how 
by many Btriking inlltnnecs. I will gin) ouly one-not 
as 0. yery strikiug ruse, but as likewise ilIu~tratilig 0110 
~tep in the fK"parfltion of the f!Cl:e8 of plants, presently 
to be alluded to. Some boIlY-lree8 bear ollly male 
flowers, which han~ fOllr stamens I)n:xiuciug a rather 
small quantity of pollen, alld a nidillielltary pistil; 
other holly-treeB benr only female flowers; these lla\'e a 
fllll-~ized pistil, aud four stamCllswith shrivelled anthers, 
ill which not a b'nlill of pollen can be detected. Having 
found a female trro el:{l('tiy sixty yards frOIil n malo 
troe, I pnt tho stigmlUl of twellly flowers, taken from 
diffcrent branehe;., under the mieI'06COI)(', and 011 all, 
without e .. ~C('ption, there were pollen groins, and 011 
some a Ilrofusion of pollclI. As tho Willd had set for 
so.eral days from tho femnle to tho mruo tree, the 
pollen could 110t thus have ~n carried. 'l'he wcather 
iuid been cold all!l boisterous, and thcrefore 1I0t fa\'our. 
able to Lee;., nevertheless e\'ery fcmale flower which 
I e~lllined had been effectually fertilised by the bees, 
necideutnlly dusted \lith pollen, IlIwing flown from tree 
to tree in fICfl.rc.h of nectar. But to retnnl to our 
imflginary cnsc: flS BOOn as tho plant bad been rell' 
{lel'C<l so highly ntlmcth'e to insects tlmt pollen was 
regularly carried from flower to flowcr, another Ilro­
ceI8 might COmmcnce" No Ilaturolist cloubts the adl"an­
Inge or what hM been called tho "physiological di\'j­
s:iOIl or labour;" hence we may belieye tiJllt it would 
be adyantageous to a plant 10 llrociuco IItamcns alone ill 
one flower or on ono whole plnnt, and Jli.,;tils alone ill 
anotller flower or on another plant In plnuts uuder 
culture find Jl lnec<lunder lIew conditiollsor life, some­
timos the malo orgnWl and IIOmetimca tho remalo organs 
Lecomemoroor loss impotent; 1I0W if we SUPllOliC this to 
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O('Cur in Cl'er 50 slight a degree under nature, then WI 
IlOllen is olready carried regularly from lIowcr to flower, 
find 118 fI more complcte seporatiOll of the sexes of our 
Illant would be t\d\"anlilgeoua on the Ilrinciple of the 
di\'i~iol\ of labour, individuals wilh this tendency more 
.Hld moro increased, would be continually fal'oured or 
selecloo, uulil at last a complete scparntion of tho sexes 
would be df ... ,<,loo. 

l..ct 11.8 IiOW turn to the lieclnT.f ... 't'ding insects in our 
imllginary case: we mny supJlO8C the Illant of which 
we ha,·c iJet.1l slowly incfCl18ing the nectar by continued 
... ·it'Ction, to be a commoll plant; and that certnill in­
,",,,,Is depended in main part on its 1Ie<:lllr for food. 1 
could g1"o mnny fll.cf8, showing JIOW anxious bees arc 
to 1'/1.\'0 tilllo; for instance, their h'lbit of cultiug holes 
an\1 sucking tho nectar at the bo,8CS of certain flowers, 
which they call, with a ,'cry littlo more trouble, enter 
by tho mouth. Bearing such faclJJ in mind, 1 can see 
110 l{;W!Q11 to donbt that an accidental dCliulion in tllO 
~ilO and forlll of the body, or in tllO cUJ'\'aturo Ilnd 
I,'ngth of Iho Ilroboseis, &c" fflr too slight to be allpre­
,l.\h:<1 by u..'<, might profit a Jx.e or otiu::r iUilCCt, 80thllt 
an in,li,i.luai 110 charaeteri.~\.'d would too able to obtain 
il~ f"od lDore quickly, and 50 1111\'0 a betlcr chance of 
li,-inA' ami leuing de.K'elldant& JliI deeeendants "'ol\ld 
i'l"VooiJly illiX'rit a tendency to a ~imilar slight deviation 
of I>tructure. Tile tubes of the corollll8 of tho cornmOl1 
rc<1 and in('arnato dOl'ers (Trifolium prateru;o ali(I ill­
C'llrnatum) do not 011 a hasty glance appear to dilTer in 
length; ret tho hin)-bee can easily Slick tho nectar out 
i,r tho incarnato clover, uut not out of tho CQUlwon n:d 
d"wr, which is \;sited by humble-bees alollo; so that 
\\hulo firMs of the red don'r offc-r in ,'ain an abundant 
.1I)ll'ly of I,reciolls nectar to the hi,'e-h<!e, The differ-

" 



('lIce in tho length of the corolla which determines the 
visits of tho hive-bee must be ,'ery trilling j for I have 
been informed, that when tIle red clorer hUB been mown, 
tllo flowers of the 8e(.'{)nd crop are somewhat sIlluUer, 
and that tll\:so aro abundantly "isited by hire-bees, 
Thus it might be a great admntage to the hive-bee to 
ba\'e a slightly longer or differently constructed I'TO­
!Josei$, On the other Iland, the fertility of clover, as 
prcrionsly stated, depends on bees mOI'ing the petals, 
so as to IJIlsh tho pollen Oil to tho stigmatic snrface. 
lIenee, agaiu, if humulc-bees were to Uccome rare in 
any country, it might 00 a great advantago to the red 
dover to have a shorter or more deeply divided tube to 
its corolla, so tlUlt tilO lli\'e-bee cOllld visit its flowers. 
'rhus T can understand how a flower and a bee might 
slowly become, either simultaneously or oue after the 
other, lllodified and adapted in tho most perfect milnller 
to euch other, by the contiuued IlTCSCrvation of indivi­
duals presenting mutual lind slightly favonrable deyia­
tions of stmcturc. 

IllIll well aware that thisdoctrinc of natuml selection, 
exemplified iu the abovc imaginary instances, is open to 
the sumo objoctions which were at first urgcd aguinst 
Sir Charles Lyell's noble "iews 011 "tIle moderll changes 
of the earth, as illustrative of geology j" but we 1I0W 
seldom hear the action, for instance, of the coast-waves, 
called a trifling and insignificant cause, when a]lplied 
to tho excavation of gigantic valleys or to tho formation 
of the longest lilies of inland clift;. Xatural s!': lection 
tan !Itt only by tho preservation and accuillulation of 
small inherited modifications, each ]lrofitaLlo to the 
preserveJ being; and as modern geology has almost 
hanished such views as tho cxcavation of a grcat 
mlley I"y a single dillll"ial wayc, so will Jlatllral scie'C-
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tion, if it be a true principle, bnniah the belief o( the 
continued creation of new organic beings, or of any great 
lind rndden modification in Iheir structure. 

On the II!tercrr)uill[J of Illdividual, ,- T must here 
introdll('Q n short digression. In the ('Me of animals 
olul Illnnts wi lb separated sexes, it is of course obl' ious 
that two individllllis must always (with tile exception of 
tho ('uriOns and not well-understood NUI6lI of pllrtheno­
genMis) nnite (or each birth j Lut in the cnse of her_ 
mallhroditcs thi.;) is fill' from obvious. Ne,'crthelellll I am 
strongly inf'linoo to believe that with all hcnuaphrodites 
t"'O indh'idnllls, either occasionall), or Imbitunlly, concur 
for the rellnxiuction of their kind, This "iew Wfl8 first 
IIUggested by Andrew Knight. We shall pl"CllClitly see 
ita importance; bnt I must here treat the subject with 
extreme breI it)', though 1 htn-e the materials pTCpnre.1 
for all olUll!O discu~ion , All verteLmte animols, all 
inlK'CU!, find some other largo group6 of animal .... pair 
for cnch birth. l\rodem fCsearch has Illuch diminished 
the numJx,r o( ~npposcd hennallhroditcs, and of rcnl 
hermallbnxiitC8 a large number pair; tbat i .... two illdil'i­
duals n-gularly ullite for ",pnxiuction, which is aU that 
COIl('('nlH us. But still there are mnny hcnnnllhrodite 
animals "weh ttrtainl)' do 1I0t 11IIbitulllty !lair, and a 
,·Illjt majority of plants are hennallhrodite& What 
n·aaon, it may be a,ked, is there for supposing in these 
~""jI that two individuals eyer (X)lIcur in reproduction? 
A~ it !s impolisible hero to enter 011 details, 1 must trust 
to some gc-nernl consideratioI18 !l.lone. 

11\ tile first llla.ce, 1 have oollcded 80 large a lxxIy of 
fQ.('ts, sholl·ing, in acoonlallce with the ahn06t unil'ersal 
belief of breedf'rII, that with animals and plants a cross 
ktween different varieties, or betwN'n iudh·iduals of 
the !!BffiO ,·ariety but of allother strain, gives vigonr aud 
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fertility to tho ofl'~]lring; nnd em tho oilier Imnd, thnl 
clou interbreeding diminishes vigour nutl fertility j tlml 
these facts alone incline mo to believo thnt it is n 
general law of natura (utterly ignonmt though we be 
of the nlCRning of the law) that no organie being ferti­
li,;es itsel£ for CUI etemity of generntiol!s j but that Q 

('l'O!;S withflnother indh-idufli i!lOC'CasionallY-llerhnp!! III 
very long intervals-indispensable_ 

On the belief that this is ft lall' of nature. we enn, I 
think. understand s(werul large cln."8CIl of fael.il, such Il~ 
tho following'. which on nlly other viow aro ineltllli('ohlr" 
l;;\'ery hybridir.cr knows how ullfuvonrnble eXpo6Ilro to 
lI"et is to the fertilisation of a flower, yet what a multi­
tudo of flowers hl\\'o their anthers all(\ stigmllll fully 
exposed to tho wcalh('r! but if all OCftlSional ("T()@g be 
indi~pcnS!\ble, tho f\lll~t freedom for the entranee of 
pollen from another illdi\'idual will explain this stnte of 
exposure. moTO csl)Ceially /l..S tho plnnt's Olm anthers 
and pi~til genernlly stand 80 eloeo to~cther that self­
fertilisation IlCems nllll08t ine\·itable. Many flowers, on 
thr other hand, hMO their organs of fnletill('ation closely 
I'nd06ed,8lI ill tho great papilionaccous or IlCa-fawily j 
but iu most of thcso flowers tller{l is ft I'cry CuriOIlS 

adaptatioll betwccn their struetuTO and the manner in 
which bee8 Slick tho nectar j for, in doing this, they 
either push tho flower's oll"n I)()l!en 011 tho stigma, or 
lJring pollen from another flower" So lIcc('88[]ry nre tile 
\'i;<ils ofbces to many pnpilionaceous flowers, !lInt T llll.l"e 
(ound, by eXl)Crirnl'llU< published elscwllere. tbn;. tlu:ir 
fertility is greatly dirnini..,..hcd if thC80 visits be prewnted. 
Xow, it is IICftrrely I~ible tJlat bees should fly from 
flower to flower, fllld not carry pollell from ono W the 
other. to tho great good, as I belioye, of the plall!. 
Decs will act liko a camel-hair l)Cud), find it j~ quito 
suffici(,lIt just to touell the anthers of ono flower and 
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then tho stigma of another with tho sarno bnlsh to ensure 
fl'rtilisation; but it must not be supposed that bee8 
would thu8 produce 0. multitude of hybrids between dis­
tinct species; for if yOIl bring on tho IIIl.me bmsh a 
plant's own pollen and pollen from another BI)CCiel!, the 
former will hal'o sllch 1\ prepotent effect, that it will 
iuyariably find t'OUlpletelydcstroy, as llllS beell shown by 
Gartner, any influence from tho foreign pollen, 

',",len the stamens of a flolI'er 8uddenJy sJlring towarus 
the pistil, or slowly mOl'e ono lifter the other towards it, 
tho contri"anee IICCms adapted solely to ensure 1IC1I: 
fertilisation; and no doubt it is useful for this end: 
Lut, the agency of insects is often required to cnuse 
thc stamens to spring forwllrd, liS Kiilreuter has 8110wn 
to be tho CA8C with tho bnrberry; and in this yery 
gelins, which 8I:.'ems to ho.,'e a sl)CCio.l contri"BIlOO for 
self-fertilisation, it is well known thnt if closely-allied 
forms or "arioties aro planted near each othor, it i-l 
hardly possiblo to raise pnre seedliugs, !to lnrgcly do 
thcy natllmlly cross. In many other CilSCS, filr from 
th('re bein~ any aids for 8£'lf-f('rtilisntion, there nrc 
spc<'ial colltrinmres, as I could sllow from the wTitings 
of C. C. !-\prengcl and f!"(lm lily own ob$CI'I'atioll~, 

whidl cif,'ctu!llIy pre\'ellt the stigma receiving pollen 
from it.t own f1ow('r: for in~tancc, ill Lobelia fulgen.'!, 
th,·fC iii a l'('alh' besutiful ami elaborato e<lntrir!lIiCC 
by which all tile infinitely numerous pol1en-gmnules 
arc swellt ont of the conjoined anthers of eacl. flower, 
bt>fore the stib'1llR of that indi"idual flower iilr('ady to 
recei,'othom; andnsthis/loll'criiluel'erl'isited,atl('ast 
in my garo('n, by inscets. it llo,'or sets a seed, though by 
pll\Cing pollen from one flower on the stigmll of another, 
J raised plenty of seedlings; nud whilst another speeil'll 
of Lobelia b'TOwilig close by, which is vi,;ited by bees, 
lICCtis freel}'. III ,'cry many other CRseS, thongh there 
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be no 3pC('iat 1Il0<."linnicai oontrin,uco to IJrcn'nt tho 
stigmn. of a flower rccei,'ing itl! own pollen, yet, Ill! 

C. C. Sprcngcl htl.S shown, and M J can <'Onfirm, either tho 
authers burst before the stigma i8 ready for fertiIL.'<atiol1, 
or the stigma is rt'n.dy before the pollf'n of that flower 
ill ready, 80 that thft!(} plants ha,'c in fM't 8('parntcd 
8('l:CiI, and must habitually be cf08I!(l(l Tlow straup:e 
Ilre the*" facts! liow strange tl.at tho pollen and stig. 
matic surface of the SIlmo flower, though placed IlO clOl:'o 
together, 118 if for tho very purposo of eclf.feriiiisntioll, 
should in SO many Cft!>eS be mutually useless 10 each 
other! How limply are these facts uplained on the 
"if'w of IU' occssiollal e1'O!lll with a distinct illdivi(]UJlI 
being mhulltRgeouII or indi.spelLoable! 

If OO"(-'ml mricli(>~ of the cnbbo.~, rndish, onion, nllll 
of !lOme otllcr plnnts, be allowed to lM)C(\nOflr ('nch othor. 
11 large majority, (IS I lllwe found, of the ecodl ings thug 
raised will tmll out llIolll,'TCls: for inslan('(', I raised 23:.: 
f!C€dling cabbng(,11 from fIOlliO IJlantll of difTt'T('llt varioti\,$ 
growiug near cadi other, and of thpso only 78 were tnlC 
to t1J(~ir kind, and $Ollie even of tlK'110 1\'ere not perfectly 
trlle. Yet tho pbtil of each cabbo.g~flower is ~ur· 

rounded uot only by ita O1\-n six swmens, bllt by thoso 
of the many other flowers on the samo plant; and tl,,~ 
pollen of cach flower re1l(lily gels Oil its own stigmll. 
without insect-ageney; for I have found llmt a plant 
carefully protected l)roduced tho full number of pod~. 
How, then, comCll it tllUt I'Uch It. \"Rllt number of Ilw 
seedlings are mongrelized? I Int"-pedtlmt itmllStnri~o 
from the l)()l1en of a IIi.stinet l"lJritt!l ha\'ing-a prepotent 
effect over a flower's 0\'11 pollen; and that this is pnrt 
of tho general law of good being deri\'l~d from dle inter­
cf08Sing of di~tinct indil'idunls of tho samo 8pcdC!!. 
When distinct 'peck, are crossc<l tho case j~ directly 
the revenIC. for a ll\ant's own pollcn i~ uhuost always 

(C) The Como!ete...work of Charles Oarwll1 Online 



C""r.II-. 105 

prepok'nt on!!" foreign pollen; but 10 tllis subject we 
sllnn return in a. future chapter. 

J II tho ease of a gigantic trw COI'ered with innumc­
mblo floll'el1l, it may be objected that llOllell could seldom 
bo cnrried from tree to tree, and at mcm only from 
ilowerto /lower on the same tree,and that flowers Oil 
tll(J sumo tree cun be considt'red M di~tilV·t individuals 
only in 1\ lirnited seuse. I belicve til is objection to be 
mlid, but. that Mlure hns largl'lr prodded against it by 
gil-ing to trees a strong tendency to heRr 1'I0W\'11I with 
8('pRrnted IICxes. \fhen the sexCilare 8epnmted, nltllOugh 
the mnlo and female /lowen lIlay be produced on tbe 
sallie tree, we can see that llOlIt'n must be regularly 
carried (rom fto"'er to flower; alld thil will gil'e a. better 
ehance of pollen being occasionally rorried from tree to 
trt·e. 'I'hat trees belonging to nil Orden haye their 
sexes moro oftell separated thun other plante, 1 find to 
be tho Cn!lC in this country; alld !It my requcst Dr. 
Hooker tll.bulnted the trees of New Zculalld, alld Dr. 
Asa Gm)" thO!lC of the United States, and the result was 
M I alllieipated. 011 tho other hnnd, Dr, Hook('r has 
I"l'('enth- informed me that he finds thAt the mle docs 
1I0t hold in .\lIstmlia; find I hal·c made tlll'liC few 
n:mnrkll on the scxes of trees simply to roll attention 
to the ~lil~'t't. 

Turning fur a. wry brief I!JI8cc to Animalll: on tlle 
lalld there are some hermnphrodit!"B, liS lAnd-mollusca 
and hlrth-wormB; but theBe all pnir. As yet I hll.\'o 1I0t 

fOUII!1 II. single case of n tcrl"Ctitrinl Animnl which fer­
tilisc~ itse lf. We cnn understlLlid this remarkable fnct, 
whid. offen 110 strong 3 contmst with terrClitrinl Ili!mts, 
on the "icw of an ooensionnl cross hl.-ing indispensable, 
hy C()n~iderillg the medium in which tCrrf!lilrialunimuh 
lil'(', and the lIuture of the fertilising element; for we 
knnwof no mcatU, analogous to the adioll of insectll 
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an(1 of the wind ill Ihe case of phmu., by \\bich an 
occasional CI'Ollfl could be elTected with tcrre~lrial nni· 
mnls without tho concurrence of two iudiddllnls. Of 
aquatic ani rna Is, thero nre many self.fertilising' llcr· 
mllphroditcs; bllt here curreuls in Ihe wnt{'r olTer an 
obdon! m{'ans for an occasional CnJ118. Au(l, as in Ih(' 
case of ftow('1"8, I IIn\·o as yet (niled, after consuhntion 
with ono of the high('st authoritiCll, unmc]y, Professor 
H uxley, to dillCO'·{'r R Binglo case of an hcrmallhrodite 
animal with tho orgnns of reproduction so perfcctl~­
enclosed within tho body, tlmt nccCSII from without 0.1\(1 

the occnsional innucnco of a distinct indi,-i(lual cnn be 
~h<)"1L Ie be IlilysicnUy impossible. CirripcdC8 IOllg 
al'iX'o.red to me to present a Ctl'>O of ,-cry great {Iifficwty 
undcr this point of view; but I htwo been enabled, by 
" (ortunate chauce, clacwJwre te provo that two iudi· 
,·idunla, though both am 8Clf·fertili~illg llcmlopllrodltes, 
d080metimcscross. 

It must IUH"o struck most naturolists as 1\ strange 
anomoly that, in tllO case ef both animols and plants, 
species of the Mmo family and c'·cn of tho so.mo genlli', 
though agreeing cloecly with each ether in almost their 
whele organisatien, ret are not rarely, somo ef them 
Ilermaphroc:lit('8, Rnd some of them unisexual. But ·if, 
in fact, all hennapllT()(lites do occasionally intercross 
with otilcr indh·iduals, the differcnce betwccn herma· 
phrodites ond unisexual species, as fnr II!I functioll is 
Nncemed, becomes very small. 

From these Be,·cral considerations and from tIle ffinllY 
special facts which f hnve col1ected, but which I 8~l 
not here able te give, I am strongly inclined to SIlSpect 
thflt, both ill the '-egctablc anel animal killgdoIl1!, 11.11 
occasional intereross with a distinct individual is a law 
of unture. I nm well aware tho.t there are, on this vicw, 
Jlli\ny cases ef difficulty, some of which 1 am trying to 
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inl"(·~tif.'lltc. l~inally thcn, we mny conclude tllnt in 
many oq,'tIuie beings, II. cross betwOC'n tl'OO iudi\'iduals 
is au obvious necessity for cnch birth; ill mnn y 
olhcrfJ it OCCUrfJ perhllps only at long inten'als; but 
in none, as I suspect, can self-fertili:illtion go on for 
perpetuity. 

Circuml(ancu favourabh to Natural Seltction.-This 
is an extremely intricate subject. A largo IIIIIOllnt of 
vllrilibiJity will ~)\'idently 00 favourable for the work of 
nll.tuml selection, hut mere indi"idunl diifcreDces 1'1'O­
bnbly lIum~. A large number of indh'idllals, by gh-ing 
a better ehnn~ for the nppromnoo within any gi\'en 
period of profitable variations, will compensate for n 
leSS<'r AnlOuut of "ariability in each indiyidnal, Rnd is, 
1 believe, au extremely importRnt clement of success. 
'J'lrough Nnture grants vast periods of tilllo for tliC work 
of llntuml selection, s11e does not grant an indefinite 
period; for as all organic beings arc Btriying to seizo 011 
each ]11Q.OO iu tho economy of natuI'C, if nny one species 
dO('llnot OOcome modified Rnd iml1ronxl in a colTCSpOnd­
ing degroo with its oompetitorB, it will 900n be cxtermi­
IIRtl-d. U nlCil!! favourable "RrintioIiS be inherited by some 
Ilt l('4:0t of the offspriDg, uothiug can be effeded "by na· 
tural tK'lcctiou. XOD-inheritance of any 1I0W character is, 
in fact, tho same thing as reversion to tho character of 
thp gnlUdporents or more remote nnceiltors; and DO doubt 
~ho tcndency to royersion may of tell ha,oo checked or 11fC­
\ented tho action of JICItural selection; but its import­
allco hM been greatly exaggerated by some writers. If 
th(' t('udency to rercrsion lias not pre\'ented mOil from 
cn:llting innumerable bereditary races in tho animal 
aud "egetablo kingdoms, why should it ila,"o stopped 
the pl'OCCB8ofJlClturol selectiou? 

In mllll's methodieal selection, R Lrceder sclecu for 
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eome definite objf'et) IUJ{I free intcJ'('~~ing will WllOl1y 
stop his work. llut whcn many II1cn, wit lion! intending 
to nIter the 1m:c(l, hn\·o It uCllriyrommon stnllflard of 
perfeetioll, and fill try to get ami bre{'d fMIll tIle be~t 
animals, mJli'h imprQ\·clllcnt and modification flUrely bnt 
slowly follow from thiIJ unconscious pl'OCC!l'l of sell'Hion, 
llOtll'ithstnn,ling Il large amount of cl'OlS.~ing with infcrkr 
Animals. Thus it will be in nature; for within a con­
fine<! area, with 8Omo Illsce in its polity not 80 pprfeetly 
O('('lIpied asmigollt bc,nlttllrol seicctjoll will ItlwAYs tend 
to Ilrcscrve all the individuals '·nfying in ihe right 
dircetion, though in ditTerent degTCe", I.'() ItS better to 
fill lIIl tho llu()('('upi{!(1 pince. nut if th{' urt'a Le Inrgc, 
its BeyemJ di:,;triets will almost certninly present dif­
ferent CQuditions of lire; aud theD if naturolseleetiOIl 
00 modifying nnd im]lro\·ing a spN'ies in the 8eycrnl 
districts, there will be inrererossing with th(\ other 
indiyidunis of the MillO species on tho ('onfinC/I of cach. 
And in this case the effccts of intcrcro!l"ing Clln hardly 
be couuterlmlllu('('(\ by nnturaisell.'ction ni\\{\),s lending 
to modify all tho individuals in each distri('t in ('xaetly 
the sarno mann('r to tho conditiOlls of !'Rch; for in n 
CQntinuollfl area., th(' phy.;ical CQuditions will gt'nernlly 
grndnuto aWlly inllt'll~ibly from OllC di~trict to auothcr. 
The interel'08lling will most nffeet those nnilllllls which 
unite for e!~dl birth, Wllich wander 1ll1lCh, ond whidl do 
I\ot breed lit a vcry '111itk ratc. 1\('I\CO ill allilllnl~ of 
thig natun:!, for insto.neo in birds, varieties will gf'UC­
mlly be CQnfincd to separate<! conntrics; and this I find 
to be tho eo.se. In hermaphrodite orgnnismg w·hich 
cross only OCC8l!ioually, and likcwi,;e in Animals which 
unite for each birth, bllt Wllich wander little nn(l which 
CUll incretlsc at a ,·cry mpid mt(', a new and improyed 
Yllricty migllt be quickly fonllOO on any ono "pot., ond 
might thero Illlliutnin itsclf in n body, so that whateyer 
intercrosaing took placo would be chiefly between tho 
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individuals of the so.me new,"ariety. A local yuricty 
wlll'U once thllll fonned might subsequently slowly 
sprrnd to oth(' r distriC't& On the aoovo Ilrineiple, 
nurs.crymell always prefer getting- seed from a. large 
hody of )llnnts of the so.me "ariety, as the chanco of 
intercro«.~ing with other mricties is thus leseenod. 

£\-on in the CftSC of slow-breeding nnilllllls, whidl 
unitc for cadi birth, we must not o\-errnte the effects of 
iutcl'{'ro-<.;('8 in retnrdillg IIl\turel sekdiollj for I can 
bring a ron~id('mble catal<1,'1lC of facts, sliouing that 
withintlicIi'1l1l1oarca,\-arictics of tIle Sflmeanimal call 

long reml\in llistinct, from Ill\lLlIting different stations, 
from br('('lling at slightly diff"'f{'nt 8Cfi90Il..'I, or from 
\'arif'tics of th(> 88I11C k-iud )lrefcrring to pnir together_ 

Illten'TOI-~illg plays IL wry important l)Rrt in natun.' 
in hqling the inrliyiduals of the illLlIlC spoc'ics, or of the 
SillIle variety, tnlC and unifonn ill dllll"l\cter. It will 
oh\'ioll~ly thus act far more emden!iy with thoso ani­
maL! which unite for end! hirth; hut 1 hll\'e nlrt'lldv 
attempted to ~how thot we han~ I'C8SOI1 to bdie\'c ~t 
()('('ft8ionai intcJ'('f'()@S(\8 lakl' pll\C(' with all tlllimais amI 
\lith aU plnnt~. f:nm if tltl"llC wke 1)1~ only at long 
intcrYa1!l, til(' young thu8 IH'oduced will gnin 80 much 
in yigollr I\m1 f,>rtility over the off~llrjllg from long­
('Qntinu('(\ Ildf-f\·rtili"l.Ition, that they willlum'l n better 
('hou{'C of HlIrl'"hing and 11rolJllgating tlll'jr kine!; and 
thus, in t11(' long run, th(' inftucllee of illte~, e\'ell 
at mr(' inl('rmi!l, will be gn.~It. ]f there exi.llt organic 
beings whit'h never intert'fOS8, nniformity of chnmcter 
can be J'\·tuinro amongst thC'w, 119 long as tiwir con­
ditions of lif(l remain the same, ollly through the prill­
('iple of i.llht·ritanre, and through natn",1 fl('le('tion 
dt>stroying any which depart from the llroper t)lle; hut 
if th('ir l'OnditiollB of lifc <.-itange ami they undergo 
llIodifif'8tion, lllliformity of chl\rnl'ter can be givcn to 
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their modified offspring, solely by natural selectioll l)re. 
serving the sume filVourable n\riations. 

lsolntioll, also, is all important element in the process 
of llIItural selection. III a confined or isolate<\ arcn, if 
llOt ,-cry large, the organic and inorganic conditions of 
Iifc will generolly be in a great degree uniform; so that 
naturnl selection will tend to modify all tlio indiyidunls 
of 0. ,-nrying species throughout tlle area in tIle same 
manner in relation to the sume conditions. Iuterc.rosscs, 
also, with tho indi,-idual~ of the same species, which 
otherwise would have inllllbited tIle surrounding and 
differently circumstanced districts, will be prewmted. 
Rut isolation llTObo.bly acts more efficiently in checking 
tho immigration of better adapted organisms, after ally 
physical change, sueh n.s of climate or elevation of the 

1, land, &c.; and thlls ncw pl~\ees in thc natural economy 
of the country are left open for tJle old inhabitant:! to 
struggle for, and bC<!()Jne adapted to, through modifica­
tions in their stnlCillre and coustitution. Lastly, isoln­
tion, by checking immigration and consoqllentiy com­
petition, will give time for any new variety to be slowly 
improved; alld tbis m~\y somctimcs be of importance ill 
the produc.1ion of now species. If, however, an isolated 
area be wry small, eitller from being surrounded by 
bnrriers, or from llaring "cry pecnliar physicnl condi­
tions, the tolal number of tJle individunls supported on 
it will noc'\lSSl\rily be very small; and fewness of indivi­
dual9 will greotlr retard the llroduction of lIew spec::ics 
tllTOllgb natural sc]'x,tion, by decreasing the ehanco of 
the IIppearnnoo of fl,,-ournhle Vo.rintiOn9. 

The mere lapse of time by itself docs Mtlling either 
for or against natural selectiou. I state this because it 
has been erroneously asserted that tho element of time 
is assumed by me tOlllay an all-importallt part in Ilatural 
selection, as if all species were necessarily ul\dergoil\g 
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slow mCNlification from somc innate lnw. Lnpsc of time 
is only 80 far highly importaut, OJJ it giv('8 a better chance 
of beoeficia] ,-ariatioIl9 arising, being aclocted. accumu­
lated, nmI fixed, in relation to the 810"..ly changing or­
ganic and inorganic conditions of life. It likewise fa,'OW1l 
the di1'tCt nction of new or changed IlhYslcal conditions 
of life. 

] f we turn to Ilature to tcst the tMlth of tlu;:'8e re­
Inurks, and look nt any small isolnted nrea, Buch as au 
Q('Muie island, nlthough the totnl number of the species 
inhabiting it, will be found to be small, Ill! we shnll see 
in Ollr eha]lter on Geogrnphieal Distribution; yet of 
th(!&(' specics R vcry large proportion nre endemic,­
that is, ]Ul.\·o been produced thore, find nowhero oL<re. 
Ji enoo nn oceanic island nt first sigllt seems to ha,-o 
been highly favourable for the llrodu(!tion of now species. 
But we mny thus greatly del!ci\-e ourseh'cs, for to asccr­
tain w\ultller a slUnil isolated aren, or II large open area 
lik(' n continent, lIas been most fnvourable for the pro­
,Iuction of new organic forms, we ought to make the 
comparison within C<}unl times; and this we arc iuca­
pRble of doing. 

Althongll isolation iii of considf'mblc importance in 
tho Ilroduction of new s]leCies, on the wholo I am in­
l'iin('(1 to belic,-e that largeness of an'll. is of more im­
portance, e~pecially in the production of species, which 
will I,ro'·e capable of enduring for n long period, and 
of spreading widely. Throughout n great aud open 
aren, not only will there bo a better ciUUlOO of ffl.vour~ 
able ynriations arising from tllC largo number of indil'i­
dunls of the snlllO species there supported, but the 
conditions of lifo are infinitely complex from the larg<: 
number of already c.'usting fJ}leCies; and if some of 
thel!O mallY species become modified and improved, 
othf'r.i will ha,·o to be impron.'(l ill a corresponding 
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degreo or tllf'y will Ix> exf.eomlinnt('11. ElI(:h new (onn, 
Illso. as Il0011 il8 it hru! hem llul('h impron:'(I, will be abi(' 
to spread over the open and ('<lJltinUOIiS nre8, and will 
thus como into competition with Illnn) others. Heuce 
more new plnccs will be (onned, and the ('()mpetitioll to 
fill them will be more filwere, on fI Iflrg'e thfln on a slIlfili 
And i$Olated f1refl. MorcoW'r, gTrut UTCU!', though now 
coutinllous, owing to OSd!lflliolls of len;l, wi!] ofteJl 
have rot'Cutly ('xisted ill n broken condilioll, so tilut the 
{,,'OOI! effoetl! of isolation 'Iill gencrally, to 1\ certain 
extent, ha,-o conturred" ]?inally, I ooudude that, al­
though IllUali i!!Olatcd are£lll probuLly hal"e l>ecn in !!Orne 
respects highly fa,-ourable for !ho IlrodllC·tiou of new 
SIlC('iel<, rC!t that the course of lIlodifit'ation will gen('­
mil)" lul.\"C! bet>u more rnpid on large arens j nnd what is 
more important, that the IIew (onll$ J,nxitu'efl on large 
aTCIU!, whieh already hfll"c bet-n \"ictoriOU8 oYer mun)" 
eolllp~'titors, will IJe thoso thnt IlilI sprrnd lil06t widely, 
will giro ri.<o to m()!:;t !lew '-'lridiCB und sI)('6e~, lind will 
thus play tho lll06t inl))()rtfltlt part in the dumgiug 
hi:;tory of the orgllnic world. 

\\"0 can, perhftl>St 011 tli('S(l ,-jcw's, under«tand 8(l1ll(" 
facts \lhidl will be again alluded to in ollr ehapter on 
Googrnphical Distribution j for instanec, thnt the pro­
ductions of tlle !illlniler ('OnlinC!nt o( AUBtrniia luu-e 
formcrly yielded, and a]lJlllTClltly fire now yielding, 
bel(on) th080 of the Inrger}:llrol){t'()-Aaintic arefl. Thus, 
nlllO. itis thnt<.'Ontillcntal produ(-tivns hare e,-c!,)""hf're 
becomo !!O Inrg<'iy unturnlio>etl on i~lnndiO" On a small 
i~lnnd, tllO rnce for life will lill\'o ~n t('~ 8(',"ere, nnd 
there will IlfiYO been less mOOifl(·,.tion Md IcSll exter­
miMtion" lI!'Il('c, perhnp8. it eomt:~ that tho flom of 
Mndeiro., IICCOrding to O_o;I\lIld ]JC('T, l'l.'''''mLies the ex­
tiut't tertiary l10rn of Europe_ .\\1 fr(,~ll-water Jmgin~. 

taken together, mllke a IIUlnll an:u ('(IlnpMl ... 1 with tllnt 
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or the 8M or or Lhe Lmd; and, consequcntly, the com-
1H!1iti<l1l between fresh-water productiollll will hal'e been 
IClIB 8(l1'Crc lhan elsewhere; IICW forml! will hal'e 00:>11 

DIOI'{' ~Iowly fonned, and old fonns more slowly exter­
min/lted. And it is in fresll water that we find I!en~J} 
generR of Gllnoid fislle~, remnllnts of a once prcpon­
dCt'llnt order: nnd ill fresh water 11'0 find some of the 
mo,.t nliomaloUII forms now known ill tllO world, as 1110 
OTililhorhYllchus and LepidOlliren, which, like fossils, 
conuect to II ccrtllin extent orodel'll now widely 8ellRrated 
in the natural _I... TliC!l(' a\lomalOlls forms may 
nlllloot be cnlled living fO&ils; they have endured to 
the 1)J"(W'nt day, from Illwing inhabited a oonfined area, 
lind from hal'ing tJlUS been exposed to llllill scI'ere com· 
petition. 

'1'0 8um up the circumslnnc(!B fiwourablo and un­
f",'onrablo to nlltllml sclection, f\.!I far us the extreme 
intri<'llcy of tho subject pcrmitB. 1 conclude that for 
terrcstrio.l productions a Inrge continental aren, which 
liII8 undergone man)' o;;cillntions of len-I, nnd whieh 
coil8NJllently 1m!! existed for long periods in a broken 
oolldilioll, hM beell the moet fll.l'oumbJc for the Ill"O­
dnctiOll or mnny lIel\- fonulI of life, fitted to ('nilure long 
and to ~prelUl widely_ }~or Iho Area finn. uiliro as n 
ooJltillelll, nlld the iuhabilllllt8, Ilt Ihi3 period numerous 
in indil·idual.!l and kinds, will ha,-o hccn lubjcctro to 
I'ery 8CI'ere rompclition. When c(nn-ertro by 8ubsi· 
denee into Jnrge scpumtc islnndil, thero will !ltill have 
exi8t('(i many indi"idunls of thc 8(11110 apeeies on each 
i~[llnd: intercrossing on tIlO collfin('8 of tho ru!\f;'l of 
euch 8pecies will thu8 illl.l'c been cllC(:ked: aftf'r physical 
eitallb"CI of any kind, immigrulion "il] have been pre­
l-cnt('(l, so that lIew llinces in the polity of (,lICh island 
I\-ill lml"!! h.·HI to 00 filled UI) by modifieo.tions or the old 
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inhabitants; ami time ,,-ill Iia"c ~n allowed for tILe 
varieties in cadi to ~mQ wcllmodifled and pcrfected. 
When, by renewed clemtion, tho islands were rc­
con"crted into a continental arett., there willngain have 
been !«',ere (,()Illpetition: the mO!!t fa\'onrro or improH~<l 
,'urieties will 11a \'o het>u enabled to IIpN'nd: there will 
hM'C ~n mll('h extinction of the less impro,ed forms, 
und the reiuti\'(' ))r()IXlrtionai IlnmlX'n1 of the mrion!! 
inlHl.bit,lnts of til.<' fcnewed continent will u~in ha\'e 
been changed; nlld ilgnUI there will have been a fair 
lieM fOf natural selection to imllrO\'e still furthertlw 
inhabitant&, and tlllls Ilr()(illce new species. 

'L'hat natnral 8('lection will nhmys n('t with extreme 
plowlleS$ I fully admit, lts actio~ df'JlCllds on tllere 
king lliaces ill the IlOiity of natllre, which cnll he beUf'r 
OC'Cupied by lOme of the inhnbitants of tho oountry 
ImdrrfiQing modifl{'(\tion of some kUld. Th{' existence 
of /ludl places will often depend Oil physk1l.1 challgc~, 
whi('h are gcncfnlly wry slow, and on the immigration 
of better adapted forms hn\'iJlg' been checked. )jnt the 
action of nlltural sell'{'tion will llfOoobly still oftener 
depcud on IIOme few of the inhabitnlll.s becoming Illo-w-Iy 
modified; tILe mutual relations of many of the other 
inhabitants being thus di~tufhcd. Nothing can be 
efleeted, unless f.woumblo \"IIrintiolls occur, nnd ,"aria­
tion itself is apJIilrently always a slow process. 'riUl 
process will oftcn be greatly retarded by freo inter­
cnl6ILing. .\rally will exclaim tllnt these severnl callseS 
flm alllilly sufticient wholly to stOll the action of natnral 
selection. 1 do not hclic\'c so. On the other hand, I 
(10 bdic\'c that IIflturalselection alWAY' flCts \'ery slowly, 
oftcn only at long inten'als of time, and generally Oil 
only a ,"cry few of the inhabitants of tho slime fcgion at 
the SlIme time. I further hclic\'e, that this Blow, inter-
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mittent action of natuml selection flCCOrd:i perfectly 
well with what geology tells us of the rate and 
mmlller at which the iuhabitanu o( the world have 
changed. 

Slow though tile process ofselcction maybe, if fccble 
IIlIIII call do much by his pOWCl"ll of artificial selection. 
I can seo no limit to tho amount of change, to tIle 
beauty and infinite complexity of tllO coudaptiltions 
between 1\11 organic beings, ono with Ruotller nnfl with 
their phY$icRI conditions of life, which may be clTccted 
in tho loug course of time by nature's power of IlClectiou. 

E.ctinction..-This S11bject will be more (ully discussed 
in onr chapter Oil Geology; but it must be here alluded 
to from being intimately conllC!cted with ontuml selec­
tion. Naturnl selection acta solely through the pre­
INTatiou of I'ariations in some way adl'autageom, which 
consequcntlyendure. From tho high geometrical mtio 
of increnso of all organic bein~ ench area is already 
stocked with the full number of ita existing inhabitants, 
all(l Il8 most areas are already stocked with a great 
di"cl'$ity of fonn!', it (0110w8 thnt Il8 efl('h selected and 
flll'oured (onn inercases iu Dumber, so gellemlly will 
tho ICfIlI (In-OUred (onn8 decrease 1111(1 become rare. 
llarity, IlsgeoIO!D' tells us, is the Ill'CCllrsor to extinction. 
We call, also, see that allY form rclln.'8Cuted by few 
indi"iduals II-ill, during fluctulltiolls in tho I!e8l!Ons or in 
tIle lIUlllbc~ o( its enemies, run a good chance or utter 
extinction. liut wo may go further than this; for as 
IICW fonna are continually and slowly being produced, 
11111088 wo believe that tho number of I!pccific forms goo~ 
on perpetlllllly and ulmost indefinitely inercasing, nUIII­
ben incl'itnbly must become extinct. That the llUmber 
or SI)(l(:ific (omls 11118 not indefiuitely increased, grolog~· 

tells 118 Illainly; and we shall prcecntiy attempt to 
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show why it is that the nlHnber of speeics throughout 
the world lJiL'j not become immeasurably great. '''0 ha"o socu tbat the species whicll are most nume­
rous ill individuals hayo the best chalice of producing 
witllin any given perio<l favourable variations. We 
havo e"idence of this, ill tIle facts stated in the second 
c1mpter, showing that it is the eommon species whkh 
offer the greatest number of recorded mrieties, or in­
dpicnt specics. Hence, raro spccies will be less qllicklr 
modified or improved within nny gil'en period, and they 
wi!! conseqncntly lie beatell in tIle race for lifc by the 
modified deseondnnts of tho commoner species. 

From tJICse se,"oral considerations I tllink it in­
eyitably follows, that Ill> new species in the course of 
time arc formed through natural selection, others will 
become rarer and rorer, and finally extinct. The ronns 
which mnd in close~t competition "ith those under­
going modification and impro\Oement, wi ll naturally 
suffer most. A.nd we ha\'o seen in tho chal)ter on the 
Struggle for Existence that it is tho most closely-allied 
forrns.~\"arietie9 of the Mmo species, and !;])CCics of 
tho slime genus or of rdah_'<l gcncm,~which, from 
luwing nearly the SlIme structure, constitution, and 
Imuili!, genemlly come into the severest competition 
with el1ch othcr. Consequently, each new variety or 
~pecie8, during the progress of ili! formation, will gene­
rally Ilress hardcst 011 its nearest kindred, and tend to 
extenllinato them. 'Ye see tlle same llrocess of exter­
mination among.>tonrdomcsticate(l productions, througll 
the selection of improved fonns by mall. :Mauy curious 
instances could be gil'en showing how quickly !lew 
breeds ofeattie, slw('p, lind other animals, and varieties 
of flowers, take the Illaee of older und inferior kinds. 
Tn Yorkshire, it is hi"toriclllly known that the ancient 
IJlack cattle were displaced by the JOllg-horns, lind tbat 

W rk r ~ rwn nli 
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t hc.:.C "wcre swcpt aWIlY by the .. hort-horus" (1 quote 
Ihe words of Ilil agricultural writer) "as if by some 
lllurtlC'rous pestilcnce." 

dC~~:~::I!~; ~:;:r~:!:~:~Tl~~ 1;~:~~il;~~'I~'~:~~~!' h:~~ 
clpiaius, n.s 1 belie\'c, scvcrttl important fucts. I n lhe 
fir;;t 1)ln('(', mrietios, e\'en strongly-markcd ones, though 
hal-ing ,solUcwhat of tho ('hnmckr of ~1lC(: ie8-iliI is 
t!hown by the hopeless doulJt~ in lI1any CilSC'S how to 
nluk thcm-yet certainly dilr~'r from cw:h other far 
1Cl>il tlum do good and di~tiu<:t speci1::1!. N c"erthcless, 
(lrwnliul( to Illy "icw, mrietiC$ nre ~l)CC iC8 in the 
Ilroct.'»ol of fonnation, or are, Il.S I ImH.l ('8Ued them, 
ino.:ipiclitslK'eiel!. How, then, dOC$ tho lesscrdirre rellce 
betwccn varicti0J become augmented iuto the greater 
dill'cruH,.'c bctW(.'C1l species? 1'lml this do<!s habitually 
lUlppen, 11'0 must infer from lUost of tho innumerablo 
~pccics throuf!:hout nature pret<eutiug well'lI1l1rked dif_ 
fo.:ren cc8; \IILereas mrictics, ihc supp06Cd protot)l)(.'S 
und ]lIlrents of fnture well-marked sl)(-,(,le'l, pl"C>j('nt sl ight 
and ill·defined differences. lUero C'hunC<', lIS wo may 
call it, might CfLILSO one variety to diITl.' r in ,some dLa­
meter from its patents, and the off.-Ilring of this \IlMety 
Ilgnin to difi'cr from its IWlTCnt in the "cry MILle eba· 
mell'r alLll in n greater 1Ieg-r...'e; hut this nl(lne would 
lIon'r account for ,so habitual Ilnd large nn amount of 
tlilTercnee ns that I.Ietweell wdl-mllrked rnrictiCl! of tho 
same SIKOCicl! and species of the ,;june gcnu~. 

As hus nhmys Leen my practice, ld lIS sc(>k light on 
thi~ hend from Ollr domc~tic producnons. \Yo shall 
I,cre find something analogous. 11 will 00 u(\mitted 
that the jlroduction of races so difi'crent as SllOrt-lLom 
Il.ml Ji crefonll.'attie, rnec I\lld cnrt horse", the screrol 
lH·C(.'tis of ]ligoous, &c" could Ilc,-cr 11/1\'0 been eITected 
by the mere chanco accumulAtion of variations of a 
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similar cllarncter during many Buccesiiivo gellerntiolllJ. 
In practice, n fancier is, for instance, stnlck by a IJigoon 
having a slightly shorter lx>ak; another faneieris struck 
liy a pigeon IHn'ing a mther lonA'er beak; and Oil the 

~7~:'~~1~,:;~i~~::~~~rt:{~~:ec~:~,I,ll::!I~:~,I~~ 
go 011 (as has actually occurred with the sub-broedsoftbe 
tumbler-pigeon) ch(II::lIljng and breeding from birds with 
longer and longor beaks, or with shorter and sllorter 
beaks. Again, wo ilIay snppose that at an early peri(Kl 
0110 Inall preferred swifter horses; nnot her stronger nnd 
more bulky horses. '1'he enrly differenccs would be 
\'ery slight; in dIe course of time, from the contillucJ 
selection of swifter hol'SC8 bv somo breedcN, and of 
'stronger oneil by others, the diffcrellCC8 WOliid become 
greater, and would be note<l as forllling two sub-breeds; 
finally, aftcr tho lapse of centnriCll, tllO sub-breeds 
would bceomo convcrtcd into two II'cll-csmblished and 
distinct breeds. As tho differenCI!!! slowly bceomo 
greater, tho inferior animals with iutermooiate chao 
meters, being neitllcr yery swift nor "ery strong, will 
hayo been neglected, and will ha\'o tended to Wsa)ll'ear. 
Hcre, th~n, wu 8C6 in mau's PrOOllclioll8 the action of 
what may be called the principlo of dh'eTgCucc, causing 
diffcrences. at fil1lt barely apprcciable, steadily to in· 
crease, and the brec<h:l to di,'crg6 ill chamctcr both 
from eRch other 1\1\<1 from their common II(ITent. 

Hut how, it lIlay be asked, can any analogous prin­
cipie allpiy in nnture? 1 belie,·o it ron and does apply 
most efficiently (though it WII.'J a long lilllo before I 
saw how), froul the siluilio cireulll.SlanCQ tll(lt the more 
diversified tho dCl:lCCndauta from any ono species bceomo 
in structure, constitution, and habits, by 80 mpch will 
they be better enabled to seize 011 mllllyand widely 
diversified }l11lCCll in the polity of nnlurc, find 110 be 
enabled to increase in numbers. 

Th Co ~te.w rk fC 
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We crul drorly discern this in tho cnso of animals 
with ~i!UI)lo hubita Take tho case of a caruhorolll! 
(luadrllped, of which the Dumber that can be fl"upported 
in lilly country 11M long ago flrrh·ed fit its full average. 
If its nntuMl1 powers of inereMC be allowed to act, ii 
cnll succeed in incrrosing (trlc couutry not undcrgoillg 
nny change ill its conditiolls) only by ilB varying d~ 
scendants lJ(>i~illg on places at present occupied loy other 
animalR: some of them, for inl;tfln('(', Leing euauled to 
ft.'<'d (III IICW kinds of prey, eit ll('r dCfld or alivc; ROme 
inhabiting new stations, dimiJing tJ"Col'llo fH.'qIJtollting 
walt-r,IUld sollie perhapil becoming let'!! cflnli,·oroll5. The 
more (Iire~jfied ill habits nlld &tructure the de;celldantil 
of our ('fI,rlli'·orolli! llIlimru bccnmc, tIle mow IJlaces 
thry 1I"0uM be enabled to occupyo What alJpliCil to OIlC 
animal wit! upply throughout fill tillie to all nniUlals­
that is, if they yary-for otllerwiso nntural IJ(>lcction 
cfln do Ilothillgo So it wiU be with pluutso 1t IIns 
bL'en el:perimeUlally prowxl, that if II plot of grolmd 00 
i;()WII lIith 0110 slX'CiCiI of b'flLSS, and fI silllilnr plot be 
tlOlni \Iith 8(',·cral di~ ti l1ct gencra of gra!:.<'ICi>, u greater 
numu<:r of plantil IUld a greater wdght of dry herbage 
can tll\l~ be ra~o Tho bIImo liM loccn found to hold 
good \\"h(on ODO ,·ariety flud f!(onoml 1IIi;,:,'(1 ,oarilotics of 
,\hl'lt haye been sown 011 equal ~pa<X'I!of grotwdo Hence, 
if any onl' ~llCCics of grtl.Sil were to go on ,·arring, and 
tho.;(! mrictiCil were continually sclccted which differed 
fro nl Cfleh other in at 1111 the >!limo malliler a~ distinct 
~p...'Ci("!I and gellera of grns.ses differ from Ctlch ot her, Il. 

greater nUlUber of individual plal1til of tilis spt."Cics of 
grlli!~, including its modified dt!SC<:udauu<, would succeed 
in li"ing 011 the SIImo piece of grolUldo Ami wo well 
know thnt each species nnd each mrio.:1Y of grflSll is 
anuWllly sowing almost countk-.;ij seeds; and tilllS, ns it 
lllfl)" be Mid, is striving itil utmOilt to incl"CUsc its IIl1m· 

____ -"'~,ttJll~ t Wort () C.h 
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bers. Consequcntly, in the (:OUl'se of Iilany thouSiJ,nds 
of generations, the lllost dj,;tinct vnrietiC!! of auy oue 
speeiC>! of gnlbS wOIII(\ always have the Lest elu.nco of 
sllcwcding and of incl'('il.I<ing it) numbers, und tlnlS of 
sUPllluntiug the l{'f;ll di~tinct "arietics; and "alicties, 
when rendered ,"cry di~tiuct from each other, tuke the 
rank ofspccies. 

The truth of the prineillle that the grrotcst amount 
of life call be supportc<1 by grcllt dil'ersifiratioll of 
~tructurc, i-i seen under many !latural (·irclllllsianccs. 
In un extremely slllall area, espe<ia!ly if fn.:1;ly open to 
imliligration, and where the COlltcst IJetwC€1l indilidual 
and individual I11mt be severe, we always find great 
di"en;:ity in its inhabitnnts .. For instance, 1 found thut 
a pioce of turf, three f(Xt by four in size, wllich had been 
expoocd for many years to exactly the salile conditions, 
~upported twenty species of plants, and th()jQ belonged 
toeightecn genera and to eight orders, which shows hoI\' 
milch these plants differed from each other. So it is Iliih 
the plant!:! alld insect;; on smull and uniform iislets; and 
so in ~mull ponds of fresh watcr. l~anners find that they 
can raise most food by a rotation of plants belonging to 
the 1II000t different ordcrs: nature fol!ows what may be 
called a simultuaeolU!rotution. 1\rostofthcunimalaund 
Illan1s which livo closo round any sruulll)iece of grolllld, 
tonld live on it (supposing it IIOt to be in any way peculiar 
in its nature),and may be Siiid to oostriring to the utmost 
to live there; but, it is seen, thllt where they come into 
the close~t competition with each othcr, the adl'llntages 
of diversification of structure, with tlw Ilccomp'lllying 
differeneC$ of hubit nnd constitution, detcrnlino tbat the 
inhabitants, which thus jostle eath other most closely, 
shall, as 1\ general rule, belong to what wo cull different 
genera and orders. 

Thc some llrineiple is seen in the naturalliation of 
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plants through man's agency in foreign lauds. It 
might ba1'o Ueell expected that tho plants wllic11 ha.e 
Ku~ceded in becoming naturoliS('(\ in any land would 
g-{'Ilf'rolly han! been closely allied to tile indigcne~; f~,r 

the~l' are comllJonly looked at 88 spe('iallyercate<l all I 
ad!lpt('d for their own country. It might., also, perool'i 
hnn' I»en expected tilat no.turoli!<ftl plants wouM JUl\(' 

Ix,tou~ed to a few' groups moro (.'Specially ado.pted to 
(,(·rWill Illat ions in their new hom('~, But tho ('1tSO i;J 
n·ry difi(of'('nt; and .\.Jpl!. de C'andollo has well re­
IIIIHkt-d in his great and admimblo work, that /lOfll3 
gtlin oy natllmlisation, proportionally with the nnmber 
of tIll' nnti,'c gCII('ra and spt.'cie;!, far morC' in now genera. 
thnn in new spedes. To gin' II. singlo instance: in the 
l'l~t t><.litioll of Dr. Asa Gray's' )Janunl of the Flora of 
the XorthC'm rnited Stales,' 2UO natliralillCd plnnts aro 
C'llIl1nemt(.'(I,and theoo belong to 1()2 genera. Wo thus 
'<1'(' dUit th('Se naturalised lilauts are of n highly dil'er­
~iH(',1 IUIlure. Th('), ditTer, moroov('r, to a ltltge utcnt 
fmm lh(' indigell(,~, for out. of tho IU2 lHltumli~1 g('nera, 
nn I('~~ thlill 100 genera are not th€'re iIlWb'CIlOU.'l, aurl 
tll11~ II. In'l!'O llroporlional ad(lition i~ mado to the ell­
lit·mit' /r'nem of the rnited Slat('!l. 

By ('ml~J(I{'ring tho D[lture of tho plants or animal" 
,,·hit'll hM'€' stnll!A"led succc .... ~rnll)' with til« indigenes of 
any ('OUlltry, ami have there hl'como Ilatnmli. ....... l, we 
ma~' gain 80mI' crude idea ill what mannf'r I10me of the 
IlntiH"!! would hal'e to be modified, in o"ier to gui.n nil 
tl.,\mlltflj!Oo\'ertheotlicrllati\'()8; a)}(lwc mny at least 
';lIli,ly infer that diversification of strllcture, amount· 
ill~ to now wnerie differences, would be profitable to 
th,·IlI. 

'111(' Illl\'alltnga of dil'ersifi('i1tion in tho inlUlbitllnts of 
tit" l:IIune N'¢on i'!, ill filct, tho 811111(1 IUIllU1t of the phy­
~iolttgi('ru di,·i.tI;ioll of labour ill the oI"{,"l1.118 of the same 
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indi\·idual body-a subject 80 well elucidated by Milne 
Edwards. No physiologist doubts that 0. stomach 
adapt.ed to digest \·egetable matter alone, or flesh alone. 
draws most nutriment from these substances. So in 
the general economy of any land, the more widely and 
perfectly tho animaiB and plants are tliYersifiN for dif­
ferent habits of life, 80 will a greater number of indi-fi­
duuls be capllblo of thero supporting thcmsehes. A set 
of animals. with their organiSlltion but littlo diversified, 
could hardly compete \lith a set more perfectly dh·er­
sified in structure. It may be doubted, for instuncc, 
whether tho Australinu marsupials, which are divided 
into grollll8 ditTering but littlo from each other, and 
foobly representing, as Ur. Waterho\1SC ancl OtllOrs liln·e 
remarked. our carnivorous, ruminant, and rodent mam­
mills, could successfully compete with these well.J!ro­
nounced orders. In tho Australian mammals, we see 
the process of diYergification in an curly and incomplete 
stage of d(wclopment. 

After tho foregoing discussion, wllieh ongllt to llll'fe 
bc<.>n mucu amplified, we may assumo thilt tho modified 
dellCendunts of any ono specic8 will succeed by 80 much 
the better as they become more dh·ersified in structure, 
and are thus enabled t{) encroach on plac;:s oceupied by 
other beings. Now let us sec how this principlc of 
benefit being derived from di\·ergenoo of ellameter, com­
bined with the llrinciples of l1i.lturul selection and of 
extinction, will tend to act. 

Tho accompanying: diagram will aid us ill undergtaud­
ing this mtller perplexing subject Let A to L rellrQ­
~ent tlle species of a genus large in its own oountry; 
these species are SIlPIJO"Cd to TCIlCmble each other in 
unequal degrees, as is 80 generally the case in nature, 
and as is represented in the diagrum by the lettcril 
stantliug at unequal distances. I have said a large 
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wmu, bccau!!(' we haye seen in tho lKlOOud chapter, 
that on an n\"emge more of the species of large genera 
Tnry than of snlall gencm; and tho "Inying 8pC('i('8 of 
tho largo gel\('m prescnt a greater number of varieties, 
\\'o IIIWC, al!lO, IIC(!Il that tho IipcciCOl, which arc the 
commOtw"t and tho 1ll000t widoly (lilli~'(I , "aty moru 
thnn rare ~JX'<'i,'>l with restrictoo rUllgca l.ct (A) be II 
('()mmon, widdy-diniJJ;Cd, and yarying sp('Cicll, belong. 
ing to a ~nu.il Llrge in its own country. TIll) little lim 
of diw'l!"iug lIotkd linN of une<)lIal k·ng1.hs proceeding 
from (.\ ), m>ly rePI"('St.·nt its yarying offspring, '1'he 
"I'arinti"l111 are l!Ull)Jo:;e<i to Uc extremely Bligbt. but of 
the mQt;t tlin'l1Iiflt-d IUlture j they are 1I0t @u)l))()9('d all 
toal)II",r ~iU\ultllD''Ously, but often nfter long intcr\'ab: 
of time; 1101' nre thoy nll SIlppo6C<l to endure for equal 
p<·riud~. Only thOl;(' variations which nrc in some way 
prufltnhh· will be 11"-'8(;1'\'00 or JJntumlly selected. And 
h('1"(' til(l importllncc of tho prineilJlo of ()(.ncfit being 
dHi\"t~1 frolll din:orgclloo of character ('()llleil in j for this 
will gt·m·rally I('fl.d to tbe most differcllt or diwrgcut 
TaffiltiollA (rqm.IIt·lIted by the outer dotted liu(,lI) Lcillg 
rf(~'m-d aud accumulated by nalurall!tlcctiOIl. WhCD 
• d"u •• 1 liuf' n-ach('8 onc of til(> horiz"ntal iin<'!<, ami is 
tlwn· mAtlwd 1>,' a ~man numb':I"l~i Il·lt(·r, a sufficil,ut 
amntUlt of \'Iu'u;tiun is !QJppc.w'<l to h>l.vO !IN'n Been­
mulatro til haw,' formed a fairly w"ll·mark(oU YariHy, 
IIIK'h lUI would be thought worthy of roronl in n sy".. 
tcmatiewurk. 

'i'lli' illh"n'a!s bl:twccn tho Ilorizontni linl!8 in tbe 
dinwam, 11111)" n'rl"(~'nt each II. thOUilIlIld b'Cllcrationa; 
but it w(lul,1 IUl\'O ueell better if ooch JUI(i ~JlI"l'6<'nted 
tell thonlltmd gt'I\{'rations, Afttr a lh<HlI!iIlId gcncm· 
tiunl, 'I~'il'" (.\) is 11U11)KJSCd to haw produced two 
fairly w.·\J·marli(oU ,'ari.·ti,~, lIamely a' And m'. These 
two varietit.. .. will gellcrnlly continue to be expo8l!d to 
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the Mille conditions which made their parents varinble, 
and the tendency to mriability is in itself hcreditnry, 
consequently they will teud to ,·ary, and generally 
to vary in nearly tbe same mUlmer liS tll('ir parents 
nlfied. Moreover, these two varieties, being only 
slightly modified forms, will tend to inherit those ad­
vantllgc8 which made their ptll'Cnt (A) more numcrous 
than most of the other inhabitants of ihe sallle country; 
they willlikcwise IJartake of those llJore gelleral ad\·~n­
tsg«' which made the genus to which the parellt-ilfH'Cics 
belongcU, a large genus ill its own country. And the!'o 
ciremnsttlnC€S we know to be fa,·ournblc to the IJro­
duction of new varieties. 

If, theil, these two YflriCties be mriable, the llJO'it 
divergent of their variations will generally be prescrwd 
during tIle ned thousand generations. And after this 
inten·al, variety a' is SlllJposcti ill the dingram to have 
produced variety at, which \lill, owing to tIle IJrineiple 
of divergence, differ more from (A) than did variety 
a'. Yuriety m' is supposed to ha,·e produced tll"O 

,·urietics, nnmely m~ and r, differing from each othcr, 
and more considerably from their common pnrent (.\). 
\Ye may continuo tho process by similar steps for ally 
lcngth of time ; some of the varieties, after each thousand 
generations, producing only a ~ingle YIIricty, but in n. 
luore and more modified condition, some producing two 
or three yarictics, and some failing to produce any. 
Thns the nuieties or modified descendants, procee<lillg 
from tllO common parent (A), will generally go on in­
creasing in number and diverging in ehamcter. In tho 
diagrom the proccss is rcpresenkd up to tIle tcn-thOll­
IAAndtu generation, and under a condensed Ulld simplified 
form up to the fourteen-thoU&llldtl, generation. 

But 1 must here remark that 1 do not snppose thnt 
the process cn~r goes 011 80 regularly as is represented in, 
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thl' di81tl'ftm, though in itself ma<i(' I!Omowhat irregular. 
I am Inr from thinking thnt tllc mo.,tdi\,crgcnt "arieti('IJ 
inmrinbly pIX'I'aii and multiply: n lIledium fonn may 
ofh'n long endure, and mllyor llIay not produce more 
tlulIl onll mudilioo descendant j for naturnl IIClectiou 
will nlwnys /lct necording to the nulure of tho IJin.ces 
whicll aro either unoccupied or not perfectly occupied 
by <.othl·r LcinJ;ll j aud thii will dt'pend on infinitely 
,,,-'ml,I,·x rdatiotlJl. But 8.11 a (!;t'ncml rul(', tho more 
di'"N"iticd in "tructure tho dCSI.·cnd.l1ll1J!: frolll 11m' ono 
"r.e.·it!1I ('AU 00 f(>ndered, ihe moro placet! tli<"y will be 
"lm"'I'(1 to ",·iZ(l on, and tho morc tlr(·ir modified progeny 
will incrc"",,', Iu our dia.,<>rnm the lino of suCC(.,..~ion iil 
I,rokl'n nt n.'1;ulnr interval" by ~mall numbered lettel'll 
watking the ~u('c(',,-~iI'e fonns whil'll hal'O becomo suffi­
l"icntly Ili .• tinrt to be recorded all mtit.:tie~, But tllese 
bl't'l\k~ nft' imaginary, nud might hM'O been inserted 
un)""hl,t(" afkr intervals long enough to 11(\\'0 (lllowed 
tlH' !\('('umlilution of II cOllhidemblc 1I1>1tlUllt of dil'ergent 
I'lU"intion. 
A~ all the modifk'<1 d~ndanlJ!: from II common nnd 

"ill,·ly~iffUl!t'd r.pe-ci.·,., i.o<"llJllWng tu a larf:.'"<" gcuillI, will 
t. nd to )l8rtake of the IiIlmll n,J\"anta!{('~ wiJil'h made 
tbtir JIIUl.'Ilt 1IU{'(~ ..... ful ill lift" tlw)" lIiIl g"t'nerully go 
on multiJllying in number a. .. 11\·11 a.~ din:rp:ing i.n 
t"hara('ttr: IlJi~ i~ repl'("!lt'nh'<1 ill tho diagrn'Jl by the 
III.'wral divll'W'llt brauches procC('uing from (.\). 1'he 
lDoc1ifl,~lloff .. priD(!; frem the later and moro highly im­
prol'(~1 bnmche~ in tho l ill(,~ of (k.o;('l'llt, wi ll , it is pro­
Labl". often tako the plucc of, nnd !;O d(:~troy, the 
t'lU'li.'r Rud l~ imprm-ed brnnchc~; this is l'('prewllted 
in the dillg"tam byr;olllo of the l<.owl·rbron<'lu:'8Ilotrcach, 
ing to tlu' 1I1'III'r horiwntal litl(·~, In 1I01Il(' cilS('!I l do 
nut ,]"ubt that the Pf'Q\'('>'S of modificAtiou II ill be COIl­
f100.'<1 to alringle line of dC8C(:!lt, and the !lumber of the 
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descendants will not be increased; althougll the amonnt 
of divergent modification may have been increased ill 
the successh'o generations. 'I'his case would be rellre· 
Bellted in the diagram, if all the lines proceeding from 
(A) were removed, excepting that from a' to a'o. In 
tho same way, for instance, the English race-horse and 
Engli~h pointer have apparently both gone Oil slowly 
diverging in character from their originnl stocks, lIith· 
out either haying g:i"en ot1" any fresh branches or racea. 

After ten thousand generations. species (A) is sup­
posed to litl.ye produced three fonns, a'o, to, and m'", 
which, from I'lwing diverged in eha:raeter during tIle 
suceesshe generations, will have come to difter largely, 
but perhaps unequally, from each other and from their 
common parent If we SUllPOse the amount of change 
between eaeh horizontal line in our diagram to be ex· 
eeBl!ively small, these throo forlll8 may still be only 
well·marked varieties; or they may have arri"ed lit the 
doubtful category of sub-spocies; but lI'e have only to 
suppose the steps in the process of modification to be 
more numerous or gr~ater in amount., to convert. these 
three forms into well-defined species: thus tllO diagram 
illustmtes tho steps by wllich the small differences 
distinguishing vl\ridies are increased iuto the larger 
differences distinguishing species. By continuing tho 
same process for a greater number of generations (as 
shown in tho diagram in a condensed and simplified 
manner), we get eight species, marked by the letters 
between aU and m", all desceudcd from (A). 'Il\ll~, as 
I belie"e, species are multiplied and genera are formed. 

In a large genus it is probable that more than ono 
8rl(~ies would vary. In the diagram I havo assumed 
that a second species (I) has produced. by analogous 
steps, aftor ten thousand generatiolls, either two well· 
marked ya:rietiee (w'O ami ZIO) or two species, nceordiug 
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to tll6 amount or change supposed to be rep~nted be­
lUe-'ll tll(l horiwutru. l~ After fourt(l('u thoU3aud 
gcllt'mtiolls, aix now specics, marked by the lette" n" 
to z", are snppcl!C(i to have been ]l rodtlc{'(l. 'I'he species 
of a W'OIlS which are alrrody extrcmdy different in 
dUIrQ('ter, will generally tend to produce tho greatest 
Illunl);!r of modified descclldanlii; for illey wit! hayo 
tIlt' 1>o. ... t dmnce of £Jlillg Il(>W ami widely different 
phlt'l'l! in tho polity of nature: hence ill tho diagram I 
lum' ('\WK"11 tiu' extreme bl>E.\eit'K (.\), and the Iloorly 
t'Xln'lIIe "pe<'"ic~ (I), ail those whieh han> largdy \"arioo, 
aud Ilaw' gin-n rise to new Hlrirtil':l nnd "]II.>ci()d. 'Ihe 
()th.'r nin.> @pecica (marked by callilai l<-ttol"8) of our 
"ri;..rinal gcnm. may for 1\ long IM'riod contiuue to 
trun ... mit unahen:'d descendant>!; and tlli! i.tl shown in 
th.> dingrnm by the dotted lilll'8 1I0t prolollgcd far u~ 
""",nl~ (N,m WlUlt of space. 

Hut during tho process of modiflcntioll, represented 
ill th(\ diRf,'"mm, auother of our principlt'~, namcly tlmt 
of cxtilll'lioll, will haye pla)"l'<i nn important )lart. As in 
,'a,'h rully stocked couutry nRtural aclcction necessarily 
uc\JI I,y thll ",·].-ctcd rorm iUlxing somo adl'RntAg6 in the 
.tnIJ,,;lt! (or lire O"l"er other forrn.'\ th,·ro will be a COD­

Irtant h.'D.I. D<'y in the imllrovf'd ,k,,'t'n,iAnts of anyone 
llpeo:'iet to IUl'piant and ut('nninat(l in earh stage of 
dl~Dt thl'ir PrMeee&'!Or8 and Ihdr origino.l parent.. 
}'or it IIhould be remcmben:'d thnt tlw rom petition will 
Gt'Dcrally be most ge1'cre between th080 rornls which 
arc mOlt n"Rriy related to each other in habits, constitu· 
tion, and ~truet\lrc, lIenoo all the intenlleOilite forms 
betw .... m the earlier and lllUor I'tatCll, thnt is between the 
1_ ancl more illlprol'ed stat"" of R IIp(l('i('~, a.g well lIS 
the origilltll pnrt:ul-!ll>E.\eies it.;elf, will g!;,lIt'mlly tend to 
Le('ome I'stinct So it probably will J...c "itJllIlllny whole 
collatthlilinf,.'11 or descent, whieh will be conquered by 
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1nt('1' and impro .... oo lines of dC8C('lIt. If,llOWC.e:r, the 
111Otlilk-d o[~pring of 0. speciet gt't into &orne distin ... t 
Coulltry, or become qllif'kly adapted to !!Ollie quite lIew 
I.Itntion, ill wllich cllild 8nel pnreut do not come into 
cornpdition, both may continuo to cxi~t. 

J t, dum, our din,,"'fllm 00 n.~~umNi to represent 8 
ronsidemble amount of moditlcntion, species (A) ami 
1111 tho earlier ,'arietic8 will IHwe bcromo extinct, 
IllH'illg' Ocell replltl'ed by eight now species (a" to m"); 
Ilnd ~r) will hll"o been rcll!llced by!iU: (Ii" to z") new 
Bp<'('IC8. 

But we mny go furtlu;>r than this. Tho original species 
of 0111' genlls were supposed 10 re8(lmble each other ill 
1l1lMJuul degrees. lIS is 80 g('nerally tllo case in nature j 
81~i('S (A) being more nearly relnted to TI, Cf nud D, 
tlum to the other 8J>CCiC8; nnd 5j)('('ics( l) more toG, H, 
J\, l~ than to the others. l'hcsc two species (A) nud (I), 
WQr(' al...o supposed to 00 very CQmUlon and widely dif­
fused Ifpecies, 80 tbat they must origiuully hoxe had 
some adranlage o'-cr most of the other spccit"S of lhe 
gcnu~ Their modified de8lX!lHlauta, fourteen in numher 
at tho fourteen-thousandth generntion, will probably 
ha,-o inherited 80me of tho RUlle adrnntagell : they 
hM'e flbo been modified and illlllroW>d in a di,crsified 
mann(>r nt each 4".,"'6 of dl!l\Cent, 80 as to llln-o become 
adapted to many related Illnces ill the natural ~ 
1I0my of their countr-y. It seems, th£!rcforc, cxtremely 
probable tllnt thoy will have taken tho Il\accs of, lim! 
tJUIS ('l(tcrmLnatcd, not only their parents (A) and (I), 
but likewise some of the origiual s['ccica which wcm 
mOirt nearly related to their parents. lfencoycry rewof 
tho originnl species will ha"e tmnsmitted off~l)ring to 
tllC fouriccn-tilOllSandth gencration. We may suppose 
i hat enly one (F), of the two 81K.'Cics which were least 
elOl>Cly related to the other nine original HIlOCies, has 
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trt11lllmiUed descendants to this lato 8f.ag'e of de-
1!Ct;nt. 

'rhe nE'W speeics in ollr diagram descended from the 
orig'inal eleven apeciell, will now be fifteen in number. 
Owing to the di\'erg<-ut tendency of natural !!election, 
Ih,) e)l:tr~'me amount of difference in character l>etween 
"1~~iCfl a" and z" will be much greater than that be­
tw, .... ·n thp. mO!!t different of the origintt.1 eleven Iq~ies. 
'111,' new spe<'i(,R, morrover, will be allied to each other 
in a wid{'ly difTt;rellt il\llnncr. Of the cigilt dC8C('ndauts 
fruln (,\) the three marked all, q", p", will be nearly 
I't·Jnlt>d from ha\'ing r<'Cf'ntly branched off from a'o j {..II, 

an,lf', from litH'illt; di"erge<1 stan carlier pc'riod from 
ai, wiU be in some {h'gree distinct from the tlir('C fil'St­
DAnl{'(i speci('s; and Ja&tiy, v', e", lind mIt, \l'iU be 
nf'$ri~' related olle to the other, but from luwing di­
H· ... ,.:,~I Ilt the flrat commencement of tho process of 
lOooiili('Il.tion, will be widely dilTerent from tho other 
fi\'{' Mp<'<'iC!l, and Inny oon~tituto 8 sub-genus or o,'en n 
distinl1.genu!l. 

The lIil: d.'SCf'ndallta from (I) will fonu two sub­
gen. ra or l'wn g.·nl'l''l\. liut as the oripnal ill)(\('ica (1) 
dilI".'f'eI1 Illl'gt'ly fn,m (.\), lItan.iing nMU'ly at tho ('l:treme 
points or tho ori~inal ,:::,·nu.", tho six dt;8Cf'lIdollll! from 
<I) will, owing to inlu'rilruICt' ruone, difTt.:r oolillidf'mbly 
rrom the eight dClI('endllnts from (.\); the two groups, 
mO"-"OH'r. are HUllJXlI«'d to ha\'o gono (10 dh'crginf( in 
difl'l 1\'ut dircctioll$. 'J'Iw illb-rmedill.io ~icll, all!O (aud 
tha.. u. II. 'fer,- important oou.sidl'ratioll), which f<.llInectoo. 
tho. llriginal ~I',~eil"" (.\) and (I), ha\'o nil become, ('.Jr­

rel>tin~ (F), exlinet, and l\twe left 110 d(,!;I.:~lIdllllt&. 
II. nee tbe .. il:llcW 811('('i('8 d"~nded from (I), IlIHI tho 
eight do-IM-'Clldt>d from (.\), will hll\'e to be mnked IlS 
.ery ditltillct g('n('m, or 0\'1'11 flS distinct rub-families. 

nUl it ill, WI I belicye, that two or mOrfl g(,lIem 
03 
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are prOo:hlCoo by descent with modification, from two 
or more species of the same genus. And the two or 
more parent-species are supposed to have descended from 
some one species of su earlier genus. In our diagram, 
this is iudicsted by the broken liues, beneath the callitul 
letters, couverging in sub-brallclH~s dOW1IWSrdS towards 
a single point j this point representing a single species, 
the supposed single parent of our Be"ernl nell' sub-genera 
aud genem. 

It is worth while to reflect for a moment on tJle ella­
racter of the new species FlO, which is supposed not to 
have diverged much in c1uu"aeter, but to have retoined 
the fonn of (F), either unaltered or altered ouly in a 
sligllt degree. In this case, its affinities to the other 
fourteen 11011' species will be of a curious and circuitous 
nature. Having descended from a form which stood 
between the two pareut species (A) Slid (I), now sup­
posed to be c::Itinct find unknown, it will be in some 
degree intermediate in charac1cr between tho two groups 
descended from these species. But as these two groups 
have gone on diverging in ollararter from the type of 
their parents, the new species (~''') will uot be directly 
iutermooiuto between tllem, but rather between types 
of the two groups j aud every naturalist will be able to 
bring &Orne such case before his mind. 

In the diagram, each hori7,ontalline has hitherto beell 
supposed to represent a thousand generations, but each 
lUay represent a million or hundred million generations, 
nnd likewise 9. section of the 8uccessi\'e strata of the 
earth's crust including extinct remains. ,Yo shall, when 
we come 'to our ellapter on Geology, have 'to refer again 
'to this subject, and I think we shall then !IOO that the 
diagram throws light 011 tho nffinities of extinct beings, 
which, tllOugh generally belonging to tho same orders, 
or fumiliea, or genera., with those now Ih'illg, yet are 
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often, in !lOme degree, intenncdiate in charactcr between 
('xisting groupe; and we can undcrstand tltis fact, for 
the el:tin ... t speci€:5 li,·oo at very !lncient epochs ,,·ben 
the branching lines of deecent had direrged lese. • 

I sec no rco.son to limit the Il l'OOO8/l of modification, a.s 
now expillincd, to tIle formlltion of genera alone. If, in 
our diagram, we suppose the alllount of change reJlrc­
[W'nted by Cl!.ch Buccessire group of diycrging dotted 
IinC'll to be \"Cry great, the forlllB marked at' to p", those 
marked btl and 1", Ilnd thOllll marked 0" to m", will 
form thrre vcry distiuct genera.. Wc shall aoo ha\·e two 
very distind genera d€'SCended from (I); and ft!I thffiC 
latk·r hro g<-ncrft, both from continued di,·ergcnoo of 
character and from inheritance from II. difTcn'lIt parent, 
will difTer witlel,. from the three gell(lrn deaceuded from 
(.\), thfl two little groupt'! of gencrll will (orm two distinct 
familil'8, or ('.cn ordCI"!!, aCCQrding to tllC amount of 
din·rgeut modification supposed to be rellre6{'nted in tJ1C 

diagram. And tho two new familit'S, or orden, will havc 
d .... "nded from two ~pc<:'ie8 of tho (lrigiulll genus; IUld 

tlKB' two 'pt't'itll!l are SlIppOi!('(i to htwe df'-&C('nded from 
ont· .P't'"lNo( a atiU more ancicnt and unknown l,"Cnua. 

We haYtI .. ·n that ill tlaI.'b country it is tbe slJeCies 
of the ~r ~'Dt-ra 'jI"hich oftt·nl t I'"-""ot mrieties or 
w...ipit-nt .J't"I';'w. Tbi;&, iudl,(", might hl\\"e Lo.-n ex. 
peetOO; (06" natural ~lec.-tillD aCti! through ono form 
bavin,l .. "me .. I.allt~ ont othcr (,mu./I in the struggle 
for .xiBWnl't', it will chidly I«."t Oil th~ lII'hichalready 
h8\"<1 IIOm\' a.h·antage; and tll(' ItHl,'Cnl"NI of any group 
.m.IWI tbat it.! III)('('if'S hal"o inh(·rit{'(1 from a commOIl 
alU~ ... )r Inm(' ad\'antago ill common. Hence, the 
Itruggll' f<)t the produ('tion of IU'W nud lIIodifiod de­
M"O'o.Lwt. will mainly Ii,) o..'tlll('\:1\ til<) la'l,rcr groups 
,..hio.·h are all trying to incron.-.o in numbe-r. One 
largo group \lill !Jowly C<lnqucr another large gronp, 
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rodnoo ita llIlDlbt'rs,and thM 1~1\ ita chance oCfurther 
mrio,tion and i1U)lrowmellt. Withhl the l\aIlle large 
group, the later and more biglll)' Jlerf~'Ctro sub..grouJI!\ 
from bmnching out and seiziug on many new places 
in tho polity of Nature, will constAntly tend to supplant 
und dt).;troy the earlier aud 1(!88 impro,"oo sub-groupE!. 
Small and broken grolllJS Illld BUh-groUpS will finally 
di~appeiH. Looking to the future, we clIn llredict that 
tll{l groups of organic beings wh ich are now largo Md 
trilllJlllhant, and whicll are lCQ8t broken up, that is, 
which fI.;! yet Itaye suffered lOO!lt C3tinctioll, will for a 
101l~ period oolltinue to incroose. But which group:! 
will ultimately prel'llil, no man can predict j for we 
wdl know that muny groups, fonll{'rly most extensi,·ely 
drwloped, have now become extinct. J...ooking still 
more .".motely to the flitu"" we may )lredict that. 
owing to tllC oontimlCd alld steady increase of the larger 
grouP!!, a multitude of 8IUalk'r h'I'QUI18 will become 
1I11t·rly extinct, and lcayc 110 modifiod dCliCClldants; and 
consequclltly that of thc spe{'.iosii,"illgat any ono period, 
('xtrellleiy few will trnu~mit d(,fI('en(\anta to u remote 
futurity. 1 shull ha'·e to mum to this subject iu the 
chapter on ClassificatioJl, but I mny add that on this 
,-j(,w of extremely few of tho more ancient species 
hM-ing lmllsmitted dC:8l'CndaotB, nnel 011 tho view of all 
the detll'endants of the Mme S(X'('ios making a class, 
wo COon undcnrtand bow it is thnt there cri,t but very 
f~w clll8SCB ill CtlCh main dh·ision of tho animal and 
\<'gelnble kingdoms. Althougll cxtremely few of tho 
most ancient species now lln,·o living amlmoWfied de­
I'oCt'ndants, yet at the most remoto gooiogio:onl period, 
the oorth may lll"-c l!c<.·n af! well I)(o()plcd with mally 
sprcios of many genera, fu.milics, orders, and cla&ses, M 
at tilolll'CSCllt day. 
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On tlu. fksru to u:hich Organilalion tntch tf) adMnal.­
Xaturnl selection acts, M W6 han) 1iC!C1l, cxclusi,'ely by 
lht' pre"!'rvation and acculllulll.lion of "arialions, which 
are beneficial undcr lheorgnnic lind inorganiccouditions 
of life to which eaeh creatufO is at cach sUc<:cssive 
period expo6oo. The nltimate l'CSult will be that CacJl 

creatul'C will tentl to become mol'C and more improved 
in rdatioll to its conditiolls of lifo. This improvcmcnt 
will,l think, ine,citably lcad to the grndll{\l IIdnlllcement 
of tho organisation of tho greater lIumber of living 
beings throughout the world. But Itero wo cnter 011 a 
n'I')' iutrirate subject, for naturnijllts hlll'c !lot defined 
to "aeh other's satisfaction what is m('flnt by an acil'anoo 
in ('rganisation. Amongst the vertcbrnta the degree of 
intcllrct aud an approach in stnlcturo to nIan dearly 
('(Iml' into Illay. It might 00 thought that the amount 
of change which the nlrious pnrts and organs undergo 
in th,·ir d(lI'elollment from tho cmbryo to maturity 
would suffice 115 a standard of compnrisoll ; but thero are 
en~c~, lUI with certain parositic cnllltaccans, in which 
81'wrnl ports of the structuro becomo lese perfect, 110 

that the maturo animal CIlnnot bo call('(l higher tlilln 

iu lana. YOD Ba.·r's ~tandard I.II'eJllS tho mo.-t widely 
fll'l'ii,>ablo and tho best, URmciy, tlt(' amouut of ditTcr. 
j·ntinti .. u (If tile different partii (in the adult ~tate, as I 
tlll<llli,1 he inclined to add) aDd tlu·ir spe<'ialb,ntion for 
difftln nt fUII('tioll~ j or, as Mil no Edwflrd~ wouldcll:llfCSll 
it, the cOPlplel<'1I1l88 of tho di"i~ion of php'iological 
laiHHlr. But 11"0 111\811800 how o!.>,;{'ure a subj<'Ct this is 
if we look, fur instance, to flsh, allIollb'>:!t 'II hich some 
n&tunJi~u rank those as highest 'IIhich, like tho sharks, 
fll']>MJ('h 1I{·arl.'!lt to reptiles; whillit other naturalists 
rank the common bouy or tdCOiitenn fishes as tllo high. 
('It, iDumnch 88 they are most strictly fL,h.like, aud 
difI'~rmOlltfromlhtlotherl'CrtcLmte cll\S8Cil. Still more 
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plainly we 8('e the obscurity of tile IJUhjeet by turning 
to plauts, with which the standard of iutellect ill of 
course quite excluded; alld here lOme botanis~ rank 
th080 planta M highest which 111\\,1' 6\'ery orgau, as 
8('pal~, 1»eW,b, stamens, and pistib, fully dC"eloped in 
caell flower; whereM other botanists, probably with 
mom truth, look at tlle plants wllieh IIn"o their 8e"erol 
organs much modified aud solUowhat reduced ill number 
aa being of tho higlu ... gt runk. 

If wo look at tho differentiation und lIIX!<'ialisation of 
the S('vera1 organs of each being when adult (and thia 
will includo tho tW",aucemeut of t]le broill for intel­
lectual pU'lKl6CS) IlS the best standard of highness of 
organisation, natural selection doorly leads towards 
highness; for all physiologitlts admit Oint tile spccialisa­
tion of organs, inflSffiueb WI tilcy l»erform ill this state 
tlleir functions better, is all wh-nntnge to each being i 
and IH'11co tIle accum\llatioll of variations tending 
towards sp<'Cill.lisation is wit hin tho IIOOpO of natural 
selection. On the other hand, we ('nn 800, bearing in 
lllin(l that all organic beings are striving to increase at 
8 hifth ratio and to seize 011 el'cry ill-oceupicd plaoo in 
the economy of nature, that it is quite JXlII8ible for 
natural IIClectiou gradually to fit an orgnnie being to a 
situation in wbich 8e"cral organs would be superfluous 
BUrl uselet!8: ill such cnse8 there might be retrogression 
in 010 sCillo of organisation. Whether organisation on 
tho wholo has actually advane«i from the remotest 
goologiclll period!! to the IltCscnt dlly will 00 more 0011-

1'cniclltly discussed in our eilll}ltcr on Geological 
SuceeSilion. 

j~ut it may be objected tlillt if all orgnllic beings thus 
tend to rillC in the scale, how is it thnt througbout tho 
world a multitude of tho lowest forms 6till exist; and 
how ill it that in each grent clo.ss somo forms are far 

Th..I....J.l lete Worh.of co.1e~O_If.Onl~ ___ _ 
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mor(' highly developed tlmn otllcfllll Why have not tlle 
more highly de,"eloped fornaevcrywhcre lIuPlllallted and 
ext(>rmiuated the lower? Lnmarck, who believed in an 
illlmte and inevitable tendency towardii perfection in all 
organic beings, seems to hnwl felt this difficulty 80 strong­
ly, thnt ho waa led to suppose thnt now ami simple forms 
\\we contiuually beillg produced by spontaueous gener­
ation. 1 nN!d I18rdly say thnt Scienoo in IlCr present 
state d0C8 not oountenauee tho belief that living erea­
tUTeII are now e'·cr produced from inorganic matter. 
On my theory the present e.ris:telloo of lowly orgnn~ 
pr .... lucti"l111 offers no difficulty; for natural selection in­
clud('8 ne nooessory and uuin'l'8fllla.w of advanocment or 
dm·elojlmellt-it only takes adnntage of lIueh variations 
as arise and are beneficial to each cree.ture under it!! 
complex relations of lifc. And it mny be asked what 
advnnt"~, aa far tIS wo can sec. would it be to nil infu-
8Minn nnimnlculo-to an intestinal worm---or even to 
an carth-wonn, to be highly organised? If it were no 
ad I·alllnge, thClie forms would be left by natural !!election 
unimproved or but little impron><l; !Iud might remain 
for inddtnite ages in their pro;(:llt little admn(:(!d condi­
tion. And goology tells ua that flOme of the loweEit 
f,mns, ail the infngoria and rhiwl,001l, have remained for 
811 ellonnOllil period in Det\.rly tlli .. ir 11rc6cnt Slate. But 
to ~uJlP'.IIitl that mOlit of the many IIOW existing low forma 
hulI.lllot in the least advllnC«i since the fin;t dawn of 
lif .. would be rash; for CH'ry lIaturnliilt who haa dissected 
\IOllle of the beings IiOW nmk(:d as '·('I'Y low in tho scale, 
nlUit June been struck Il'itu their rco.Uy WOlld.roua and 
UulUlifulorgnlli&ltion. 

Neurly tho !ll\Ule remllrks are applicable if we look to 
th,' grout (')I;istiug differenOOj in tho grodes of orgnlli­
I14tioll which occur within ailllOlit o,'cry b'Toot gronp; 
fur iU:ltlince, to the co-cristcnoo of mamma.ls IUld fisb 
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ill tIle .crlebrata,-to the oo-existcnce of man and tIle 
ornitborhYJlchus Ulllongrl m"mllllllill-or of tho shark 
and amphioxus, which latter fish in the extreme simpli­
city of ils stnlCtllr<l closely opprooche» tIlt) invertebrate 
classes. But mnmmnls and fish Imrdly come into com­
petition with cndl other; the adnlllcemcnt of certain 
mammals or of the wholo cluss to the higllcst grade of 
organisation would not lead to their taking the lliace of, 
and thus cxtenninating, fishes. Physiologists bclic\"c 
that the brain must be bathed by wllrm blood to be 
higllly active, and this roqui~ llenal respiration; so 
that wann-blooded mammals when inhabiting the water 
live under some disadvantages compared with fishes. 
In Illig latter class, members of tIle shark family would 
not, it is probublc. tend to supplant tIle amphioxus; tllC 
struggle for existencc in the CIU!C of tho am]Jhioxlls 
apparently will lie with members of the illl'ertebrate 
classes. '1'ho tlu"cc lowest oruer!! of mammals, namely, 
mnrsupials, edentnta, and rodeutl:!, e()-(!xist in South 
America in the sarno region with llUmerolls monkeys, 
and probably interfere liHie witl} each other. Although 
orgullisatioJl, 011 tho whole, mBy have a(hanced and be 
MvaneiJlg throllgllOllt the world, yet the scale will still 
IJre:9Cnt all degrees of perfection; for the high advance­
ment of certain whole classes, or of certain members of 
eaeh class. does not at ll11necessarily lead to tho extinc­
tion of those grouJl!l with which they do not cuter iuto 
close oompctition. In some eases, as we shall llcrcafter 
see, lowly organised forms a'eem lo have been preserved 
to tho present day from inhabiting peculiar Of isolated 
stations, where they IIBve been 1mbjected to Ie&! severe 
compotition, and where they ha,·e existe<t in SC!wty 
numbers, which, OS alreudy explained, rererds the 
chance of favourable variations ari.i.i..ug. 

Finally, I believe that lowly ofh'Unised fonns now 
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e:o;i~t in numbers throughout tho world, sud in nearly 
cn·ry cia!'>', from yarious caUiM'iI. In some C11.."C8 fa"our­
abl(' mriatiOlls may ne,'cr ha,·o I1risell for natuml 
",·tt"{'tioll to ad 01\ and 1lCellllllllatc. In 110 case, pro­
h:lbty, hM time sufficed for the utmost possible amount 
of (k·ye]opmcnt. LI some few Cil.SCS th rrQ may lliwo 
l"'~'n what wo I111\St call retrogre<.ion of orgullisatiou. 
But tho mniu cause lies in the eir<'IIUlsl(lu('() tll(lt under 
Yt·ry sillll)l(' conditions of lifo !\ high orglillisation would 
he (If no f!l.nice.-pos;;ibly would be of ,,('tual di,;scrnce, 
as l.o('iu~ of n more delieatc nature, and more liable to 
be I'ut (>ut of order and thua injured . 

• \ difficulty, diametrically oppo .. ile to this which we 
han" ju>!t l>et,n colll5ideriug, has bN>-n 11(\1-011('(1(1, namely, 
looking- to t1l(' dawn of life, 1\ 1)('11 all organic beiugs, as 
we may imaginc, l)resenled the s:imlJlest IIlnlCture, how 
Nuld tho finltsteps in adl'auccmontor in the differenti­
ntion HIICI specialisation of parts lull'o arison? I CRn 
Inuko no sullie-iellt (lllSwer; (lnd ('(III only 80y that as we 
haw 110 fucls lO guide nOl, all 81lfoCnialion on the suloject 
would \1<' l.J,.\. ... ·lt.,.gand ll.o;Cleo;s. It ii\ howel"er, au error 
to ~uJ)JI(Io;I' that Ihere would he- 110 Iltnlg"',;-l(. for ('::li.~tcl1re, 
lu"l, l'OIlIoI'qUO'ntiy, no muuml so·h .... ·ti(lu, until m.any 
f"rm 118.11.0.'1) I'roduced: l"sriationll in a I!ing:le species 
iuhaloitill/o{ all j""lalt.>d station lIIiorht bt .. J)(.'lIdh·ial, and 
thruu~b Ih.·ir pro.-fl"lltiuD eith,·r the whule 1111188 of 
iDd.i~idoal$ might bcrome mooifi.·d, or t,,·o distinct 
fUrDlII mi~ht ari.:oc. But I mll.,t I"('('ur to what wo.s stated 
tuwa,..l~ th,' dose of the Lltrodu('tion, \Ih\·ro 11111)' tho.t 
Du (lIll< uught to feel surjlri!!C at mueit n'1\luining as yet 
ullt':lplaiut.>d ou the origin of SPl'('it'll, if due (lliOwaliCO 
1... DlIUI ... fllrOUr llrofound ignoralloo Oil the Illutuail"€-ia­
.ioWl of the inhabitants of the world during the ml1ny 
11&IIt "llO("he in ita h.i..;tory. 
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I will here notice Il few miscellaneous objections which 
hayo been ad"anccd agaillSt my views, as some of the 
llreyious Wseussions m,ly perllllll6 thus be made clearer. 
It hns been argued that as none of tho animals and 
plants of Egypt, of which wo know anything, havo 
changed during tho last 3000 years, so llrobably ilOilO 

lllll'o been modified in otllor parts of tho world. Tho 
many animals which Ilave remained unchanged since 
t110 commcncement of tho glacial period would havo 
been an incomparahly stronger case, for these haw 
been exposed to great changes of climato al\d IlllVO 
migrated over great distances; wllcrclUl, in Egypt, 
(luring tllo last 3000 yCU\'8, the coliditiolll! of life, lUI far 
as we know, have remained a.bsolutely wlifoml. 1110 
fa(.1. of little or no modification having been cffected 
since the glacial period would he of somo ayail against 
thoso who believe in the existenco of an iunate and 
necessary law of develollment, but is powerless against 
the doctrine of uatuml selection, which only implict! that 
variatiollS occasionally occurring ill single species !lro 
under favournblo conditions presen'oo. A8 )Jr. Fawcett 
has well asked, wllat would be thought of a man who 
argued that because be could show that Mont Blanc and 
the other Alpine peaks had enctly the same lleight 
3000 years ago as at preseut., consequently that 
these mountains llad neyer been slowly uJlrniscd, 
and that the height of other mountains in ot}ler part.'! 
of the world had not recently boon increased hy slow 
degrees? 

Jt. has been objected, if natuml selection he so pow­
erful, why has not this or that organ been recently 
modified and improved? Why has not the proboscis of 
the hive-bee been lengthened 80 as to Te!ICh the nectar 
in tho nowcr of the red· clover ? Why has not tho ostrich 
acquired the power of night? But granting that these 
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OrgRlllI ham happened to vary in tho rigM diredion. 
grunting that there has been timo suflleient for tho slow 
work of natural eclection, chocked as it will be hy inter­
crGo<,ing and the tenden<'y to re,'ersioll, who will pretend 
dun he knowlJ the uatural hi~tory of auy oue organic 
being 8uflicicntly wcU to 8IIy whether any purticular 
ehaugo would be to its advantage? Can we feel sure that 
It long proboscis would not be a disa(h'lIntnge to the hi"c­
OC'6 in sucking the innumerablo slIIall flowers which it fro... 
qU~lIta? Call wo feel sure that n IOllg proboscis would 
not. by corrclntioll of growlh, aJmOiJt necessnrily give 
inerelW'd size to other parts of tho mouth. lK!rimp8 
interfering with the delicate ceU-('Ofu;trllct.ing work? In 
Ib,· ease of Iho ostrich 0. moment" reflection will show 
thllt lin enonnouS supply of food would be nocessary in 
tlus bin:I of tho desert, to suJlllly force to 1Il0\'C it~ hugo 
body throufrll tho air. But such ill-cousidcrcd objce­
tionsll.TO hllnlly worth notice. 

The <,elphrotcd pala.'(Intoiogisl., Professor Bronn, iu his 
Gcnllail trauslation of this work. has ad\"aneoo nuious 
good ooj'<'lion.8 to my"icws, and otJu:>r l\:lllarks ill ita 
fa'·our. Of tho objectiollll, 8OIno IIC('m to me unim­
portant, SOmc few are owing to mi.;allprchenaion, and 
801110 arc IIl('idcntaily notil.'OO ill nnions po.rtiI of this 
1""01111111.'. On the erroDOO\13 lupposition t1l1l.L all tllC spe­
Cit'li of a rt';.don are belicH't1 by mc to 00 changing at tlle 
~Il)e lime. he ju~tly asks how iL is that all th{l forms of 
Iif" do not pTCoCllt a fluctuating- lIud inexlricnLly con­
fl,l.$(.J body? but it is snflicicnt for \1.Jj if bOmo few forms 
at lilly (Inc time nrc mriable, and few will di~puto thot 
thi~ i..i! tho enae. He asks, how cnn it be on the prin­
('il,lo of natuml selection thllt I\. vBriety should ih'e in 
ahumlancc sitlo by side with Ihe pllrt'nt sl)CCit'3; for 
tho, ,·I\.ricty during its fonnation is I!"UPpo&..J to have 
IDI'I'IIl!ltc..>d tile intermediate fonns between itself and 



140 NATUR.AL SELECTIOY. 

the parcnt specics, and yet it lIas not supplanted the 
]larcnt species itself, for both nre supposed now to li'l'"e 
side by side? If the mriety and parent species llO,VO 
become fitted to slightly different habits of life, lhey 
migllt li"e together; though in tho case of animals 
v,hieh freely cross and lIIo\'e about, nnietics seem tobe 
nlmOl$t always confined to di~tinct localities. But is it 
the eflSC thatmrietiC80f plalll.a aud of the loweranimuls 
IIrc often found iu !,bundunce side by side witll tIle 
Ilarent forms? Llyiug aside the polymorphic species in 
which tho inuumerable variations that occur seem nei­
ther advantageous 1I0r disadvantageous to the species, 
und hure not been fixed; laying aside also temporary 
"ariatiolls, silch as albinism, &c., my impression is that 
varieties and the SIlPposed parent species nrc genernlly 
found, inhabiting either distinct stations, high land or 
101V land, dry or moist districL", or di~tinot I'('gions. 

Again,l'rofe880r Bronn truly TClll!Irks, tlmt distinct 
species do not differ from each other in single charno· 
ters alollo, bnt in mlllly; and he asks, IIOW it comes 
that natural selection should alwfI),almve simulwneously 
tlffeeted many pll.rta of the organisation? Prooobly the 
whole amowlt of difference has not been aimultflIlcously 
effected; and tho unknown laws of correlation will cel'­
tainly nocount for, but not strictly explain, milch simul­
tancous modifieutioll. Anyhow, we sec in our domestic 
varieties tho yer)' !>lime fact: though our domestic raeeB 
may diffel' much in some olle organ from the other races 
of the same species, yet the other parts of the org'lllisn­
tion. will always be found in some degree different. 
rrofe880r Bronll likewise asks with strikiJlg effect Il0w, 
for in.;tallce in the mousc or hare genllil, nlltural selection 
will account fol' the seyerol species (descended, J may 
remark, from a paTCnt of UlIkn01l'1I dmroeter) lillving 
10llger or ahortor tails, longer or shorter ears, and fur of 
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lIiff!'r!'nt eololl!'S; how will it account (or one 81)C('il'l> o( 
plant luwing pointed and anotller f!V(>(~il'l> obtllllC loon!!:>? 
1 <'fill ginl uo 1I{·finite antiww to lIuch qU£OStiOIlIl; but I 
lI\i~hl ru;k ill return, were these din;:rellOO8, on the doc· 
trill!' of indc'p(,utlent CrottiOIl, formed for 110 purposc? 
If of u~, or if due to cOl1'dution of growth, they 
could u~.'iuredJy be fonned tllrollgh tho Ilfitumlj)l"('I'4Cna. 
til111 of ~1I{'h u .... 'fnl or correlated '·Il.rilltions. I belieye 
ill the tioc:trine of dc;!CCnt with modifi{'Il.tioD,lIot"-ith. 
~t;Hl(ling that this or that lJarticul!;r change of structure 
Cnlmot btl Il('('()untoo for, becau.'I(l thi.~ doctrine grouJlS 
to',.;'dher l\lld uplaing, as we shall !I('(l ill the laUer cbap­
ten<., mUll)' gcnc·ral phCnOml'n8 or !lature, 

.\ di~li!lgni~hC<.1 oolanist, Ur. H. C. WaL:ioll, belie,'cs 
tllRt 1 han.) on,rmtoo the imlKlrtnncc of the prineillic of 
rlin·rgt·noo of character (in which, howel-cr, he apparently 
bE:lie\'('~)' and that COlwergcncc of character, M it lIIay 
be calkd, has likewise phlye<l n ]lnrt. This is an intri· 
1'.,1(\ ~nl.oj{'Ct which need 1I0t be hero di~us8ed. 1 will 
only ~Iy that if two species of two clOl:Wly allied !\,cncm 
produ''i.,<l A. number of ncw and din:.rgrnt IIpeciC8, r can 
l't:\ipn' that thCl'oo~ new forms might "oln('tim('8 allprooeb 
elwh olh..'f !<O d,-...elr that they would (or colI\'enicllOO 
81\1.,. Ix~ d&o. ..... \ in thc some Il(,W W·nllil, ami thu.~ t"'O 

g"D('1'a wonM rolln-rge into one-; but from the' ~tl\'ngth 
of Ih.' principle of inherittmc." it 8e('ms hnnlly credible 
tlll\t th'l 1\"0 groups of new species would uot at le8l;t 
C .... rm two seetiolls of the snpposC<.lncw ginf!:lo geJlll5, 

llr. Wat.o;t)lI hl\8 abo objceted that tho continued 
8.l:'tinn of nntural selection with di"crgl'llee of dmmeter 
.'ill h'nd to mnke all indefinitc lIumber of specific forms, 
All flU' 11.(1 m('re inorganic oomlitions nrc ooDceruoo. it 
IeC'IlliI probable thnt a sufficient !lumber of species would 
lOOn k'('(11IIC WIlted to all con~iJ('mble dil'Crsities of 
heat, moilltuf(!, &c,; but I fully admit tJlat tile mutual 
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relations of organic beings nrc more important; and as 
tho 1lI1mber of species ill unycountry gocsoll incrcwing, 
the organic conditions of life will become more and 
more complex. Consequently there seems at first sight 
to be no limit to the amount of profitable diversification of 
stmcture, and therefore 110 limit to the Ilumber of species 
which might be produced. We do not know that even 
the most prolific area is fully stocked with sJlCcific fonns: 
at the Cape of Good ].[OIXl and in Austruliu, which sup­
port. lIuch an !l.Stonislling number of species, many 
European planlB have bccomonatumliS€<1. Butgoology 
shows us, at lCiLllt within the wllole immense tertiary 
period, tlmt the number of species of shells, and, proba­
bly, of manlluals, has not greatly or nt all increruie<l. 
'Vhat then clwcks all indefinite increase in the number 
of species? The amount of life (I do not melln tho 
lIumbcr of speciHc forlns) snpported on auy area must 
hRye a limit, depending 80 largely as it does 011 physieal 
conditions: therefore, if an I\rea be ll)habited. by wry 
many 8pecies, each or nearly each species will be repre­
sented. by few indi,"iduals; I\I\(lsuc1 species will be liable 
to ClrterminRtion from accidental fluctuatiOlls in the 
nature of the seMOns or in the mtmber of tIleir enemies. 
The process of extermination in these eases will be rapid, 
whercns the production of new species will always be 
slow. Imagine the e:ttreme ease of as many species as 
individuals in England, and the first severe winter or 
Yery dry BUlIlmer would exterminate tboU&lllds on tllOU* 
sands of species. Rare species, and each species will 
becollle raro if the number of species become in any 
country indefinitely increased., will, on the principle often 
explained, present within a gi\'en period few favour­
able variations; consequeJltly, the process of gh'ing 
birth to Ilew specific forms will tlllls be retarded. When 
nny species becomes very rare, close interbreeding will 
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lwl]) in t'xtenninating it; at least authors have thought 
thllt thill ooml'lJ into play in accounting for the deterior­
ation of Aurocll~ in Lithuania, of Red Deer iu Scotland, 
Bud of Bears ill Norway, &e. As fM i\8 animals are 
ooDf'('nlf'd, IIODle species nrc c108('ly adapted to prey on 
IOm(\ one other being; but if this other being had ~u 
raI'(', it would not have \.;c(on nny ndmntuge to the 
It.llimallo liM· .... oc-.'l1 produced in c1060 relation to ilB 
pN'y: tht'n-foft', it would not hnvo been ])roduf'ed by 
natural ,,·I~·tilln. wily, and thill I am inclined to 
think j" the m(""- imrortaut element, ftdomillftlltspecics, 
... hi.·h IUIlI alr('ady bt-at<-n many compctitors ill ilB own 
110m .. , will tend to B]lreo.d and !!U1'Jllllnt lOauy othera. 
AII'h. de ('M.lolle has shown that thOl><l epeci()l; whieh 
spl"\llrilli.j,·ly knd genemllyto spread very widely; and, 
colllOl:'fju"ntly, they will teml to eJ:terminate II(lverol 
IIpI.'<'ihl inllt'\-ernl an-as, and thUH ('heck the ino,",liuate 
iOf'rt'ft8l\ of ~l)('('ifi(' fomlS throughout tho worM. Dr. 
lIouK(·r lUll r(,(,l'litly !Shown that in tho S. E. (.'Orn('r of 
AWltnllia, IIh.M', apparently, th('re nrc IORny invadenl 
fnlm diff,·n;nt quarter!! of til{' world, the endemic Aus­
tralian "I>{'o·i. June ~n gn·ally re<hlcro in number. 
II ..... mur-h wei,;!"ht to attriilUtll tn 111,·>«, 1I('\'(>ml coll.'!ider­
atiom I do h.o! I,n:wnd to fi1O.~igll; but conjointly they 
mUllt limit in each couutry the lI'ndcn('y to an inti.·finite 
augmentation of 'JlIX'ific rol1Uilo. 

Sva_ry pf CMpter.-lf, (luring the long course of 
IgeII an.1 ull",'r mrying conditions or lif,>, organic beings 
Taty d all in the IICn~rn' parts of theirorgallisHlioll, Ilud 
I think tlti. ('tlllllot be disput('<.l ; if thcre bc,owiug to 
the high grometrieal rntio of incre£lllO of cach sp('eiCfl, Il. 

"l'NeItrn~leforliroatsomellgt',8Ca!!()II,oryenr,III\(.1 
thD N'rtainly cannot be disputed; then, considering the 
iufinite complexity of the relatiolls or all orgnnie beings 
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to each other and to their conditions of existence, 
causing nil infinite diversity in structure, constitution, 
ami habits, to be advantageous to them, it would be 0. 

most extraordinary fnct if no variation had e\'er 00-

CUrl'€(i useful to each being's own welfare, in the sarno 
manner as so mlilly varintions have occurred useful to 
man. But if variations useful to any organic heing do 
occur, ElSSurcdly indi,·iduo.ls thus chamcterised willlll\\'c 
tJU:l best chnnce of being preserved in the struggle for 
lifo; nnd froUl the strong principle of inheritnnce, they 
will tend to Ilroducc offspring similarly cllaractcriscd. 
This principle of preservation I havo called, for the 
snke of brevity, Natural Selection. 1t leads to tho 
improvement of each creature in relation to its organic 
and inorganic conditions of lifo; and consequently, in 
most cases, to what mu;;t be regarded as an ndmnN in 
orgnnisation. Kowrtheless low and simplo forms would 
long endure if well fitted for their simple COlldit1ons of 
life. 

Naturnl selection, 011 the principle of qualities being 
inherited at correspollding ages, can modify the egg, 
seed, or young, as easily n.s tho lHlult. Among>st many 
fLllimaie, sexual selection will givo its aid to ordinary 
selection, by assuring to tho most yigorous and best 
adapted males tho greatest uumber of offsllring. Sexual 
!,election will also gh'e cilaracters useful to tho males 
alone, in their struggles with other males. -

Whether natural select ion hIlS really thus acted in 
nature, in modifying and adapting the various fOfms 
of life to their se,'ernl conditions and stations, mnst be 
judged of by the general tenor and lmtaneo of ovideneo 
given in the following c1mpters. But wo alrendy seo 
110w it entails extinction; and how largely extinction 
has acted)n tho world's history, geology plaillly de­
clares. Natural selection, also, leads to divergence of 
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eharact('l'; (or tile more or~nie being. diverge in struc­
tlln', habits, and ('(Institution. by 80 Illuch a greater 
Dumber ean 00 supported on the ilI.IlII(I IU'ea,-()f which 
,..r 11'0 pnJOf by looking to the inhabitants of any mail 
apot or tQ naturalised lirodu('tion~. Therefore, durin;.: 
the modili<'atioll of the d<"SC('nd,mLf of any OIlC sJ)ccio~. 
&lid tluriDA' the iucCllSaut strug-glo o(nll specicl! tQ ill­
~ in numl)!'"" the iliOn' dil',·fj<ifh·d tht'SC descendant" 
beromc. thl' better will be tiu·ir chll.llc(' of 811C('('oding ill 
the Lattle fO!' life_ Tlllts the small ditTl'rellCCS distin­
pi.bing vark-tiN! o( the tame spt. ... ·ic~, "t~dily teud t, 
iDt-reMe till they rome to equal the greater difference:­
hetWftl1 specie. of the lIfWle gell% ur even o( distinct 
pnelL 

We ha .. c k'o:'n that it is the common, the widdy. 
dima.ed. and I"idl'ly-rnnging specie-<, bdouging to tht 
laq,'t'.I' ~Iltlra within cach dlllls, whidl "ary most; and 
\he.a lend to tl'll1l8tnit to their lDo(\ifil ... 1 oll~Jlring that 
tapuriority wbich DOW makes them dominant iu thc;r 
OWD oountrice. Xalural. sek'lt'liou, as has ju t iJeeIi re­
lUl'keo.l.1eadJI to diTer;,>('n('(lo( charlV'lt·rllnd to mudl 
uliDetioa of the !eM improved 811,1 inti'nllt'diate rt)rm~ 
fIllil.. OIl tbeIe prineiples. the nature o( the I.fliniti<'f, 
... 1M paera1Jy well-defined dhotinetium o( the iunu­
...... orpaic bringa in each f"11UM tllroup:hout th., 
..w. _y be eaplained. It.w a truly "oOllerful foct 
--alae WODder of whieb we are 81,t to oH'rlook from 
'-iliarity-Uaat all l.Dimals 8l1d all plallllJ throughollt. 
.n tilDe and space Mould be related to efl('h other ill 
...., mbordinate to groUI', in the nlll.UlIl"r which we 
...,.,..bere behold-namely, nuieli('" of the Mill(' 
........ dOliely related t<>g'!·tiIl'T, tlPQ('il'8 of til<' 
....... Ie. dOlely and unequally related tog<-ther . 
.,.., eeetioIIe and sub-geneNL, II'{'('iL'll of distinct. 
..... ach Ie. doedy related, .",1 g..·uera related 

u 
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in different degrees, forming sub-families, fumilie~, 

orders, sul.H:!!/lliSes,audclusses. The s(werll! subordinute 
groups in any class Canl)ot be ranked in a single file, 
but seem rather to bo clustered round points, and tl}(:se 
round other points, and so on in almost \'ndlcss cycles. 
On tho view that ellch species lIas been independently 
created, I can seo 110 explanation of this great fact ill 

tho classification of all organic beings; but, to tho best 
of my judgment, it is CXI)lllined through inheritance 
and the complex action of natural selection, entailing 
extinction and di"ergcnce of dlamcter, as we llave 
seen illustrated in the diagram. 

The affinities of aU tlle beings of tllO same dMS have 
sometimes boon represented by a great tree. 1 believe 
tllia simile largely speaks the truth. The green and 
hudding twigs may rcpreselltexisting species; and those 
produced during' eaell former year may represent the 
long succession of extinct species. At each period of 
growth all the growing twigs 11I1I'e tried to branch out 
on all sides, and to overtol) and kill the surrounding 
twigs and brandIes, ill the some malUler as species and 
groups of species ha\'c tried to O\'ennnster other species 
ill tllO great battle for life. The limbs di\'ided into 
great branches, allli tlleso into Icsscr and ICllSCr brunellE's, 
wcre themselves once, wllon tllO tree was small, budding 
twigs; and this connexion of tho former and present 
buds by ramifying hnmches may well represcnt the 
cla~ification of all extinct and living species in groups 
subordinate to groups. Of the many twigs which flou­
rished when tho tree was n. mere bush, only two or 
three, now grown into great branches, yet survive and 
bear all the other brunches; so with the sl)ecies which 
lil'oo during long-pnst g(,()logieal l)erioos, very fow llOW 

11fI1"e !il'jng and modified desceudants. I'rom the first 
growth of tho tree, many a limb and branch has decayed 
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an,l (!mrrro off; and thego lost hranchC'1I of l'arious 
liZ(. .. may n-prcHCllt those wholo om!'!"" families, and 
g"11I'm "lliru II/we now no liring rcpl'('8(>ntatives, and 
whirl! nfe known to us only from having been found in 
a ru,,~il ~tatc. As wo here and there 8C6 n thin 81m3-
g-ling hmn('h ~I)ringing from R fork low d01l'1l ill 0. lreC', 
nn,1 "hi,-II bv SOllie challt'C h!UI been f(WOnTed Rnd j", 

81il1 alin' on" iu summit, 80 we O('('nsiounlly sec nn 
animalliKP the Omith(lrh~"'I('hU9 or L<'pidOlliren, which 
in ,.,me IIlIlIIII d"gr<'e connecu by its allinitiee two largo 
I,ran('hes or lif." and 1\'1Iich hM aPI)Qn'lltly been 8nH.'(1 
(rum r"tal romfH·tition by haring inhabited a J)rotecte<i 
stati"n. .\~ buds gi,'e rille by growth to (I'('sh buds, IUld 
thMe. if vig'urous, branch out Rnd o\'ertop on all aides 
m.IUIY 8 f,',·bJer braDch, 90 by W'llf'ratioll I believe it 
baa 1101'11 with the great Tree or Lif<', which flns with 
itA II. 401 lUlU orok('n branches tho crust of the earth, 
aD" eUH'rfI tho surface with ita over branching and 
hEoauliful ramifications. 

.2 
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CITAPTEH V. 

Effeets or eJ:l6'na[ condition, - U ... and dilU!, eombiM<l .. ith 
lIat" .... I""lcction; organ. of fli~h~ IU'\ or vitiQII_Acdimllti'l_ 
tiOIl-oPrrt:lationof growth--(;qmr>enll/ltion and ccotlomyor 
growth_Falllt (lO.",lation~- Mu\ti[,lo, mtlimcnta.y, Bnd lowly 
organitet!.tlrueture.,·arlablc-['nru,lcvc!0l'w. inBnun~ual 
manrn:Tlrehill:hly variable: IpeeifiecbarutCTII more unlble 
thngoenenc:K<)()ndary..,xuslcbaruttrl ... ri.&ble-SI'I'<:iaol" 
the arne ~DUI Yary in an analogou& manner-IIe,·e"";onI to 
Ioog-Ju.~cl...I1IICICfI-Snmruary. 

1 HAVE llitherto !lQffictimes spokcn M if the variatiOIl8 
-80 common llnd multiform in organic Ucinga under 
domestication, and in a lesser degr~ in those in a slnte 
of nuture-had been due to chance. This, of course, ill 
a wholly inoorwct expression, but it !lCne8 to acknow_ 
ledge plainly our ignorance of tho cause of each parti­
cular variation. Some allthors belic\·e it to be as mudl 
the fWlCtiOIl of the reproductil·e Splem to produce 
individual dilTerences, or very alight deviations of struc­
ture, as to mllko tho child like itll IJnrt·nls. But tho 
milch greuter mriability, as well CIS tho greater fre­
quency of monstrosities, under domesti('ation or cult i­
vation, than under nature, leach to the belief that 
deviations of ~tructlu-e are in lOme way due to tho 
nature or the conditions of life, to which the parents 
and their more remote IIUcestOrs have been exposed 
during sevc.ra\ genomtiolls. I have ",marked in the 
first chapter-but Il. long catalogue of (nets which cannot 
be here given wouhl 00 neeeS8llry to !l.how the truth of 
the remark-that the reproductive system is eminently 
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fm'iC<'Jltible to chllngC8 in the conditiou" of lifo j 8m\ to 
thiJj ~~'~tt'm being functionally disturbed in tho parents, 
J cllicHyattribute the Hlrying or plastic condition of 
tbe ofTMpring. Tile male nud femnle lIClual eicmcnu 
... ·m to be alJ'ected Ix·fore thnt union tak{'fl 1)la~ which 
iii to fonn a nell' being, 10 the case of ., 8Jlorting " 
pJ.wu, th., bud, which in it~ earliest condition does 1I0t. 

aVl'al\Dtl~' dilJ'~r ~nti8lly from all o"ule, i8 nlone 
a/f\'('te<i. But IIhy, \x><-IlUSC tho r<'productivo ~y8telll is 
di.turbed, this or thnt part should vary moro or ICSIl, wo 
are I,rofoumlly ignomnt. Xc"crtheiCSR, we can hero 
.ud thl'N! dimly I'al(-h a faint ray of ligilt, and we 
may ft'E'1 8\lre dill! th('N! mu~t be some ClllL."6 for each 
dl'\'iati.m or IItru..tUN!, howcH'r slight. 

Huw much dim.'t efT\..'Ct difTl!rellcc of eiimate, food, 
&<' •• produces on ally ~'ing is l'Xtr<'rneiy doubtful. My 
imJIl\-'68iou is. that the efi' •. .'-ct is 8mo.I1 ill the case 
of allimalll, but Iilort' in thut of pilluts. ',"0 may, at 
1.'&lIt, IItlr.·ly concludo that such iuflncn('(" cannot 
haH' I'roduced the many ~trikiug lind complcx co­
..u .... tt...U!S or IItrudUr(> bo.·tll+:·.·n one organic bdng alld 
auutbtor •• hk-h lie ~ cn'ry"ll{'re th",uA:hout uature. 
Some liU]e inOu"nl'e Illll)' be attribuled to c1irnatl', 
food, &eo: thWl, E. F"roc~ "1)('81.8 confhlt·ntly thal shdls 
a& their lIOulltem limit, and \lhell li\ing in slmllol\' 
nlel', T8l)' and OC'C01ll6 more brightly t'()luul'('(l than 
&IK. 01 th<.! .. rut' 1II('('i ... rurther north or from b"l'Cater 
deptLa. (iould Ldi. H'>! tiult bir-d>l of the !IIIUlI' sJ){'Cic~ 

are more ~htJy col"u,,-..-\ under a clear atmo'''phere, 
..... hen living on islalld~ or Door tho COOI!t.. N> wid. 
~ W ... IIIl11t"D i~ (·\.lIuinI.'N thnt re>;:dtll('(l ncar the 
.. afl'ecllI th .. ir c·olonl'l!. ),[oqnio-Tandon gin·s a list 
01 plan" which \I'hell growing' near the fl('a,~IJ()r6 hwo 
their leaH'" in IIOme r1"gfl'O lIC3hy, tllollgh not elsewhere 
W,. &,·entol other ~Ilch tlll:iCS could 00 given, 
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The foot of varieties of one species, when thoy mngo 
iuto tho zono of Ilabitutioll of otJler specie~, often 
acquiring in R very alight degree some of the clUlf/lCtCrs 
of snch species, accords with our "jcw that species of 
all kinds are only well_marked and pcnnancnt varicties, 
Thus the species of shclli! which are confined to tropical 
find shallow seas are gencrally brighter-coloured than 
those confined to cold and deeper seas, 'fhe birds 
which are confined to contineuts are, accordillg to Mr, 
Gould, brighter-coloured than those of islands, 'rho 
iusect-SJl'C<lics confined to sea-coasts, as e,'ery collector 
knows, are often brassy or lurid, 1'lanU:! which live 
exclu~h'ely on the sea-side aro w~ry apt to llave fleshy 
leaves, lie 11'110 belieY(~s in tho creation of each spe­
cies, "ill hare 10 say tlUl.t this shell, for instance, was 
created with bright eolours fo r a warm sea; but Illat 
this other shell became bright-coloured by v!tria/ion 
wIlen it ranged into wanner or shallower waten), 

WllOn a variation is of the slightest use to 0. being, 
we cannot tel! IIOw mnch of it to attribnte to the aceu­
mulati'-e action of natural selection, and how mncll to 
tho conditions of life, Thus, it is wcll known to fur· 
rien! that animals of the same Sl~ics havo thicker and 
bettcr fur tho more scI'cre tho climate is under wllich 
thoy Ilavo li,'cd; bnt wllo cnn tell how much of this 
differcnce may be due to tIle warmest·cllld indil'iduali! 
having been favoured and preserved during mallY 
gencrations, and how much to the direct IIction of 
the sc,'ere climate? for it would appear that el imate 
has some direct IIction 011 the hair of our domestIc 
quadrupc{ls. 

Instances could be gi,'cn of the 8.'1IM ,'o.ricty being 
produced under conditions of life liS different as clln 
wcll be conceivcd; and, Oil the other iumd, of difrcrmt 
nl.rieties being produced from tIle 8I\lllO spceie>! under 
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Al'paft·ntly tlle snme conditions. SUell facts sho"" how 
ill,lift:ctly the cou<litioll~ of lifo act. Again, innumerable 
ill.:!tllllt .. '>I nrc known 10 Cl"ery nntumlbt of species keep­
ing: trill', or not mrying at ail, although living under tho 
mu,.t oppositt! climates. Such c(m~itlcflltion9 as thcso 
indill(' 1110 10 lay \'ery little wci~ht on tho direct netioll 
(If Ih.· comlitiOIll! of life. IndirC<'tly, It'! nlrcndy rc­
marl ... J, tlwy sel'UI to pin)' nl\ imporumt pnrt in nlfeding 
t11<' "'I,wlilldiw syslcm,and in tim" indm·ing \'nriability; 
an.lllatumlllt'il'('lioll will t11t~1l a(:culIluhltc nil profitablo 
\'Iuutiun.8. hOllc\'cr !:'Iight, until they lx'COmc plainly 
dC\'d0I",'<1 and appreeiAlM !"y IU. 

F1fat, of C«alld DuUlt.-'From tho fneta nlludcd to 
in dill finot dlnl,kr, I think thl're ('1111 00 little doubt 
tw.t lUll' in our dowc~tic aniwals strengthens and ell­
I..t.rg .... (· ... r1aill part.'>, and diliUse dimini~hes thelll; and 
thai ~u"h mooilientiolls nre inlleritcd. t:ndcr frec 
WlllITl', w(' CflJl 1\II\'o no alnndnl'd of eompnrisoll, by 
"hich to judgt:! of Ihe e/Tecu of long-eontinut'll use or 
dit<tUI" I',r ""tl know not the p/ln.'nt-forms; !"ut many 
UlimaJ." haft' Slfll('lurcs wllich ("till 00 {'l:plnilll'll by the 
efl'O;!ct.lufdisuee .• \~l'ror(">$lrOWtD IUI,~ !"tlllnrked, there 
iI DO gre&1t'r &nomaly ill IwtUftl Ihan a hin! that callnot 
fty; y~t thero 1If\! ~n'nt.i in thi.! sllite. 'Ille i(~ger_ 
be.ded dudt uf &>11th .\meri('n C'IlIl oniy flnp along the 
8t1lf'.tce (.f 11,.,\ wakr, aud has il8 wiu~'l4 ill nearly the 
.me COllliitiuTI a..~ the doml'~tie .\ylt'~bury duck. As the 
larglr gft,ulltI.fl,tlding bird.i ij(·It!oUl tuk() flight ('x('cpt 10 
t'IIl"lIlle tiulI""'r, 1 belitye thnt thu m'Miy lI'illgll'lill oondi­
tiun of II<. H'rnl hin),." which llulI' illhn1.Jit or luH'O lMel" 
inhal.iu,.j 1ieV()1lI.1 oceanic islalld~, tcnnnh .. 1 by no btla,.;t 
oIl'ft~·, IIIUI Lo..'I.'1I eaui<t.od by dj,.;u~'. Thu OI<tri("h illdet.'I1 
inhUoil. COlltill' nUl and is l'l:IK)rM'd II) dnll~('r fft)m whith 
it caWlut l'8Cll.I" by Hight, I.lUt by kickiug it cun defend 
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Hadf from enemics, lUI we-II 88 am' of Ille smaller 
quadrupeds. We lIIay belieye thllt t h~ progcnitor of tllo 
ostrich genus lind lmviU! like tl lo~e of a lmstard, aud 
that as natn!'!li sei<lCtion incren.<ed ill 8t1("'CC88h'e genf.'re­
tiolls the ~ize and wcight of its body. its lcgs were Il~cd 
more, aud its wings ley, until they lx.>eume inf.'apnLle 
of flight. 

Kirby has remArked (aod I have observed tile same 
fad) that 11.0 anterior larsi, or fect, of many mole dUllg­
foeding beetles are \'cry ofwn broken ofT j ],e elu.uuinW 
8C\'ente(!n !!-pecimcllS in his OWIl collection. and not one 
lIad e\'CIl 11 relic left. Ill. the Ollilf'8 apcllcs the tarsi 
nrc 110 habitually 100, that the ilL'«'Ct hlUl bt'cn dC:'eribed 
as not ha\ril1g them. I n IIOUle other gcuem they are pre­
i;t'ut, but ill a nldirnentary condition. I n the _\ tC1l(·hUiI 
or sacred beetle of thc Egyptiullll, thcy are totally ddi­
eient. The e"idellce that accidentninllitilations can 00 
inherited is at present Yery scanty j but the relllnrkuble 
case observed by DrowlI-SCquard of epileJlsy prodllrcd 
by injuring tho 8pinal chord of guinen.pigs, beiug 
inherited, should make U8 calltious. So that it "it! 
l>erhaps be 8Rft:~t to look ut the entire absence of the 
autcrior tatiii in AtclIclms,and thrir rU11imcnWrVCOlJ(li · 
tion in sollie otber genera, lUI duo to th(\ long-co~tilllleJ 
df ... 'Clil of di~u,;(l in their progenitors j for as the tarsi 
are almOllt alwnya IQf;t ill lUany duug.feeding beetles, 
they must be 1000t early in life, und thf.'rcfore cannot be 
of much importfll\('o or be mueh ull~l by these insects. 

In !lOme CIlSCll wo might easily llUl down to disuse 
modificatiolls of strueture wilil·h t1re wholly, or mainly, 
due to naturel eeil'Ctioll. )[r. Wolln81on hilS discO\'ercd 
the remarkllble fact that 200 beet!es out of tile WO 
species inhabiting Uadcim are 110 fur deficient ill wing'll 
thnt they cannot fly; and tilnt of the twenty-niue 
endemic genera, no less Ulan twenty-threc gcncm haHI 

ofCher:l .. J:...fwn.J:ri _ ___ _ 
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all til('irspeeiC8 ill this condition! Several facts, namely, 
tb"t le3!iL'>I in lUaDy partil of the ..... orld are frequently 
1.101111 to t«'a and lK.'rish; that the beetles ill :Madeira, 
4.1 ulr.icrHod by Mr. "'0111181011, lie much conCC>lled, 
until tho wind Inlls and the Slln shincs; tlUl.t the pro­
,I"rtioll of wingless bectlcs is lnrger Oil the exposed 
Jk""rlas than in Madeira iWclfi and cspceially the 
(·I.tmon:liuary fact, so strongly in~istcd on uy .Mr. "·01-
i.&tuII, of tlie ailllObt entire absence of e('rtain large 
groul's of lx~t1~ ~lsewhere (,X('(·,..ilely 1I11mcrou.!l, and 
which WOul's haw habits of life almost 1lC('{'~"itating 
fn'<Ju .. nt flit(bt i-these sc'l'"cral eon,sideration8 hu,'c made 
me lodi""e d,at the ..... iuR'k'8S condition of 80 1Ill1l1y 

M .. Jeira bt.-.:·tll'1 is maiuly duc to the actiOIl of natural 
1it'1 ... ·tioll, but combined llrooobly with diauf«'. ror 
during mun)' 8ul'Ce~";'·e generations eacll indi,·idlllU 
bl .. ,tle which flew Icn,,;t, either from ita ..... illgil II/wing 
Lo..t'll (!,'cr llO little less lK.'rfl1!tly de"doped or frolll 
indiJII'IIt habit, will bale had the Le~t chance of sur­
vhing from 1I0t beillg 1.110\\11 out to 5C'll.j 811d, on tho 
(Otlwr han,I.llu"'" beelleR ",hidl llu».1 readily took to 
fli~ht lI'''lli,1 0(kll<'8t lll."·c be"11 ulo\\lI to Sea aud tllU" 
havt' t...-,:,u dc~lro\·ed. 

The iJllOe("Iil i[1 lIItd"ira "hidl are not ground-ferol'1'S, 
ancl .bkh. aIIlh .. flower-li.>t.odillp: col''OI,kra and )('pidop­
tor&, WUllt habitually lL,-«' tllt'ir wingo; to g.liu their ~ul.J,.j"t­
~. haw. l1.li )Ir. Wollaston &U~jltl('t.I, thdr \\llIb'S Ilot 
at all "~lur... .. 1. but eVtoll enlarged. TIli~ is quite com· 
l"'tilJlt, " ith tll(' a('liol1 of l1aluml ~('h>('tiol1. For when 
... uew ill",>('t fj",t "rri,'cd on tho hllaud, tim t(,lIdClIC} 
of nutura! N,'k'("tioll to eillarge or to n.'(\u('e the \\illg~, 
."\lM 11.·j ... ud on wll{:ther II. gr<'!ltcr 11111ull"r of indi,i­
duallllltre ~n'(] bysucce,.,.full), Lattlillf::'lIitlL the "iuds. 
or loy j.,.j,-injl; up th(' attelllpt alul rnrdy or ne,'er flying . 
• \s with marin"fl!; shijJwn:ckcd llear a CUtl.'>t, it would 

li 3 
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luwe been better for tho good swimmers if they had 
been able to swim still further, where!l8 it would ha'-o 
been better for t}IO bad swimmers if they had not been 
able to swim at all amI bad stuck to the wreck. 

The eyes of moles and of some burrowing rodents are 
rudimentary in size, and in some e8.S{'8 are quite ('()"ered 
UI) by skin and fur. This state of tho eyes is probably 
due to 6'1'1ldual reduction from disusc, but aided perhaps 
by !\atum\ selection. In South America, a burrowillg 
rodent, the tueo-tueo, or Ctenomys, iii e\'en more subter­
ranean ill ita babita tlum the mole; alld I was assured 
by a Spaniard, WllO had oHen caught them, that they 
were frequcntly blind; one wl!ieh I kept ali"o was cer­
tainly in this <."olldition, the causc, as 'lllpearcd on dis­
section, ilaving boon inflammation of the nictitating 
membrane. As frequcnt inflammation of tho eyes must 
be injurious to auy animal, and as eyes IU"O certainly 
not ill(lispensuble to animals with subterranean habita, 
a reduction in their size with the adl'el3ioll of the eye­
lids and growth of fur over them, might ill such case be 
an advantage; and if so, natural sclection would con­
sUl.lltly aid tho effects of disuse. 

It is well knowll tbat scveral animals, belonging to the 
most different cllUllell, which inhabit the caves of Cami­
ola I.nd of Kentucky, are bluld. III soille of the crabB the 
foot-stnlk for the eye remains, tllough tho eye is gollO ; 
the stilnd for the telescope is there, tllOugll the telescope 
with its glasses has bocll lost. AB it iii dimeult to ima­
gine that eyes, though llSCles-'I, could be ill any wlly 
illjurious to anilllal~ li,-ing in darkuess, T attriLute their 
lOllS wholly to dislisc. In one of tho blind allimn.is, 
namely, the cave-rat (Neotoma), two of which were CllP­
tIIred by Professor Silliman at 1l00VO half a miledi.,tlmce 
from the mouth of the c,n"e, and therefore not in tliO 
profoundest depths, tlle eyes were lustrous and of large 
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siZ('; Lui tlu'!<e animaJ~, as J lUll informed by Professor 
I';illimlU, hll\'illg been e.lpo&ed for about 1\ month to a 
gnuluat,'(i light, acquin:.>d a dim l"lCrception of objects 
wlll'n brought. towards their eyes, and blinked. 

It i~ dinicult to huagino conditions of life more simi­
lar than dt.'(,p limestone caverns under a uC'urly similnr 
dimak i 80 that on the common \'i('\\' of the blind Ani­
mals IUlI,jug Vetil separately Cl'{'lIted for tIle American 
alltl }~lIroP('IUl CUH'ru;" I'ery clO8O similarity ill their 
o'1-,"lI.ni:lll.tinli aUtI affinitit'i! might luwe bwu expected, 
Thill iii cx-rtninly unt the CMe ifwo look at the two whole 
fannM; anJ "'jlh respect to tile ill*!(!ts alone, SchiOdte 
lw Tl'markt·,J, ., We are Ill'('()rdingly pI'Cl'Cntro from 
ronllitlerillg th ... enlire l)henolll(,lIo11 in auy other light 
Umll IIQlliI'lhilig purely 10000I. and the ~imil!lritr wllich is 
cxhil"itL-d in a few forms between the )Iammoth CM'e 

(in Kcntucky) and the caves in VMnjoln, otherwise 
than IlS II H'ry plllin exprc8~iou of that nUlilogy which 
"ubMi~'" W'IIPMllly between the fauna of Europe (lild of 
Sonh Amt'riea.." On my \'icw we must 8uppolle that 
AlD' rioon animal.., having in tnOl;tCB8('8 ordinary po ..... e rs 
of vi>liun, ~lowly migrnu-'(I by lIu('('('",~h,t, gtmcraliollf! from 
the out~'r wurlJ intI) the deqICr and dt'('JICr recesses of 
the K~tu,'ky can!;!, as did EUl'f'll)('nll animal~ into the 
caV611 or Eunlpe. We haw iI<.me e\'itienN' of tW8 gra­
dation uf hal-it; for, 118 i-'chi,;.!tf· n'mnrk,t," We BCCOf' 
dingly l"oK upon the ijUbtcrrall('IUl G\lmns fill sll1811 
lIUuili,'tltioIiH whith bate 1X'lh:tratt·d into the earth 
from thll w~phically limited fiulIlu"I (If the adja(,ent 
tract,., aUlI whil'li, us they extt'miL-+:1 themselves into 
tLa.rkn.'SII, lUlvc b""]1 accouuu .. diltt.-d to ~um,mlJ(ling eir­
CUlD_lllw·(·J!. Animal~ not fur rt'uwte from ordinary 
furm8, 1'1'f'1'11rt' tli,· tran~itjoll from li~ht to durknt'SS. 
Ntd follow th'llle that are (>Q1I~trlwlt.1 fi.r twilight; 
aud, lut of all, thQtie d ... :lincd fof tutal darkness, and 
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whose fonnatioll is quite peculiar." 'llu:,sc ~marks of 
FkhiOdte's of course apply IlOt to the 8I1m(', hut to dis­
tinct species. By tho time that an nllimal had rendwd, 
ufter lIumoorl('!<I! gell('rations, the deepe8t rf!<:(>sses, dis­
l11!e will on this view ha\'e more or lCSll l)('rf('(:l.ly 
obliteratrd its eyes, and natural sel{'('tion will eften 
Illwe effected othcr chunge:<, I!lIch I\.S nn incr('8&e in 
tho lellgth of the nllt('nnre or pal pi, as 0. <.-ompemation 
for blindllCSfl, Notwithstanding s1Ich modiflcationB, 
we might eXIX'Ct 8till to I!ee in the ('avo-nnimals of 
Americn, nffinitics to lilcotlu)r inlULl"itllnls of thnt con· 
tinent, and in tilOllO of Europe, to tho inhabitants of 
tIle European COl1linenl, And this ia Ihe case with 
lOme ef tho Americall cave-animnls, ns I hellr from 
Professor Dana j and some of til ... ]~lIrol)(,1l1l carc­
ill<ICCU arc very dOllCly allied to those of tile surround· 
in~ country, Jt would be lII()ijt dimeult 10 gi,'c tiny 
rationlll cxplanation of the nfliuiti('8 of thE' hlind CUWl­

aniumls to the otil(:r inhabitanL! of tiJ(' two eontill('nt/J 
on the ordillllry l'il'W of tJleir ind"pl'lld('nt en>ation. 
'l'hat 1!C\'eral of the iuhabitants of the CIlI'es of the 
Old and New Worlds should be ('\08('ly rl'inted, we 
might expect from the wcll-kno'm relatioll~llip of m08t 
of their other produrtions. As a hlind s-pecies of 
Bathyscia is fo\U)(! in abulldllnce on dlndy rocks out of 
the etwes, tho IOS8 of vision in tho C(L\'e-~p<''f'ies has 
probably IlI\d llO rdlllion to its dark hnuitation; and it 
i'l \'ery natural that nn iUSCi.'t alrcady dE'prin'd of 
\ i,ion should rcadily become allllll\l'(\ to dark cavcrns. 
Another ulilld genl1",(Allophthalmll~) offers Ilus; r('mark· 
.. l)le pecnliarity: tllll s("I'eral di.;tinet specil'", 118 1Lr, 
~Inrrn.y has remarked, inhabit sel'eral digtinct European 
('I\I'et! and likewi!IQ tho.;e of]{entneky, I\l\d tlle g-CIHU:I is 
f<llilld nowhero except in caves; tillt it is po""if.,lc t1mt 
tho Ilrogenitor or progenitors of thC~l' sel'eral species 
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mflY formerly hn,'c rangt:od widely o,'er both continenl8, 
flnd 11I\\"0 ~ince (liko the elephant on both continents) 
i.ot-comc extiuct. ('Xccllting' in their »rctlent sednded 
habitntions. Far from feelillg surprise {hnt somo of 
the (,Iwc-tlnimals ~hould La w'ry auomalou~, as Agaa.iz 
liM l(·markcd in regurd 10 the Llind fish. the Amblyopsis, 
lind a8 is ,I,e CIISC with tho blind l'l'otens with reference 
to til(' rClltilNl of Europe, 111m oillysurpriscd that more 
'Ht·('k~ of all(,ii'llt life have not Ix>cll pN'SCrnl(], owing 
to tho Ie severe ooml)('titioll to which the illhabit­
a~l" of th<. ... dark abodCil will ha.I'o be<:n eJOpoilod. 

Att'limatiffltioll.-Ilabit is hereditary with plants, as 
in tli" p~'riud of flowering. in tho nmount of rain requi­
"itf> fur 8.:1-d~ to germinate. in tho time of sleep, &c., 
nnd thi~ leatls me to say a few wordil 011 lICclimatisa­
liull. .\8 it is enremel) common for spccil.'ll of the 
8I,nu' A'l'IlUS to illl,ubit very hot and VNy cold countries, 
nllli M 1 bcli('HI that aU the s]K'Cies of tho same genus 
llnl'l.l d l ....... ·lld ... .a. from a sillgle part'ut, if this view be 
~'''rn'(·t, 1U'('lilllat iSillillll m\l~t be ..... Ildily drected during 
Itl~""'f'Outillu,.a. d,...;('(,ut, It iii notorious d,at cacll 
111(!O'iPt; i~ adal'h-d to the climAte of itll uwn home; 
'l«iN from an AT(·tic or (,,-,II frum A kIPI)('rat(> fl'gion 
l"&U.DOt eodun- a Irupi('U1 dimal,·, or (·UlIlN,,(·ly. So 
again. mapy 811':"III"pt pblll~ ('Anllut endure a damp 
climate. But tlit- d"b~ of udaptation of "I""'i'lI to 
tbe dirna~s Iiml"r whi('h th~',· I ii',· i~ (lft('n ol-ermted. 
We mn~' inft'l' this from Ollr 'fnqu('llt innLility 10 pre­
Iii." wh.·t!u·r or not nn i mportc(1 1'11111t will ('lltlUro our 
diulUt,., Aut! from tho Illllnber of plants and Imilll(lis 
I'nlll~ht frum wanner <'Ounlr i (·.~ \\'I,i~'h here enjoy good 
, .... hh. Wt' h,\\-e refl.;Q1I to lot·lit·v,· that ~pl..'('i(·8 ill a 
.tall- "c IIAtllTO Are d,,,,,.I)' limit,.,<1 in th.· ir ronges by tlll' 
Nw' .... titiuu of ot\wr OTJ:,'Ullic kings quite IU; much i" 
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or more tium, by adllptatiou to particulnr climates. But 
whether or llot the ndnptnt ion be genera.lIy very clO8e, 
III' llflve evidcnce, in the case of some fcw plunts, of their 
loc<>OI11illg, to a certain eltent, naturally habituated to 
difterent temjK'ralllt(',\ or ix'COming R('dimatised: thlls 
the pines and rhododendron!!,. raised from 1M.'t'd collected 
by Dr. Hooker from trees growillg at clifFcrent heigills 
Oll the lliwalayn, \\('TO fOllud in tllis country to ~ 
different collSututiollal powers of re!lilSting cold. )[r. 

Thwaites informs me thllt he htu! observed similar f!\ct~ 
in Ceylon, und IInalogous observations have been mllde 
by Ur. U. C. Watson on }~uropeall ~p('dC8 of plnnts 
brought from the A1.orCii to }~uglal\d. III regard to 
animal!!,. several authentic Cfl8e5 could be gil'en of 
species within hblloric .. 1 times haYing largely extended 
Illcir range from wanner to cooler latitudes, Illid con· 
w·rsel),; but we do IlOt l)Q!;itiycly kllow tlmt these ani­
mll.ls were stridly adllptt·d to tlleir IUIt i,o climate, yet 
in all ordillll.ry CIl5eB wc assume I;uch to be the ca:;e j 

nor do III' kllOw thnt they ha\'o Hlibacqllf'ntiy become 
Mt.'limatised to tli(>ir ncw IlOwCI!, 

.\8 we may infer that our domestic auinmliJ were origin. 
ally chosen by ullt'ivilised mall because they were use­
ful and bred readily under confin('ment, find uOtbccnllSe 
they were sul.lsequcntly found capable of far-cxtended 
trallsportation, the 1'0111111011 and extn\Ordinllry cllpncity 
in our dome~tie animllis of 1I0t only withsLludillg tho 
most dilfer(>nt diUlatCfl, but of being perfectly fertilo 
(a far scverer tC!;t) U1ul('r tll('Ul, Uiay be u.;ed n.s fill 

argnment Ihat a large proportiou of otlicr R.Ilimab now 
in a 8tate of uature could easily be brought to bear 
lIidely diflerent e1imat(>8. 'Yo 1II\l$t not, IIOIIC\'er, pu.-;h 
tho foregoing /lrgliment too fur, on UCCOUIlt. of Ihe pro­
lJUhle origin of !IOmo of 0111' dom('~til' nnimni.s from 
~\'cml wild stocks: tho blood, for itl~tIlUM, of n tropicul 

o fChctdd OerwnOnlO ____ _ 
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aud Arctic wolr or wild dog mAy Il<' rhalMi bo mingled ill 
our d()m('~tic bree<k 'fhe rat and mou.;o ca nnot. bo 
eou!!idert.'<i as clomestie animAls, but. they ha'·c been 
tmuaportl'(l by mau to many IXlrLl of tho world, and 
now hnl-o 0. far wider ronge tlum any other rodent, 
li,-inp: free under the cold climute of }~aroo ill the 
north and of the Falklands in the south, and 011 many 
i~lands in tho torrid Wiles. Hence I am iuclined to 
look at adaptation to any special climate as 11 quality 
rt'llilily gmlh.'<i on an innate wide flexibility of cou.stitu. 
lioll, lI-hkh ill common to most animals. On this Yiew, 
the ralNk'ity of cnduring Ihe most different climlltcs by 
maD wm" .. ,u and by his domt'litic animals, alld sueh fllCts 
IW that furmer species of the elellimnt and rhinQCefOl:l 
lI'l'f(! eapable of enduring a glacial climate, wbereas the 
!il·jng ~peciC8 are 1I0W all tropical or sulrtropical in 
tiu-ir Imbi"'. ougllt not to be looked atu anomalies, but 
nl\~rdy a!j examples of a ,·cry commou tlcllibility of 
I'OIb>titutinn, brought, under pceuliaf cir<'lIlllslauces, into 
play. 

Huw Illueh of tile accl illlatil'Ution of epc-cirll to allY 
pOl'uliar d imutc is dll(> to mere hauit,. and how much to 
tlit' natural scl .. '("tioD of lllTi('tilii hal·ing different iUliale 
('UWlt.itutt.ma. aud how mlll'b to ootll IIll'IUI8 cumbincd, 
_ au ub«-un· qU"'Ojtiun. That llallit \lr cUIICtom has !lOme 
infhwbl'e I W\lI;t klie\·e, l)\ltll rrolll analq,'Yanu from 
the incc._ut adliee gil'en in ag-rieullum\ work$, cw!n 
iu tilt' &Il(·j.'nt Lllcydopa,<lias or (,hina, to be vcry call' 
tiouIJ in tmlb>l)(j(jillg' IlItillluls from ono di:!trict to an· 
udu.r; f()r it is lIot likdy thllt lIIan siloul\i huve sue­
c('t.J .... 1 ill !I('icding so Illany urt'e\l~ IImi ~ulrbreeds with 
(,OIlMtituti"IUI ~pecially flUe.',1 fur til(:ir 0\\1\ ui_,tridll; ihe 
reIIult 1011 t. I think. be uu.! to ImVit. 011 the other 
1111.11'1, I "tlll !lee 110 rclL'>UII todouLt tlult lIaluroll!Clectioli 
lIilllVlitiullilUy tl'lIU to I'rt'Mrw lhOllC illdividuals which 
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are bom with constitlltion~ best adapted to their nati,'e 
CQuntries, ]n treatlsl's 011 mnny kinds of eultirated 
l,lallts, ceruin ,'arielies are 8tlid 10 wilil.;,tflnd certain 
climatee better than others; this is yery strikingly 
shown in works on fruit treee puLli.sIHxJ in tho Uilited 
F>tfltes, in which certain vllrieties arc llll\"itlllllly recolll­
mendcd for the northern and 01111.'1"8 for tho sollthcnl 
Slatcs; and as lll08t of tlw8e mrieli('ll arc of rCC('n l 
origin, they eallilot owc their roll~tilutional differences 
to Ilabil, The ease of the Jerusalem artichoke. which 
is Ilo'-er propagated by seed, and of which colIS(.-quentiy 
lIew "arietiee ha\'e not been produl't-d, hall en~n heel! 
ad,'anC<'d-for it is noll' liS t.cmler 1\9 e,-er it I\-ag-1lJI 

pr()\-ing that aoclimatisatioll Ctlnllot be effL'eted! The 
CfI.S(', 111>10. of the ).--jdney-betUI has be<-n oftt-n cited for II 
similflr plll])Q~{', and with much greatcr weight; but 
llntilllOlllC one \lill HOW, duriug all('ore of generations, 
his ki(irIC)' ·benIl3 so cnrly tllllt a n·ry large Ilroportion 
IIro d('!itroycu by frost, anu tium rolled H.'<:d from the 
fUll ~lIT\ivors, ,lith care to IITl.:lcut acci(\t'ntnJ CI'08Seo'<, 
alld IIH~1l ngtlin get /lCOO from thet;e IIC(.-dliugs. I,ith the 
KUme Ilrectmtioll8, the experiment ealltlot -be Mid to 
IUn'e Uc<!n ewn tried, Xor let. it be suppoeed that no 
diffcrcu('ci in tIle colllltitution of liI.'t..-dlillg kidn('y-bellos 
over appcar, (or nn accouut has I.J,e{>n published how 
much more hardy some seedlings allpeared to be than 
others. 

On the whole, I think we mny conclude that habit, 
usc. and disuse, hal'e, ill wmc CRISC'!, Illayoo n consider­
able part ill tIle modification of tile ('onslitutioll, lind 
of the strl\('tllreof mriousorgnns; but thattitc eff(l('ts 
of uso nuu disu;;e 1U\\"e often \x>('11 I.ugdy combined 
l'I'ith,and sometimes o\,cnuru;lcreu by tho natural selcc­
tionorinnnte varintiollJl. 
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CorrtiatiQII Of Grotcth.-I mean by this e:a:pres:;ion 
that the 'll'lioleorgnni.;ation i~ 81.) ti('(l together during it!! 
gro ... th nud dcwloprnent, thnt when slight mriAtions in 
IIny ono p:lrtOl'Cllf, and areaeculllul.Ikd through nntural 
lICiL'('lioll, olher parts becumo modifit'(l. This is a vcry 
irnl'Orlllnl subjPct, Illost imperft.'l.:tly understood. Tho 
1lI0"t obvious case is, that lIlodificntiOll8 nccllulillated 
1I<)[ply for the good of the young or Inn'a, will, it lIlay 
Mr,·ly b,· conclud • .o., a/ft.'Ct the ~trut'tUr(l or tbe adult; 
in til(' Mille mauner as any mak'Ourormnlioli Il/f~'(;ting 
tlw t·arl~' (·tnl>r~·o, ,;eriousl~' alT,'('ts th~ whole orgnnisa­
tin" of the ndult. The s.:,n:t1I l I),)rt.! of the oo<.ly whieh 
81\' h"uloiOf,'UW!. and lI-bich, at lUI enrly eml,r)'onie lJeriod, 
AI\' alike, ~t. .. ·tu lillb!e to nlry ill lUI alliL'(1 mnllner; we 
""t,thi>4 in the ri;,;ht and left sid,'s of the body '"nrying 
iulil!' ",une manuer; in the front fltl(lhind le~ aud 
e\·l·U in th" jaws and limbs, ,'arying togNiler, for the 
IUYH'f j~w i.i "dieH'(1 10 be Itomo[ogott~ lIit], tilO limbs. 
'1'ltt .... · Io-tttl.·u<.'ic.., J do not tlonLt, Illll)' be mastered 
mon° (Ir li''''~ <.'oltlpil-tdy by natunll 1;('1~'<!livtt: thIU a 
family of "ta;.."8 on,-e exi~h'(l llith 1111 IIntler only on 
(>nf' !Ji,l'; .no.! if thi.i had bet·1I of auy gn·ntu_(> to the 
hno..-d.. it mifCht Ilrubably haw l.oe(·n n·l,do·rro p"rUlanent 
bT natural ,,'I~ti(lD. 
·lIomvlo,..uUll ,em, as II"" t..:ot'll Tl·mark(.o. by soml' 

.Dlbur'li, h·no.! to rohf'ro; Ihi~ iii uftt-n .,,·0 in mon,troW! 
IdlUlt~ i lind n"thing is mol'\' {'<unmon thall 1111' union of 
h()lno!clfl'lU~ 118rt.1 in norltlal ~lruelnrt..'II, IL~ Ih(' tllliOIl of 
lb., IM·t'll~ (.f tbe corolla into u ttlh.... Hanl purts seem 
tu 8ffo~·t tll(' fontl of adjoining sort part>4; it i~ belic,-ed 
hy lIom~ iltllhol"l! thut the di,.t'~itr ill the ~ltnp,e of the 
f" hi. in Ioirdi (·IIUlII.'iI tbe r,·mnrknbi.· din·O'ity in the 
IIIUlI"-' uf tho ir kidneys. Oth('nI beli,-ve that tIlt' shape 
or lb,· IM·hi>4 ill the human tlwtlier infltt('n,'(~ by pres­
.u"' tlw ~hal'e of the head (,f the child. 1n snakes, 
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ruxording to Rehl~l, tll6 sbnpe of tiJ(l body 8nd the 
IlUlnner of swallowing (lctemlille the il(lljition of severnl 
oflhe most imporinnt viscera. 

'J'he nature of the boud of C(lrr('lation is "cry fre­
qu('nliy quite OOSCUTl'. M. Is. Geoll'ro~' St. Hilaire has 
fun:iuly r('lllark ... ,<I, that c('nain maiC(lliformatinn!l very 
fr('lluently. alld that olil('llj rarely {'(l('xi!;t, without our 
I".'ing oule to M.~igu any n,ason. \\"llIIt COil be> more 
singulllr Ilion 111(' r('\otiOIl betW4)('U blue eyes amI dellf· 
Ilt'.'</! in cats. ami the· tortoise-ahell colO\lr willI the female 
IICX; the feathered fL'Ct and skin between tho onter toes 
in pigeons, and the pl'€scnce of more or l0!S down on tllO 
young birds wilen fln.t hatched, with the future colour of 
their plumage; or, abrnin, the relation 1)('lw4)('n tile hair 
amlleeth in Ihe lIokNl Turki"h dog, thongh here pro­
bahly homology ("O1ll~ into Ilia)'? With n ... peet to this 
latter case of corn·llllion, 1 think it con hardly be aL'ci­
dentlll, that if \\"(' pick out the two ord('1'S of mlUllUlllliu. 
which are most abnormal in their derllllli ("Overing, viz. 
Celll('l'l' (whaleA) ami ,Edentilfa (armadiUOC-'A, scaly ant­
('8ten<, &c.), that tll<'l'lC nrc likewise the mem abnonnal 
in their teeth. 

J know of no CIlIle better adapted to 8how the im­

portau<!e of the lilli'S of correlation in modifyiug im­
port!lllt simctures, inll('velldclltlyof utility IlIld, there­
fore, of nRtural8('lo('!ioll, than that of the dill'erence 
between tIle out{,T and inner flowers in BOlllO Compo­
sit01IS and GllIbclliferolls plante. Everr Olle knows tho 
rliff~rcllce in the roy aud central 1I0rctl of, for illlitan('(-', 
til!' daisy, and this differ('Il('O is often 1U'COIlll)(lIlied with 
the abortion of )tOrts of tho flower. But, in some Com­
I)(»;it<)us 1)lallUl, the S('C(ls !iL'iO differ ill shape olld sculp­
ture; and even the o,'ary itself, with its RIX"l"'ilQry paris. 
difleN, as has bet!1I d('>!Cribed by ClW<illi. These differ­
('nrC!! haw br(,11 attributed by some autllors to Ilresslue, 

mpl..u.WurL. . C""""-"_Ulo _ ___ _ 
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and th(l shnpe or the scMlI irl the my-florets in 8Clne 
('omp(lII.illU (:ountell!ill(:t.'tl Ihi::r idea; but, ill the ca.se or 
the eorolla or the Ulllbcllirl'm', it is by 110 UICIU1S, as Dr. 
lIook\'r inf0rms me, in sp •. 'Cil'tl "·itlL the den8C8t. heads 
tlmt the inner aud outer f1owcl1l most frequpntly differ. 
Jt mi!-(ht lralo been tlrou~lrt thnt the development of 
tire r(IY-I~t.u19 by drawing 1I0uri~hmCllt from ecrtaiu 
otlll'r fNlrI.! of tILe flower lutr] eau;j('(1 tlwir aoortiell; but 
in !;Orne COUlJ>l>!!itre there is a diffcr.:uco ill the seeds or 
the OILl\'r lind iULleT flon'ts witiuJUt allY diffl'n'II!'e in the 
Ct.IrolllL 1'00000ibly th~ fj.:w'roi diffl'n.·II<X.:i! may be con­
Ded(. ... 1 with !;Owe differenoo in tho flow of llutriment 
towllrdS t]L(' ccntrol aud extcflmi 1101'1(11'11: we know, at 
11,'\lI:it, Ihnt in irregular flowers, IhOl!6 ncare8t to the axill 
arc lIdiL] to be ollcncst subjl ..... t to I)t)]orin, and become 
I'('~Ulllr. 1 may add, as UII inst!tIlCO of this, ami of a 
Itrikill!-( clI!II,lofcorreillliull, thut llla\'o recently obsen'oo 
ill .,Ulile g"M<.lell pelllrgOlriulll1I, thnl the ('.)nlral Jlower of 
the trul:<l> vl't\'u illO'l'S the 1~\khCII of darker colour in tho 
two 1I1'11I'r 11I'lnls; and that "lI('n tlliij \X'('un<, the adhe­
I'('nt 1lI ... i4ry is quite a!x,rtl ... l; \1111'11 tiro l'Qlour ill absent 
from ouly Olll' of the IWI) upper P(:tal . .., tho nectary ~ 
only DlUl'h 1IllOl"tcooo. 

Willi N'IIl'ect to the diffel\'llC(' in tho ('(Irollo. of the 
centnJ aoo t'J:tcrior fluw,·", of .l h"LIlI or IUllLeI, I do 
DOt. r~1 at all sure that C. C. :-:1'rl'n~I.J'1I idea that tho 
ray·OON'loJ If'rve to Dltro."t in ...... ·U<. II htk;(l ag"cJl('Y is 
highly •• :h-nlltagrolls in tho f,·rtilislitiull of pilluts of 
tbt_ two unlcrs, is IKl fur-fo.:kh~·d, n~ it lUll)' lit fm,t 
")'IN.·llr: Dwl if it be ad\'Untugt'oll~, llulllrni sclection 
may hal"!' ('<llin! into play, But in rq~nrd to tho difti!r­
elk... t..,11I ill tbe int"runl nlHi "xlI'rr,a] ~tmrtllre of tho 
-'s, .. hieh Brt' not al\\a)'~ l,'vrrdnl\·,1 with any differ­
.,..,.,. in tho ill)llI'ers, it 1;<' ·rng iUlII():<.~ihll' thnt they can 
be in ally wily ad\·allta;;o.:oua to tim plant: yet ill the 
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Umbdliferre Ihc80 diffen'uccs arc of Bueh apparent im· 
portuncc-tho 1Ie(,dg beillg in SOlDe {1lSCS, 1l(.'(.'Ording to 
'l'ausdl, orthospermon8 in the cxterior flowers and coo­
IOSIK'rmOUS ill thecclItrnlflowcl"$,-tllAt lhe elder De 
Candolle fouudld his main divisions of the order 011 
IltullogOll.o! dillcreuecs, Hence we see that modifiea· 
tions of structure, ,-iewed by systemnti:;ts lUI of high 
mlue, may be II holly due to unknown IUII·8 of correlated 
grolllh, and without 1x>ing, as fltr as we CIUl lICe, of tllC 
@lightestser\'ieetotlloBI~ies, 

We may often fnlsely attribute to correlation of 
growth sirm.:turc8 Ilhich arc common to IIhole groups 
of sJlecies, and wllich in truth ure simply due to in­
hcritlluce j for all allcient progenitor mny bn\'c acquired 
throllgh naturol ... ·le<-tion someone mooilientiun ill strne­
tUT'(', and, after thon",lIIw of generations, some othl!r 
nnd indepcndent n1odifieptioll j aud Ihc~e tllO modifi· 
cations, haying Leen tnillsmitted to a whole group of 
de8<:endanis with diverse ilubits, would naturally be 
thought to be corrcilltcd in some nCCC&illry manner, 
So, lignin, 801110 oorrdutions, occurring througllOut 
whole orders, nre allparently duo to the lIlanner alone 
in which nnturolllCil'Ction can act. For instance, Alph. 
de Candolle hM feumrkLod that winged 1!('C(b. are 
UN'or found ill fruila whicll do not open: 1 shonld ('x-
1)lain the rule by the fnet tlult secdsconld not gradufilly 
OOcolUe winged through natnrailleleclion, exccpt ill fruitil 
whicll openoo j so that the indi\·idual planla producing 
IlC«1s which were n little better fitted to be wflfted further, 
might get au Il<h-antage OJ'er those producing seed leg 
fitted for di~per8lll j aud this IJrOCCBil could not pot;:;.ibly 
go on ill fruit whid. did IiOt open. 

The cider Geoffroy and Goetllc propounded, at nbout 
tllO same period, thcir law ofcoIlll"H:1I811tioll or LnltuH'Q­
ment of growtil j or, IlII Goethe cxprcSBcd it," in order 

e ~. 1M ofCh¥\e:$O'WJll"'* ___ _ 



COIlREL-\TIOS' OF OIlOWTIf. 165 

to BJX'nd on onc Bide, nature is forcoo 10 economise on 
the other side," 1 think this holdlltrue to a c<>riainex­
t{'ut with Ollr domestic productions: if uOllri~hment flows 
to one part or organ in el[ce;;~, it rardy lIolls, at least in 
ex('eAA, to another part; thlls it is diOicult to get a cow 
to f.(ivo lIlu('h milk and to fatten f('adily, '1'he same \'a­
ri.·tiE'S of the caboo~ do not yield abundant und nutri­
tiolll\ foliage and a CQpiOUB ~npply of oil-oonriug seeds, 
WI\{'n tlil' !'('cds in our fruits bccom(' atrophied, the fruit 
it><o'if guins largdy in sizc nnd quality. In our poultry, 
a lll~' tuft of fo:ath{,r8 on thE' head ill breuernlly nccom­
[lI'niE'f1 I>y a diminished romb, and a large beard by 
dimini..he<iwattles- With spc'Ci('8 in a StiltO of nature 
it cnll hanlly be maintained IIiut tho law ill of universal 
"1'1)li{'alion; but many good obiicrYl'r8, llIore especially 
ool4ni.t~, bE>liel'c in il.i! trulh. 1 lI'illuot, howC\'er, here 
give fluy illJ:ltalleC!l, for 1 S('(l hardly nny way of di,;till­
J.,'1li"hinJ.;' between the efTect~, on tho (.one hnlld, of a part 
b.·ing lnrgcly dClelopoo thrOllgh natural selection and 
ahllilwr an!1 adjoining part Ix'ing I'('du(,ffl by this same 
I'"IN'_ or Ity di_U8I', and, on the other hand, the actual 
withd .... III,.1 of nutritllent from on(' pllrt owing to the 
e.J.~ or gT01I1h in anoth"r an,1 adjoining part. 

1,,-,If'('t,aI8<1,that some(.rthe ra",", ofcompcnsatioJ) 
whkb baYe bet>n ad\·ane..d, and likewi.w somo othe'r 
ra.:u. may be mf'rgo-d undl'r a more ~l'u,'rul prinl·ipic, 
umely, that natural [<election is eontinually trying to 
et'OIIomi1le in l'\'Cry part or thc or~ui..ntiEm, If Ilud-er 
changod conditions of lif(' a strm'tllro Ix·furo ug,·ful 00-
IlOWN Ill8tI lII ... fll l, any diminution, ho\\('vl'r slight, in itR 
de1'Piopml'nt. will be seized on by nlltul'lil sdcction, for 
it wm profit th(! individual DOt 10 11II.\,0 its nutriment 
WUIed in building up an 1111(:1,,,,,,, ~trll('tltre, I can tlms 
<mIy unlieflltan,i a faM. .... ith whieh I 11'1\8 much struck 
when uamining cirripedes. and of which many other 
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instullcescould be gircn: namely, that wllCn U cirripedc 
is parasitic witllin unother and is tllUs protected, it loses 
moro or less completely its own shell or carapace. 'l'hi~ 

is tl10 euse with tIle male Ibla, and in 0. trnly extmordi­
nury !nanner with the Protoolepas: for tIle carapace in 
all othcr cirripedes consists of thethrC() hig-Illy-important 
anterior segments of the head enormously doveloped, 
und funlished with great nerves and muscles; but in 
tl~e parasitic uud protected Protooiepas, the whole unte­
rior part of the head is reduge(1 to the mcrest rudiment 
attached to the bases of the prehensile antenna;. Now 
tho suving of a large and complex structure, when rcn· 
dered supedlnous by Ill(' parasitic habits of tho Proteo­
lellfts, though elTected by slow steps, would be f1. decided 
admuulge to caeh sncC()Sl;ive individual of the species; 
for in the stnlggle for life to which en:ry animal ill ex­
posed, cu('h individual ProtooiCIJa8 would huve a better 
chanco of supporting itself, by less uutlimcnt being 
wasted in developing a structure now becomo useless. 

'rim!!, as I belieye, natuTlll selection will always suc­
ceed in the long run il\ reducing and &lying every part 
of the organisation, as soon fill it is rendercd superHuous, 
without by any means cflusing some other part to be 
largely dc,·eloped in a corresponding degree. And, con­
versely, that natural selection IMy perfectly wcll suc­
ceed in largely de,·cloping any organ, without requiring 
as a necessary compelllllltion the reduction of some ad· 
joining part. 

It seems to be a rule, as remarked by Is. GoolTroy 
St. Hilaire, both in varieties and in s:pocies, that when 
uny part or organ is repeated many times in the struc­
ture of the same indiyidual (as the ycrtcbrro in snakes, 
und the stamellll in polyandrous flowers) the number i~ 
variable; wllereas the number or the same part or organ, 
when it occurs ill lesser numbers, is con.stant. 'rhe same 
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IIl1thor amlllOme Jx,tnni.~to! Iltwc (urther t('m(lrked tilat 
muhip],' part~ are al;.o n'ry liJlble to mriatiOIl in strue­
tlln'. inn_mu('h lIS tilL,; "'n'gdllti~'e I'('I)(>tition," to USC 
1'1'(,(. Ow{'u's I.'Xpr('~~iOIl, seem~ to 00 a .. ign of low or­
gnni><;ni<)n, the fOr('going wmark !l('('1ll~ conllC('tN with 
th" h'ry W'n/'ml opillion of nll.tllmli~t~, tlmt lK'ings low 
in th{' I<{'nlp of llntllreare mol'(' vnrinLI{' than lhOlKl wliie-h 
art,lli;.,:iJ{'r. I pf('slImethnt lown( .. ~ ill tilill ('use 111('fiIl8 
tlull the """{'ral pnrts of the- orgnni<ntion ha\'c bN-n but 
littl,· "11I'I'illli"l'{1 for pnrticular fllncti<JIl~; amlll.'J long a8 
th" Mill,) part ha~ to J"N:'rfonn di\'en<ifi/'(\ work, we call 
ll{'rlull"'I ",",,' why it ~hould f('lIlain \'nrinhle, that ill. why 
nlllumi ",·I,~·tinll ~liOuld hn\'(' p""""'fV('{1 or wjectoo each 
liuI,' d,·\"iati"n of form I~ csf('fnlly thRn when the part 
11411 10 I't'rn' for ont' ~JK'l'inlllllrpr"""·Aloll{,. [u tll(' Mme 
wuy lIull a kuife which hilS to ('lit 1111 IIOrtll of things 
m4y III' of almOt<t any "hap!'; IIhil~t A 1001 for some 
parti{'ularoLj.'l't had hettf'T be of IIOm(1 pnrticnillr ~hape. 
Satu"'IIOO·I .... ·tion, it "hould n(''I'W be forgoU('n, call net 
00 .... h part of each being, solely through lind for its 
adYaoia,:.'. 

RadilDl'Dtary part.ll., it h8.'l bwn IItatro hy !lOme 
aatbon, J&Dd I .... Ik-v(' lrith tnlth, al'(' opt to be hi~hly 
ftriabk.I. We ball hay!' to I"(\('1Ir to th ... g-('n('ral subj.:o.:'t 
ofradimt-Dtary and .lx:.rtlod orj::80A; anell ,,·ill hf'l"(' ouly 
..w. that tbMr TRriaJ,ilily __ m~ to toe owing to th('ir 
........ 1IJld th ... nof",,· to natural ",·I('('tioll having 
110 plWf'l' to ('h .... k d(·viations in tl"'ir IItnl{'t\ll"('. Thus 
nadilOOhtary Jl81U Ilt(' Idt to tli(' rrf'(! piny of tho 
ftriouJIlaWli of p-rowth, to tho d1i.'Chl of long-oontilluoo 
cU..e.. J&Dd w the tendency to 1"(·W'r~ion. 

A ptrrl ,JrtW,~1 in any 'J'l'CV4 in an utraordinar!l 
..". ", _III". i" Nmpnri.,n .. itA tile '>TlIlt part in 
.m.I ~, tm.h to ~ highly «.Iri"I,k.-&'·c",1 yoors 
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ago 1 was Illuch struck \Iith a remark, nearly to the 
abo,'c ('fl ..... '(·t, puLli.,;hed by Mr. Wa~rhouse. I infer 
also from an observation made bv l'rofessor Owen, Idth 
respect to the lengtll of the ann~ of the oUTuug-outnng, 
that \)0 hIlS come to a !loorly ~imi!ar eondusioll. J t is 
hopeless toattcmpt to rollyillOO filly Que of the truth of 
this proposition without gid.ug the long array of fucts 
which I have eollected, aud wuich CIInllot pos.-ibly be 
here introduced. T cun ouly state mycollvictioll that it is 
a rule of high generality. I am aware of Bel'era] CIU1SC8 

of error, but 1 hOl>El that T have made dno 1l110WIIUCC for 
them. It ~hould be IlIHlerstood tlJil.t the mle by 110 
111('(1.118 applies to any part, ],owc,'cr ullllslmlly dcvclop('d, 
unleJSS it 00 \\IlUSlUllly den~loped in comparison with 
tho SlIme pnrt ill closely aLlkd species. Thus, the but's 
wiug is a lIlost abnormal ~tr11dnrc in tile clll&':! mam­
malin; 1Intthe nLle would not hero apply,bccullsc there 
is a whole group of bats iJaving wings; it would apply 
only if soille 01)(' species of bat had its wings developed 
ill SOUle rcmarkuble Illanuer in comparison with the 
other ~pccies of the same genus. The rule applies very 
strongly in the case of secondary sex\lal ('harndeN, when 
displnyed in any unusual manner. 'L'he tenn, secondary 
sexual cuaracteN, used by Hunter, applies to characters 
which arc attached to one sex, hut arc uot directly 
t'Quncctoo with the act of reproduction. The rule ap­
plies to males and females j hut as females mOTC rarely 
offer remarknhle secondary sexual characters, it applies 
moro rarf'ly to tllelll. The nile being so plainly uppli­
cahle in the CllSQ of secoudary 8('xllal characters, may be 
due to the grout mriahility of these characters, whether 
or not di~plaJ'ed in any UllllSlllll II\flllller-of which fact 
1 think there can be little doubt. But that our rule is 
not confiuoo to secondary sexual c1Hlmcters is clearly 
shown in the case of hennuphrodite cirripedes j and 
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I may hcro ruM, that I particularly attended to l\&. 
WatcriIOUllO'S ~mark, whiliJt im'cstignting this Order, 
ami J am fully oonvinced tJmL tJle rule almost inmri, 
ably holds good with cirripedes. I Blmll, ill my future 
work, give a list of the more remarkable cases j I will 
hl're only briefly give Olle, as it il1ustrntos tho rulo in 
it.i largcBt application. Tho opercular "alvos of sessilo 
cirtipl.'.uCB (rock barnacles) arc. in overy sense of tho 
word, \'Cry importallt structurel'l, and they differ ex­
tr<'lIlely little e,'en in diift!rcnt gcnE;rn j but in the 
S('\'t·ml spt'Cics of ono genus, Pyrgolllll., these \'Rh'eg 
pn .... 'nt a marvellous amOUllt of dh'ersificntiou; tho 
homologous ,'al\"(~ in tho different 'l)(!Cies beiug !lOme-­
tim(':'! wholly unlike in shape j and tho nmouut or ,'a,ia­
lion ill tho illdiyiduals of BCyernl of tho species is 
tl() ~at, that it is no exaggcrotion to Btate that tho 
ytlri('ti'1I difter more from each other ill tllO characters 
of th('HO important mlvCiI thllll do other spocics of dis­
tilletgcucrn. 
A~ Lirds within 110 sarno country ,'ary in a remark­

allly ~mall d"b'TCC, I havo particuiarlyattendl'd to them, 
&lid th(\ "de 1JC(·1llS to me C(:rtainiy to hold good in this 
d~ I cannot make out that it applit·s to (llanL", and 
this ,,"uold IIt'rio~ly ha,-e sh.aktn my bcli,·f ill its truth, 
had not the grt.'8t \'ariabi1it~- in plants IUfldf' it parti, 
eularly cliffieult to compare thdr rclati,-o degrees of 
... ariaLility. 

\\,llI'n we &00 any part 01' orgnn dl','elopcd in a 
~markl\blo degree or maUller ill Illly "p(.'ei,'!I, tho fair 
IIn.'l!UlIlptillll is tlmt it is of high importaut'O to that 
sl~ii'~ j 1I(,\,(,rtheI068 tho purt ill this (:1180 is cmincntly 
lia!JIi' t.) \'U.riution, Why should th~ 1111 1iO? 011 the 
view thllt ('fICh species has been indt'l)(:ndelltJy crmtoo, 
with all its f'IIrl.s as wo now lil'e tin-ill,] CUll 600 no 
expluuntion. llut vn the "Jew that groupe of IillCCies 

1 
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11a,·o d~nd('(\. from otller speci<"", and lun'c bwn mo­
dified through nalural seloctiou, I think wo can obtain 
801Jl(l l ight. In our tloml'$t ic anilllalq, if nny Pllrl, or 
the whole animal, be neglected ana uo 8('lcction be nr­
plicd, that pnn (for instnuce, tho comb in the Dorl,.-ing 
fowl) or tho wllOle breed will crose to ha\"<, fL o<'6rly 
lIuifi,nn character. The breed will thNI be lIlid to have 
d<'g('nemtcd.. In rudimentary organs. and in thOile 
which ha\"o been but little special.iscd for any particular 
purpose, and perhapa in polymorpllic groups, we see a 
Iloorly pamllc.l Illltuml CII.8C i for in 811Ch Cfl8C8 natural 
8('lcetion eitllcr hil8 not or cannot come into full plily, 
and Ihu8 tllO orgauization is left in fL fluctuating condi­
tion. But what here more especially conC('rtl8 WI is, 
tbnt in our dom('8tic animals tboee points, which at the 
Pn'8l'llt timo are undergoing mpid chango by continued 
IICI('Ction, II~ also eminently liable to \"ariation, Look 
nt tho breeds of tho pigeon; 800 what a prodigious 
amoullt of dilTe~neo there is in tlle beitk of the differ­
ent tumblers. itl the brok and wattlo of tho difi'er('nt 
carriers, in tho cnrriage and tnil of our fAntails, occ., 
thCll6 being the poilllll now mainly attcnacd 10 by Eng­
liah fanciers. E"en ill tho sul>-brecds. fill in the short­
fnced tumbleM<, it is notoriously difficult to breed them 
nC'ariy to penI.'Ction, nnd frequently iudh-iduala nre born 
which depart wi(iely from tile stamiard. 'l'here may be 
truly said to be n CQn~tnnt stnlggle going on between, 
011 the one lil\nd, the tendeocy to rewrsion to a iCl's 
modified stak, ns wdl as flO innate tcmlency to further 
,.ariability of all kinds, and, 00 the otller Ilnnd, the 
l)Qw('r of steady 81"1('('tion to keep the br('('(l true_ In 
tho long run scl('Ction gains tllf' dny, ami we do not 
el:[lI'Ct to fail 110 fllr ns to breed Q bird ns coorsc as " 
common tumbler frolll a good short-fRCC(i etmin. But 
ne long as selection is rapidly going on, there mny 
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nlwnfll be {'Xpectro to be much ,·ariubility in the struc­
ture llnuprgoillg modification. It fllrthcr UCSCtTe8 
nOliC(> tllllt these variable ehamctel'8, pf'O(luccd by 
man'lI seloction, somctinlC!l OOcotnO attached, from 
cau~,'9 quite ullknown to u~, moro to ono sex than to 
the other, generally to tho malo /!f'X, as with the wnUIll 
of carrhn and tbe enlnrged crop of pout(lr8. 

Now Il't us turn to natul"('. WIl(-1I 1\ part hAll been 
«evdopc..:1 ill un cxtmordill[lry manner ill ally olla 
Ipcd~ compo.red with the other /IJ){ICiC8 of the same 
gt·nUll, we may ooneluu{' that thia pert lilUl undergone 
lUI (·.xtrnorciinary amount of modil1C11tion since the 
)Il'ri<id wheu the species branched ofT from the COnlmOIi 
IlfHlXl·nitor or the genus. This period will eddolll be 
reiliulo in any extreme degree, lUI specics \"(!ry rarely 
t'fll\un' for more than oue geological period. An extra. 
ordinary amouut of modification implit'fl lUI 1l1lllsnnlly 
l ar~'"t· nut! long-continued amount of vllrinloility, which 
IUl~ l'Olitilillully lx.~n l\C('lllllulatcd by natural S('1C'Ction 
ftlr tlU' bcndit of Ihe sj)OCiee. But fl.I tho "ariubility of 
til", ,'xtrauniinariiy dl'vclopcd part or organ has lJct>u so 
W'~I 011<1 i'm~"'C(:mtinlied "ilLin u I)(>riod lIot cxees­
ai',ly nlll"tt·. we Illig:ht, as a gt'DI·ral mil', expect ~till 
10 flncl more l"aria"ilit~· in rueh plU-u. than ill otlli:r llQrU 
of the uJWllli0<8ti .. n which havu "'m.!Iullod fur a wndt 
~ r ,oorl"d IIl.rly conAallt. And this, 1 am con­
Tinct-d, ia the ca....... 1'hat till' IrtnlAAll' lot:twOI,n Ilutllral 
.. Il'ctiun on the oIle hand. and the h'nd{'IICY to l"('ycr­
om And variabijjty on tho other hnnd, will in the 
~IITlill uf time <!<'a8e; and that the mOllt abnormally 
dt'Yt i"I',,>d urp:arut way be made COIlSt.ullt,1 CUll 91'0 110 
reuon ttl d"uLt. Hcnce when an Ofj.,'1lIl, how{'\"cr ab-
1I0rmal it may lit·, Ilas lx~n tran"unittt.\ ill alJl'roxi. 
mately the 118m,! cnnditioll to many m"dil1.'(1 dl'VCClid­
antI., u in the ea.'\(> of the wing of tho oot, it must 

•• 



172 

havo oxisted, according to my theory, (or fin immense 
period ill ncarly the MmO slate; and tll\ls it comes to 
be no more ,'nrinblo limo. nny other stnlcturc. It is 
only in those cases in which the modiliCfltioll has been 
compnrati.ely re«'lIt and edraordinarily ~at that we 
ought to find the gentrative rariabiiity, fill it may be 
called, still lJre!!Cllt in n high degree. l~'or ill this ease 
tho mriability will seldom fL8 yet luwe been fixed by 
tho continued selection of tho indh'iduals ,'arying ill 
tho required manner and degJ"e(), and by the continued 
rejeetioll o( tbOllO tending to revert to a fonner EUld less 
modified condition. 

Tho prUleiple included in tbese remarks mlLy be ex­
teucled. It is notorious that specific characters are more 
"ariable than generic. To explain by a simple example 
whnt is mennt. Jf 8Omo species in n large genllS of 
)lliUlt8 Ilad blue flowers and 80me lind ml, the colollt 
would be ollly a. specific character, find no 0110 would be 
surprised at one o( tho blue species varying into red, or 
cOll\"eraely; but if all tho species bad bluo flowers, tho 
colour I'!'ould become a. generic character, and ita la~ 
tioll would be a more unusual circumstance. I ha,'o 
chOllCn this exam]llo beciluso an explonation is not in 
this cnae applicable, which most naturalists would ad­
mnce, namely, that specific characters oro more ,'arinblo 
than generic, becauso they nrc taken (rom ports o( less 
physiological importanco than those colllluouly used for 
classing genem, I belio,'o this explanation is partly, 
yet only in<lirectiy, true; I shnll, llOwe,'er, llll.,'e to re­
IlInl 10 this subject ill the chapter on ClOJ;l!ification, It 
would be almost slllX'rflllolis to adduce evidencc in SlIp­
port o( the above statcmellt, that specific c1UlNlCters are 
more \"lU"iablo Ulall gelleria; hut 1 110"0 repeatedly 
noticed in works 011 Ilatllrnl history, thnl when (Ill au­
thor has remnrked with aur})rise thot 80me important 
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organ or !lort, which is generally "ery eonBtant through­
out large groupe of Bpecies, 11M dijfmd oousidemLly in 
c1o..cly-o.1licd species, tlmt it lw.s, alao. been IiQriahle in 
tho ilJdividunls of IIOmo of tho spcc.iCll. And this fact 
8110\\'8 that 0. chamcter, which is generally of generic 
mlue, when it sinks ill value and becomes only of spe­
cillc mlue, often becomes "ariable, though its physioJ~ 
gicnl importance may remain tho IJIlme. Something of 
tho 881110 kind apl)lie8 to monsll'08ilios: at. least Is. 
Gcoffroy St. Hilaire SC€llllI to ent('rtain no doubt, that 
tho more an organ normally differs in the differeut 
speeios of tho I18.mo group, tho mOre subject it is to 
indi"idual anomalies. 

On tho ordinary "jew of each specios having been 
independently created, why should thnt plut of the 
structure, which differs from the snlllO part iu other 
indepcndcnUy-eroo.ted species of tho snme genus, be 
more mrioblo thun those JXirU which nro closely alike 
in tho 1iC\'cl1ll species? I do not see thnt nny cxplana­
tion can be given. Bnt on tho view of 8pecies being 
only 8tron~ly marked and fixed YlU'ieties, wo might 
&un:ly cxpect to fiod tllcm still often continuing to \'ary 
in tho.o pam of th('ir !d:ructuro which IltH'o varied 
1I"ilhin a moderately recent period. and which have thllS 
(,,<JIll<' to differ. Or to state the C8l:IO in another man­
her :-tbe points in which all tho 1l]X"<.';CII of a genus 
n.'Ik'rnblo each other, and in whicb thcy differ from the 
~il'8 of IJOmo odlcr genus, are called gencric clial'il()o 
tl'rs i aud these cbaructers in common I attribute to in· 
heritanee from a oommon I)rogenitor, for it can rarely 
11Int' ilapl)(·ned that natural selection will bo.\'o modified 
a.m·ral spccies, fitted to more or lees widcly-difTcTent 
hahi"" in exactly tile same manner: and WI tlleee 110-

call1'ti gt'lI.·rie characters 00"0 been iuherited from a 
MIIute period, eince that period ""hen tile epecice fi.rst. 
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brnnebed off from tllCir common progenitor, and subse­
qllentiy have not vnried or come to differ in Bnydegree, 
or only in a slight degree, i t is not probnble thnt they 
should vary at tho present day. On the otber lmud, the 
points in which species differ from other species of the 
sarno genus, are called specific eharnctcrs; and liS these 
spccific characters ha,"o ,-ariod and como to differ within 
the period of tIle branching off of the species from a 
common progenitor, it is proooble that they should still 
often be in somo degree variabJe,-at least more vari­
able than those part.s of tho orglmi1.ation which han) 
for a very long period remained constant. 

I n connexion with the present subject, I will mako 
only two other rcmllrks. 1 tllink it wilt be admitted, 
withont my entering on details, tllllt secondary sexUllI 
characten Ilre very mrinble; I think it Illse will be 
admitted tlJat spccies of tllO same group differ from 
each OtlWf more widely in their scoondary sexulli cha­
racters, than in otllt:r lmris of their organisation; com­
pare, for inst/l.noo, the amount of difference between the 
maiCil of gallinaceous birds, in which see<lndary sexual 
characters are strongly displayed, with the amount of 
difference between their femnlCII; and the truth of tlils 
proposition will be granted. The cause of the original 
,'ariability of secondary sexual characters is not mani­
fcst; but wo cnn ace why these characters should not 
have been rendered as OOnstlUlt lind uniform as other 
parts of tlle orgauisation; for secondo.ry sexual charnc­
ters have been accumulated by sexual selection, which 
is less rigid ill its action than ordinary selectioll, as it 
docs not entail death, but only gives fewer offspring to 
the lcaa favonred males. "'hlltever the cause lIlay be 
of the variability of secondary sexual chameters, as 
they aro llighly varinble, sexllll.l selection will have had 
a wide scope for action, and may thus readily have sne-

C ,. om ,." Work 
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cee.jed in gi"ing to tho spociOll or the SlIme group a 
greater amount or difference in their sexual characters, 
than in otilcr ports or their structure, 

It is 0. remarkable fact, that the IIOOOndary sexual 
Ilil'ferences between the two 8(lxes of the SlIme species 
arc generally disJllo.yed in the ,'ery &"IlIIe l)8r18 of tbe 
organiMtion ill whieh the different specics of the same 
gellUS differ from each otller. Of this fact J will give 
ill illlll<lmtiOIl two instances, llie first whicli Lappen to 
slalld on my list; and lIS the differencca in these caset! 
are of a nlry unu8Ual nature, the relation enn hardly be 
accidental. The same number of joints ill tho tarsi is a 
character generally oomn\Oll to \'err largo gronpe of 
~11C8, but i.1I the Engidrc, as Westwood hIlS remarked, 
the llUJUUer mriee greatly; and the uumber likewise 
differs in the two sexes of the Mmo spl'Cies: again in 
fo.'-oriai llymenol)tera, tho lllanner of nCllrntion of the 
wings ie a 4llmractcr of the highest importance, becnnso 
oommon to large groups; but in certain genera. the 
llcnrnti(ln differs in the different spccieR, and likewise 
in the two sexes of the &"Ime species. Mr_ Lubbock has 
~ntly remarked, that severnl minute cnlstaceans offer 
e:<cellent illustrations: of this law_ "In Pontella, for 
ill<tancc, tho sexual characters are afforol'<l mainly by 
the nnterior antennoo and by the fifth Jl6ir of legs: the 
.pt.~ifie differences also are principally gi,-en by these 
<.ltg'lllls..:' 'This relation hIlS a clear meaning on my \"iew 
of tlli' subject: I look at all the spedcs of the &"Ime 
g't.'1Il1S lIS having as eerLliniy desccndc<l from the snme 
Jlr(~l-nitor, lUI have tllO two sc. ... es of any oue of the spe­
,-i'1!. (~nl!f'()ucntly II'ba1e\-('r l)llrt of the stnlcture of 
till' common progenitor, or of its carly deacCl)dants, 
lx~-anlC ,-ariabie; YIlri.atiOIlSi of thie part would, it. is 
hi~hly J)f(>ooble, be taken nd\"antnge of by Ilstural and 
.... xllill ... ·lcetioil, in oruer to fit the se,-crnl specieato 
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their se.eral pla('('8 in tIle economy of nature, flnd like­
wise to fit tho two 8(>xes of tho S(lmo species to eo.eh 
other, or to fit tho Illflles and females to different habits 
of life, or the mal(!f! to Btnlggle with other malce for tho 
IXlRSCSSion of tho femfllOil, 

Finally, then, I conclude that the ~I\ter variability 
of !>peCific characters, or those which distinguish species 
from species, than of generic charaders, or those which 
the species II08BC88 in oommon i-that tllO frequent ex­
trelllo variability of any part which is developed in 1\ 

~1>cciOB in an extraordinary manner in colllpArison with 
tho same part in its congeners; and the slight degree 
of nriability ill B pnrt, however extmordinarily it may 
be developed, if it be common to a wholo group of spe­
cies i-that tho great yariability of lK'COudaTY sexual 
chametcn., and tho groat amoWlt of difference in these 
salllO characters between c106ely t\llied species i-that 
secondary I!CXWl! and ordinary specific dililrencce MO 
generally displayed ill the same pnrts of the orgtlnisa­
tion,-are all principlos closely connected together, All 
being maiwy due totbe 8peeie8 of tho BIlme group hav­
ing deecended from a common I)rogenitor, from whom 
they haye inherited llluch in commoll,-to parts which 
ha\'o recently and largely ,-aried being more likely still 
to gQ on ,-arying than parts which Imve long been inhe­
rited Bnd Iiayo not ynried,-to natural aelcction having 
more or less completely, according to tho lnpsc-of time, 
ovennnstered UIO tendency to revenioll llUd to further 
nriability,-to 8Cxual aelection being 1088 rigid than 
ordinary seloction,-and to variationa iu tbo samo parta 
IUl1'ing been ACCumulated by natuml Rnd !lunal selec­
tion, and baying been thua adapted for IOCOndary sexual. 
and for ordinnry speeifie purposes. 

lJi.tinct rptCle, preHnt Ql!alOfjOU' MriatilJlt.; and a 

fC""'"'.u...., _ ___ _ 
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Wlrittll oj OIU .peciu oJten. /lUu11lt. 101M oj the daractu, 
oj an alliM tpeciu, or ret'erU to 101M of the character, of 
an tarlll progenitor_-'Ihcse Prol108ition8 will be most 
readily understood by looking to our domestic rnces. 
'l'11(J mOllt <li.o;tinct breeds of pigeons, in countries most 
widely flllllrt, llrcsent sub-mrieties with rcversro feathers 
ou the head lIud fcathers on tho f(Jet,-ehamcters l10t 

poSS(:&;cd by the aboriginal rock-pigoon i these tllOI1 aro 
anall)',,'Ous '"~Iriations in two or morc distiuct mcee. 'i'he 
froqut:ntpn;.;enoooffourteen or even sixk>en tail-feathers 
io tllCl ]lOuter, may be considered QiJ 0. ,-anation repro­
St-oting tho normal 6tructure of another mce, the fan­
tail. llw __ omo that 110 one will doubt that all ouch 
analogous '"Ariations are doe to tho 8CYCrnl races of the 
I,ig',()ll lJ(L\-ing inherited from a common parc.nt tho 
samo coII~titlltioll and tendency to mrmtion, when 
a('ted on by ~imilflr wlkno .... '1 influences. In tho 'Vege­
table kingdom wc have 0. ClISO of alUliogou8 mriation, iu 
tho enlarged ~t('ms, or root.s as commonly called, of the 
Swedi~h tllrnill and Rilla buga, IllllllliI which 8(weml 
Lotallislil milk QiJ varieties produced by cultiyation from 
a oomUloU pan lit: if this be not 110, the CIUIC will then 
be on" of allalogoUil nu'iation in tim BO-t'alled distinct 
'1Itl("i~; lind to tlle.:;e a thinl may be Added, namely. 
the common turu.ip_ According to the ordinary view 
of f'tk'h ~ic;! lun-jng been indepcndelltly created, we 
lIhuuld ha\"O to attribute this similarity in the cillargcd 
mOl. vf tbt'>lO threo plllntf<,lIot to tho UTa cau~ of 
eummunity of descent, And II consequent tendency to 
vary in a liko manner, but to three separalo yet closely 
rciatt>(} ad" ofereation. 

With I,ib"'-'On~, hOll'eycr. we luwe anotller cuse, Ilamely, 
the OC'('UJiunal appearance ill all the breeds, of elaty­
Llut! Lint" with t\\'o black 001"8 Oil tho wings, a white 
CI'VUil, a lotlr at the eud of tho tail, with thc outer 

.3 
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feuthers ederno.Uyedged near their Lases witll white. 
As 0.11 these marks are chnrocteristic of the parent. rock· 
pigoon, I presume that no one will doubt that this is a 
ease of reversion, and not of a new yet analogous varia­
tion appearing in tbe severnl broods. We may, I think, 
confidently come to this oonelusioll, because, IlS we lun'o 
seen, these oolourcd marks are eminently liable to ap­
pear in the crossed offspring of two distinct and differ­
cntly ooloured breeds; and in tills eaBO there is nothing 
in the external conditions of lifo to cnllSO the reappear­
ance of tile slaty-bluo, with the so"l'eml mnrks, beyoud 
the influence of the mere act of crossing on the laws of 
inheritrmce. 

No doubt it is fl. very suq)rising fnet that characters 
should reappear after llavingbeen lost for many, perhaps 
for h\lndreds of generations. But when 0. breed hIlS 
been cl"OSSed only once by some other breed, the offilpring 
occasionally show a tendency to re\'ert in charncter to 
tile foreign breed for many generations-somo suy, for 
a d07.en or even a score of generations. Mter twelvo 
genemtions, tho proportion of blood, to use a common 
cxprell8ion, of anyone ancestor, is only 1 in 20!8; and 
yet, as wo see, it is generalty beliel'ed that fL tendency 
to reversion is rctnined by this very small proportion of 
foreign blood. In 1\ breed which has not been crossed, 
but in which both parents luwe lost !!Orne charoeter 
which their progenitor po~, the tendency, whether 
strong or weak, to reproduce the lost character migbt 
be, as was formerly remarked, for all tllnt we can see 
to the contrary, tronsmitted for almost any number of 
generations. When n ellarocter which has been lost in 
a breed, reappears after a great number of generations, 
tholllost probable hypothesis is, not that the offspring sud­
denly takes after an ancestor some lllllldrcd generation8 
dlstuut, but that ill each slleeessire generation there hus 

~ The Com lete <ork of Charles Darwin Online 
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b(l('n a tendcncy to reproduce the character in question, 
which at last, under unknown flwourable oonditious, 
gaius an IIJJCcndancy. l:~or instance, it is Ilrobable that 
in cach gencrntion of the bo.rh-pigeon, which produces 
m()ljt rarely a blue and black-bo.rn.>d bird, thcre has 
been a tendeucy iu eaell genemtion in the plumage to 
ll8SlIme this colour. 'rhis "iew is hypotllCtical, but could 
be supported by some facts; (Ulc! T can sec 110 more 
aboitl'll('t improbal>ility in a tendency to produeeany ch~ 
racter lJeing inherited for an cndleSil number of genera­
tion", tium in quite usele8IJ or rudimentaryorgnns being, 
as we all know them to be, thns inherited. Indeed, we 
may 8Ometim08 oheen'e a mere tendency to produce a 
nldim"nt iullCritcd: for instancc, in tho ootnmon !map­
dmgun (.\.ntirrhiuum) a rudiment of a {ifth sW.men so 
often apJX'ars, that this plant must have an inherited 
wndency to produce it. .. 

JU all the species of the SlIlIle genus are supposed, on 
my thoory, to hare descended from 0. COlllmon parent, 
it mig-hI be expected that they would occasionally "ary 
in all analogous ml'lIl1ler; so dlut Il ,'ariety of olle species 
would f\.'IoIClllble in some of its characters another speeiee ; 
Ihi.:! otlwr ijpeci"fj being 011 Illy "iew only a "'ell-marked 
and Ill'nwlDent ,'ariety. ,Ullt clw.mcters thus guined 
would I'rot-My 00 of an nnimportant nature, for tJle 
ph'8t'tK"C or all important chdrtlCters will be govemed 
by nalnmJ aclection, ill fiC(!()rdall(..'O with Ihe di\'erso 
babiu of the .peeies, and willuot be left to the mutual 
action of tho conditions of liro IIUlI of Ii similar ill_ 
beriw,1 constitution, It might further be expected 
that the $Jlt.'C.ics of the SlIme genus would occasionally 
exhibit 1'\:"cflIiolls to lost allcCblrnl characters. As, how­
eTt r, wo llo,-er )."lIOW the exact charactcr of tJle common 
aIll'f'lJtllr or a group, wo oould Dot dilStinguish thcsc two 
CIlIIt'~: if, fur instAncc, we did not kllOw that the rock-
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pigeon was not fcather-footed or tum-crowned, we could 
not have t(lld, whether these characters in our domestic 
breeds were rewrsions or only analogous Yariations; but 
we migl1t havo inferred that the blueness was a case of 
revcrsion, from the number of the markings, which are 
oorrclatcd with the blue tint, and which it dOO8 not ap_ 
pear probable would all appear together from simple 
mriatiou. More especially we migllt haw) inferred this, 
from the bluo oolour and marks so often appearing 
when distinct breeds of diverse colours are crossed. 
Hence, though under nature it must gcncmlly bo left 
doubtful, what cases are reversions to an ancientlyex­
isting character, and what are new but analogous \'aria­
lions, yet we ought, on my thoory, sometimes to find 
tho ,'arying offspring of a species fl8Sumiug characters 
(cither from re\'efSiou or from analogous vRriation) 
which already occur in some other melllbers of tho same 
group. And this undoubtedly is tho casa in nature. 

A considerable part of the difficulty ill recognising a 
variable species in our systemutic works, is duo to its 
Yfl!ieties mocking, as it were, some of the other spe­
cies of the SIlIDe genus. A considerable catalogue, also, 
could be giwn of fonns intenncdiato between two other 
forlllS, which tllClllSClvcs must be doubtfully ranked fIS 

either varieties or species; and this shows, unless all 
these forms bo considered as independently creutcd 
species, that tllO one in varying 11as IIssumcd Bome of 
tILe charrwwrs of the other, so lIS to produce the inter­
mediate form. nut tllO best e"idenoo is afforded by 
parts or organs of an imlKlrtant and uniform nature 
occasionally varying so as to acquire, in !lOme degme, 
the chamctcr of the same part or organ ill an allied 
species. 1 have collceted a long list of sllch cases; but 
here, I\S before, 1 lie nnder II great disadyantage in 
not being able to give them. I can only repeat that 
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such cases certainly do occur, ami lleenl to mc very 
reJnnrkable. 

I will. however. give one curious and compl(>x case, 
not ind«!d as affecting any important cbaroctcr, but 
from occurring in sayeml specie!! of the sarno genus, 
partly under domcstiCiltion and partly under nature. 
It is a case ajlpnrentiy of rc\'crsion. 'I'ho 858 not mrely 
hns w'ry di~tinct tmllll.crso bal'8 on its legs, like tll050 
on til!' legs of the zcbm: it has bcton RS!I('rtcd that these 
arc plaiub<t ill tho fool, and from inquiries which I ha"c 
iliad!', 1 hcJiew tlli11 to be tnle. ] t has also ~n lIS­

!If'rtL'(1 that the stripe on each shoulder is eoml1imcs 
double. The shouldcr..nripe is certainly n,ry mriable 
iu length IUld outline. A white ~ but not an albino. 
h'18 hc;.'n de8Cribed without ei ther B))inal or shoulder 
stripe; ancl theso stripc6 are somctim08 vcry obscure, Or 
nrtually quite lost, ill dark-coloured assce. The koulan 
of J>.lll as is 8/lid to havo been I!('en with a doublo shoulder· 
strip('. 'l'ho hemionus llas no shoulder.st ripe; but tnl(~es 
of it, 1\8 stat£!<l by Mr. Blyth ami othel'8, occasionally 
apJX'flr: ami I iI/we been informed by Colonel 1'oole 
t hat the fools of this speciee lire gt·ncmlly striped on 
the 1('j.,'1I, aDd faintly on the shoulder. 1'bc quagga, 
tllOugb 110 plainly barred like a zebra OH'r the body, is 
without 1181'8 011 the legs; hut 1)r. Gray liaa figured one 
~pc!<'imt'lI with "ery di,.t.inct zcbra·like 001'8 011 the 
Ilockol. 

With ff'~pcct. to tho horse, I ha\'o ('()lIcctcd ellS{'8 in 
England of the spinal stripe in hOr8C8 of the 1ll0000t dis­
tinct bn'e(l8, and of all colours; trnn~n'l'S(\ burs 011 the 
legs are not rore in duns, lllouO!c .. d\ln~, and in ono 
illl.'1.allM i.n a ch06tnut: a faint ~hould('r-4!tripe Illay 
N)mt't illl (,8 1K' SOCII in dUlls, Ilud 1 hav(' I;oC('II a tm('(' in IL 

hay 11('''''', ~[y 8011 made a careful e:mlllinatioll Ilnd 
~ketcb for me of a dun Belgian cart-horse with a double 
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stripe on each shoulder and with leg1llripce; I ba"e 
mY1le1f 1k.'C1i IL dun De\·onshire pony, a.nd a. small dUll 
Wdch pony has been carefully described to IIlC, both 
with IlIru pa.rallel stripes on eru::h shoulder. 

] 1\ tho north·west part of India the liattywa.r brood 
of hor8Cs ill so gencrnlly !!triped, thnt, 118 I hear from 
Colollel Poolc, who c;uuuinod the brood for tho Indiau 
Government, 0. llorse without stripcs is not considered as 
Illlrcly-brcd The spino is always striped; the legs aro 
generally barrod; aud the shoulder-stripe, which is some­
timCfl double alld IIOmetimCfl treble, is common; the side 
of tho lAce, mOfOO'oer, is 80wetimcs striped. Tbe stripes 
are often lliainest in the foal; nnd 80IDetimcs quite 
disappear ill old horses. Colonell)oole bnseeen both gray 
and bay Knttywar 110rses striped whcn first foaled. 1 
haye, alilO, reason to sllsj)C(.1, from infoMnation gil"Cn 
me by :I\[r. W. W. Edwards, that with the English race­
llOrsc the spinal stripe is much commoner in the fool 
Uum in the fnll-growll animal. 'Vithout lwro entering 
on further detaib, I may state thatl hrwo collected cases 
of leg and shoulder stripc8 in llOI"8CS of very different 
breeds, in various countri(16 from Britain to Eastern 
China; and from Nonmy in tho north to the Malay 
Archipelago in the BOuth. III all pam of the world 
these 8tril)()8 occur far oftellcst in dun! and mouse-duns; 
by the tcnn dUll a large rango of colour ill included, 
from one between brown and black to a close approach 
to cream colour. 

1 am aware that Coloncl Hamilton Smith, who has 
written on thill 8ubjoct, beliel'cs that the /lCycral breeds 
of the horse ha,·e descended from /lCl'oml aboriginal 
spooics--ollO of which, the dUll, was striped; and that 
the abo,.e-described appcarnnCilS !Lro all due to ancient 
CrQ8S('8 with the dun stock. nut I am not at all satisfied 
with this theory, and shou1d bo loth to apply it to breeds 

Onlin,,,-, __ _ 
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80 dislinetall the heavy Belgian cart-horae, Welch ponies, 
oob~, lhe lanky Kattywar race, .\c., inl18biting the most 
distant parts of the world. 

Xow let us tum to the effecu of crossing the 8C,'erol 
@pccies of the horse-gcnus. Rollin n.98CrU, that the 
COUlmon mule from tll1l ass and hone is Iltlrticularly apt 
to luwe bars on its legs: nccording to :n:rr. Gosse, in 
C('rtaill pRtU of the 'Vnited Stntes about nine out of ten 
mules luwe striped legs. I once 8tlw a mule with its 
It>g~ 80 mlll'h striped that lUiy one wouJ<l at lin;t haye 
thuught that it mu,.-1. IiBye bNn tIle product of a zebm; 
lind )Jr. W. C. Martin, in his e:l:('('II(,lIt treatise on the 
horsc, hall gi"('1\ a figure of a similar 11m Ie. In fOllr 
coloured limwings, whidl I luwe K'(lll, of hybrids be­
tll'('(lll the 11M and zebra, the legs were much more plainly 
oorrod thAn the rest of the body; and in olle of them 
th(>r(l wna a double shoulder-stripe. In Lord ,Morton's 
fAmOIlS hybrid from a chestnut Illnre and mnle qungga, 
tho hybrid, nnd o\'ell the pure offspring 8Ub&xJUClltly 
]lro<iuroo from the mare by a black Arflloian sire, were 
much more plainly barred ar-ro!iII tho legs than is e\'en 
the pure t}ua,rga. Lastly, and thi~ is another most 
remarkable CMC, a hybrid has b...,,·n figured by Dr. 
Gmy (and h(l infonDll me that ho knows of a 8COODd 

cnee) from the ai'S and the hemiollus; all(t this hybrid, 
though the IWI IICldolD lina stril~ (>11 his 1C"gS aud the 
Illlmionllll has 110M and has lIot evell a shouldeNitripoe, 
nevtrth('lt'r;g had all four 1eg.J oorrro, and had three 
short silouilicr-stripcs, like thOfle Oil tile dun Dc\'ollshiro 
and Wel('h poni('1!, and evell had MOllie zebrn·like stripes 
on the sides of ita fnce. With n'~llCet to tllis last 
faet.l was 80CQIlvinced that 1I0t en'lI a Btripe of colour 
apJll'41'$ from what would commonly be cnlled an R<X'i­
d'lnt, that 1 was led solely from the occurrent'e of tI}C 
faec-stril'N.'j on this hybrid from the lW and hcmiollus to 
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Ibk Colonel Poolo whether such fuce-lltripca el"er occur 
in tho eminently striped Kattywar breed of horses, ami 
was, as wo ho,\'o 1ICC1l, answered in the anirmo.til'e, 

What now an) 101'0 to say to tli(!SQ 8Cl'crol factl!? " te 
see 8e\'ernl Wlry c1i.1tinet species of tho horse-genu8 
becoming. by sllllille variation, striped on the legs like 
a :l:f'bra, or striped on the shoulders like lUI ass. In ilie 
horse we 800 this tendency strong wbenc\'er a dnn tint 
appears---n. tint which approaches to tllat of tllo generol 
colouring of tho other species of tho gCIIIIS, Tho 
uppeuronce of the stripes is Dot accompanied by any 
clllWge of fonn or by any other ncwcharocter, We see 
this tendency to beeome striped mOlit strongly displayed 
in hybrids from betwoon 8C\'ernl of tho m08t distinct 
I!pecie-s. Now obscno tho ease of tile I!('\'ernl breeds of 
lligoons: they are d('8(.'ended from a I'igoon (including 
two or three sub-sl~iC8 or geogrophical races) of a 
bluish oo\our, with ('('rto.in burs ami other lUurks; o.lId 
when any bre«l l181!umes by simple l"nrintioll a bluish 
tint, these oors and other marks inmriubly reappear; 
but witbout any other change of fonn or character, 
When tho oldeet aud truest breeds of ,'arions ooloUJ"ll 
lire ct'083ed, we 8!!e a strong tendency for tho blue tint 
and bal'8 and marks to reappear ill tho nlOngrds. I 
have stated that tho most probable Ilypothcsi8 to account 
for tIle reo.ppoortl.nce of Yery ancient characters, is­
that there is a Itllime!! ill the young of each SUCCCssll"e 
gCllcrntion to 'produce the long.IOIIt (:bn.mcter, and that 
this tendency, from unknO\lll causes, 8OmctimC!! vre,'aik 
A.nd wo ho.\'o jlll:lt seell thnt in sc\wll.l IlpeciC!! of the 
hOrHC-gCOU8 the stril)efJ am either 1)lainer or appear 
more commonly in the young than in tJle old. Call the 
breeds of lligoona. some of which have brod true for 
ccllturies, species; nnd how exactly parollel ill the ease 
with that of the species of the horsc-gcnml :FOl'myself, 

~ f~'nL~ ______ __ 
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I wnturo confidently 10 look back thoUBflnds on thou­
SOlid!! or generntions, and I see an animal striped like a 
1.f,bn" but perhnps otherwise ,'cry dift'crcntlyconslructed, 
the ('()mmon parent or our rlomCfltic hoJ'8(!, whether or 
not it be descended from OM or more "ild stocks, of tbe 
lisa, tllO ll<!mionus, qungga, and 1.<!brn. 

He who believes thnt eacll equine spedes was indo­
pt'ndently ('rented, will, I presume, assert tllBt each 
spN'ies hl\8 been created "ith B tendency to vnry, both 
under naturo and under domestication, in this por­
ticular milllller, 80 lUI often to become striped like 
other specics of the genus; and that each 111\8 Leen 
crook!d with II strong tendency, when croescd with species 
inhabiting distant quarters of the world, to produce 
hybrid~ l('8Cmbling in tlleir stripes, not their own 
parent"., but other species of tIle g(!nu!!. 'ro admit 
this Tiew is, as it seems to me, to reject a real for an 
unreal, or at least for an unknown, cnuse. It makes 
the works of God a mere mockery and doception; I 
would almost as soon belic\'e with the old and ignornnt 
('()8mogonista, that rossil slleilB lmd ne\'er H\-oo, but had 
bct>n creatoo in stone 80 as to mock the s11ells now li\'ing 
on the sea-shore. 

Summary.-Ollr ignornnce of the laws of Tariation is 
Ilrofuuntl. Not in one C8!IC out of a IIIUldroo cau we 
)u'{>ltad to ll8I:lign any fClI80Jl why this or that part 
differs, more or IC8S, from the some part in tlle parents. 
nut wheneycr '1'0 ba\'e the menns of instituting a com­
I'arisou, tIle SlIme laws 1l111>Cllr to ho.'-e acted in pro­
dueiug the lesaer differences bctWCC'1l Yilrieties of tho 
Mmo ~I~ics, and the gn-o.ter dift'ercnces between species 
(If thl' BIllDe genus. The cxtcnlRl conditions of life, 88 
dimata and food, &c" seem to han' indu!X'd 8Omo slight 
lUodification!!. H abit in IJroducing constitutional dif-
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ferenees, and use in strengthening and disuse in weak· 
ening /lnd diminishing organs, seem to h/we boon morc 
l)Otent in their effect&. Homologous parts tend to l'Rry 

ill the same way, and homologous patta tcud to cohere. 
Modifications in hard partB and in external lJarts some­
times affect softer and internal parts. When OIlO part 
is largely developed, perhaps it tends to dmw llourish­
ment from the adjoining parts; und every part of tho 
structure which can 00 saved without detriment to the 
individual, will be saved. Chllugca of structure at an 
early age will generally affect parts subsequently de­
veloped; and there fire vcry many other oorrolations of 
growth, tho nature of which '1'0 are utterly utmblo to 
nudcrstumL Multiple parts aTe variablo in number and 
in stnlcture, perhaps arising from sllch lmrts Ilot luwillg 
been closely specialised to any llarticuiar fUllction, 80 
that their modifications have not been closely checked 
by natural selection. It is probably from this same 
cauiJO that organic beings low ill tho scale of nature arc 
more variablo tban th06e which hare tllCir whole organi. 
sation more spoeiali.scd, and are higllCr ill the srole. 
Uudimentary organs. from being useleS!l, will be disre­
garded by naturul selection, and hcnce probably are 
'-ariable. Specific characters-that is, tho characters 
which ha\-e como to differ since the SOHlral species of 
the same genus branched off from a. oommon parent-­
are moro variable than generic characters, or those 
wilich have long been inherited, and haye not differed 
within this same period. In these remarks we have 
referred to special parts or orgall8 being still ,·arialAe, 
because they have recently varied and thus como to 
differ; but wo hayo also seen in the second Chapter 
tllnt the same principle applies to tho 11'11010 individual; 
for in a district where mnny species of any genus are 
found-that is, where there has boen much former 
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mriation and differentiation, or where tho manufactory 
(,r new spccifil- forms has boon acth'e1y at work-in that 
di:!trict and amongst. these tpeciC8, we now find, on an 
average, m06t varieties. &lcondary sexual characters 
are highly variable, and sueh eharactcl'8 differ much in 
tho S)lC<'i(!9 of the same group. Ynrinbility in the sallO 
part.'! of tho orgauisntion hll.9 genemlly been tllken ad· 
'-lIntage of in giling secondary II('xunl differences to tho 
8('X(18 of the I'Il.IllC !=pC('iCIJ, and IIIX'<'ifl(' differ('llC('s to the 
sen'ral S)X!CiCll of the same genus. Any part or organ 
d('\"ciopNI to an extraordinary size or in IIU extraor­
dinary manner, in comparison with tho .same part or 
(>rw'-l\ in the allied spe<!ies, must II/n-e gone through an 
t'Xtmordinaryamount of modification sinco t1u~ genus 
afQ!lW'; and thllS wo Ctlll understand why it ~hould often 
still be mriable in a Illuch high('r degree tbnn other 
pllrta; for yarintion is a long-contiuued and slow Ilro­
CC!!!!, IUld Illltural selection will in such efISC8 1I0t as 
yet luwo had time to o\'crrome tho tendency to further 
mrinbil ity and to revcrsion toa it'88111O<.iificd state. But 
wl1('11 a species with any extmordinarily·dfm~lopcd organ 
liM becomo the )lftTCnt of many modifi~1 dc'!Ccndanta 
-whieh 011 my yiew mnst be a wry alow process, 
requiring a long lapse of time-in this CQS(', natural 

,Il'<'tiull may rcadily ha'\"c OIuC'Ce('d(o(1 in gh·iug a fixed 
"hat'n('t('r to the Orgoll, in however extmonlinary a 
manner it may be developed. Rpecica iulleriting neurly 
tho Mme ('OlUrtitllt ion from a common parent aud cx­
II(I>«'(] to similar influences will naturally knd to pr('scnt 
'IlInl~\la mriatious, ilnd theRo sanlO sl)(-'{'i('8 lIlllyocca­
"iollally r('yert to 80me of tho chn.rwtt'Tflof their ancient 
I'l'og(·nitors. Althollgh lle\\' and important modifica­
tiOl1ll may not arise from r('v{'rsion and analogous varia­
liun,lIlrh modifications will add to tho beautiful and 
i,arttlouiotUl diwrsity of nature. 
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"lmtc\'er the CRlIse may be of each slight difference 
in tho offspring from their po.rcnts.-and a cause for 
('aell must erist-it is the steady accumulation, through 
natuml selection, of such difreronCCfl, when beneficial to 
tIle indi"idual, that gi"es rise to all the more important 
modifiClltioDil of structure, by wllieh the innumerable 
beings on tho face of this earth arc enabled to struggle 
with eneh oilier, and tho best adapted to snni\·o. 
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CHAPTER VI. 

DIYI'ICULT1B110!f1'mroIlY. 

Diflicultia. on tbe theory of de>JCmt witb modification - Tl'IlIUIitions 
-AbIocnce or rarity of t",ositional , .. rietle.-Tran&itiOllll in 
hAbiw of lif, - Di.-e",ified hamw in tho ame lpoo:io:.- Speciell 
with hAmw widely different from too. of tllei! allis-Organs 
01 utreme pmectioo- Means of tnuuition-euc. of difficulty 
-NaIll'" non facit altum-Organa of .mall importanol>­
Orpn. not in all CMeII alMolutely r-erfect-Tho law of Unity 
of Type Rod of the Condiliolll of Exiltenoe embraoed by the 
theory of Natuml Sdection. 

Loso before luning arrived at this part of my work, a 
crowd of difficulties will have occurred to the reader. 
Some of them nro 80 serious tJU'It to this day I cun never 
reflooto!L tllOlD without beingstaggorod; but, tOlhe best 
of my judgmout, the greawr !lumber are only al)parent, 
and tholiC that are real are not, J think, fo.to.l to my 
thool),. 

ThCS{' difficulties and objections may be classed under 
the following lleads :-}~irstly, why, if lI)«ies ha,"e 
dceccudt'<i from other species by ulSClll:!ibly fillo grada­
tions, do we not o,'crywhere sec innuUlemble tmusitioua! 
fOrlllll? Why is not all nature ill confusion, iustcw:l of 
tho spedcs being, as wo sec them, well defined ? 

Secondly, is it possiblo tlll'lt an animal !un·ing, for 
instance, the structure Il.Ild IlUbits of a bat, could haro 
bocll formed by the modification of BOmo animal \\ith 
wholly different habits? Can we beHovo that natuml 
IIC-Icction ~uld l)rodnce, on tJle OIlO lland, organs of 
mHing importance, such as tho tnil of a ~';rnff(', which 
IM'm!l!I Ma fly-flapper, and, on tho oth{·r hand, organs of 



100 DlFFICULTIES ON THEORY. 

such wonderful structure, as tllO eye, of which we hardly 
as yet flllly IIlIderstllnd the inimitable perfection? 

'l'hinUy,ean iuslincti:! ooacquircd aud modified through 
nutural selection? What shall we say to so mnrvellous 
an instinet as that which leads the bee to make cells, 
which has practically anticipated the discoyeries of pnr 
found mathematicians? 

:Fonrthly, how can wo account for species, wlleu 
crossed, being sterile aud producing sterile offspring, 
whereas. when varieties are crossed, their fertility is 
nnimlmired ? 

Tho two first heads shall be here discussed-Instinct 
and Hybridism in separate ellapters. 

On ih6 abullce or rarity of tra1l3itional varieties.­
As nlltural seledion acll! solely by the IJresen'ution of 
profitable modifications, each new form will tend in fl 

fully-stocked country to take the place of, and fiually to 
extermiMte, if;! own lOS'! improyed parent or other less­
favoured forms witll wllich it comes into competition. 
Thus extinction and natural selection will, as we have 
seen, go hnnd in hand. Hence, if we look at each species 
as descended from eome otller unknown form, both the 
parent and 0,]1 the transitional mrict-ie8 will gencra!!y 
have been exterminated by tllO ye~y process of fonna­
tion and perfection of the new form, 

But, as by this tlleory innumerable transitionol forms 
must IlflYe existed, why do we not find them emix-dded 
in conntieS3 nnmbers in the crnst of the earth? It will 
be much more convenient to diacuss this questiol\ in the 
chapter on the Imperfection of the Geological Record; 
and I will IICl"O only state that I bcliMe the answer 
mainly lies in the record being incomlmrably less perfect 
than is generally supposed; tllO imperfection of the 
record being chiefly due to organic beings not inhabiting 

~ T ... nm I .... W rt 
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profound depths of tho scn, and to their remains being 
embedded nnd preserved to n fllture ago only in masse.i 
of sediment BUmciently thick and exten&i\'e to withstand 
nn enormous amount of future degradation j and snch 
fossiliferous mll.SM9 can be aoounmlated only whore much 
sediment i9 deposited Oil tIle shallow bed of tho sen, 
whilst it slowly subsides, These contingencies will 
coneur ouly mr<'ly, and afWr enormously loug i1ltol".al3. 
Whilst the bed or the sea is stationary or i8 rising, or 
wben .ery little sediment is being deposited, there will 
be blanks iu OIlT geological hu.tory, 'l11C enLSt or the 
earth is a \'nst muscum j bllt the naillml collections 
haye been mOOo only at inWfl'a!s of limo immensely 
remote. 

But it may be urged that when se,'ern.1 cloeely-allied 
specie!! inhabit the same territory, we surely ought to 
find lit the present time mnuy trnnsitiono.l fonns. Let 
us take n simple CUllC: in travelling from north to sonth 
oyer a continent, we genemlly meet at sllCC<'AAi,'e inter­
\'als with c1<k!o·lyallied or r('presentative spe<!irs, eri­
dentl) filling ll<'aJ"ly the Mme place in tho natural 
economy of the land, Thcso r('presentatire 8peeie.l 
oftcn lll('Ct and interlock; and ns the ono lx>eomcs 
mrer and roror, the other becomes more and Ulore frc­
quent, till the 001'1 replaCe>! tho other, nut if we (,"Qm· 
pore the;;e spt'ei('!l where they intcrmingl!', they are 
gt'Derolly n" abooolutely distinl't from each other in e"{"cry 
detail of structure as are specimens takeu from the 
mt"tropolis inhRLited by each. By my theory tllese 
allied spociMi hRye descended from a common parx'nt; 
and during tllO llrocCSS of modification, each hns become 
adapk-d to tlll1 conditioDs of lifo of j!8 own region, and 
hal! 8uPIl\antt'(1 and exterminated its original I)(I£'-'nt 
ami all the tran.sitiono.l mri(:!i('8 between ita Pllst and 
pfU!('nt stnt('i<. lienee we ought not to (!:tpcct at the 
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present time to moot with numerous tmnsitional varie­
ties in each region, though they must lmve existed 
there, and may be embedded there in a fossil condition. 
But in the intermediate regioll, having intennedinte 
conditions of life, why do we not lIOW find closely-linking 
intermediate varieties? This difficulty for a long time 
quite confounded me. But I think it can be in large 
part explained. 

In the first place we should be extremely cautious in 
inferring, because an area is now continuous, that it 
has becn continuous during a long period. Geology 
would lead us to believe that almost every continent 
ha.s been broken up iuto islands e,'en during the later 
tertiary periods; and in such islands distinct species 
might Ila"e been separntely formed witllout the possi­
bilityof intermediate ,'arieties existing in the interlM­
dinte zones.. By clllU1ges in the fonn of the land o.nd 
of climo.te, marine areas now continUOllS must often 
have exi3ted within recent times in a far less continuous 
and unifOWl condition than at present. But I will pass 
o,'er this way of escfIping from tho difficulty; for I 
believe that many perfocl.ly defined species have been 
formed on strictly continuous areas; though I do not 
doubt that the formerly broken condition of !lreM now 
continuous bas played an important part in the forma­
tion of new species, more especially with frcely-crossillg 
and wandering animals. 

I n looking at species as they are now distrib\lted 
over a wide area, we generally find them tolerably 
numerous over a large terr itory, then becoming some­
what abruptly rarer and rorer 011 tho confines, and 
finally disappearing. lIenco tllO lleutml territory be­
twcon two representativo species is generally narrow ill 
comparisou with the territory proper to eneh. We sec 
tho samo fnd in ilSCCuding mountains, and sometimes 

iC)T "r:o I"t" wort< of ill,,~ rwin nli" 
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it i~ quite remlU'kaule how nbruptly, RS Alph. de Can­
dull(' IU18 oLtlervc<l, R roDunOlI alpine species disap­
[X'nl"il_ The SRlne fact hn>l bocn 1I0tic(><\ by E. Forlx-s 
in tIOlllltlillg' tho dellths of the S('a "ith the dredge. Tv 
thO!!t' wiu) look at climate and the phpit.'ul conditions of 
lifo n.~ tiH1 all-important elementi:! of (listrii.>ulion, tiJese 
flH'{.o; oUg"ht to CBU)j(l surprise, as climato and height or 
drpth ~ruduate away inscnsiloly. Hut whcu we bear ill 
mind thllt nlmOo;t e,-cry spC<'it:s, e,"en ill ita IllctrolXlIis, 
would inen.'n.'O.I immensely in llumll(·rs. wcre it not for 
oUl(>r {,()UlIX!ling I!]JCCies; that nearly all either Ilrey on 
Of Iwno fI3 1'1"(')" for others; in short, that each organic 
Ix·in)t is t·itlwf din'Clly or indirectly rdated in the 1Il000t 

imp-oftaut munner to other organic \;eings. we IIlllst see 
that tilt' I'1l11gt' of the illilauilants of lilly country uy 
no 1l\('lIn~ {'x"lu~ively depends on inscllsiuly cllllnging 
ph)'~il·I\Il'ol\ditioll.s, but in large part on tho IlrellCnee of 
otht·r ~I}('(.'ie~, on wllieh it d<!JJeIl(h, or by which it is 
de"'rvy(~I, or "ith which it COUll'" into ('ornpctitioll; and 
as ,lu-,*, ~p('('iC9 a.rc already ddln\-d obj<-'cts (however 
th(·~· lIlay IIIn'e herome 110), lIot bkndingoue inlo.auothcr 
h~- in""l\~iult, A'rad!itions, the raul;(' of nny.ollc sp(.'cies, 
d'·jl(·miinJ as it doe:s on the rauA'O of olh(.'1'8, will tend to 
be "hnrply defined. J[ort'Q"er, en .. h ~IX'Cio:s on tho: con­
fin{'s uf ita ral\~,whereit(-'rist8iJlle_'iM.'nL'{lnum\;ers, 

will, 'dllring flu('tuntions iu the llumlJcr of its cnemies 
or of it~ JlI'1.'Y, or ill the sen.sons, Lc t'Xtremely lint.lc to 
nlt"r extermination; and Ihlls itB gcoo~rllphical range 
will eOlllu to be still moro sharply ddlrwd. 

If Lalli right in \;eiicying that allied or reprc~"ntutil(l 
~1 1(,.:it.,., wll\'n inhabiting a contin\lon~ area, nrc gene­
rally 110 {li~triunted that each lIas a lIidl' range, "ith 
• eUlnl'nnlti\'cly IUlrrow nentral territory bctW\.!C1l them, 
in wllkh t1w}' become rather 8I1<1df'IlI~- rnrer and rarer; 
then, lUI mrietits do uot e.",;cutially tlill'l'r from Bpe<:ic$, . 
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the same nile will probably apply to both; and if 111'0 in 
imagin.ation ad(lpt (I. varying specie~ to a "ery large area, 
wo shall have 10 cul'lpt two mrielit·ft to two large areM, 
(lml a third variely to a narrow intermC1liflW zono. Tho 
ilitermIXliatc "aricty, coru!('(jueutly, will exist in iC~"'r 
numbeT8 from inhatJiting a IllUTOW and iC>;.'<4'T area; and 
practically, Mfar M I call make out, this rulo holds good 
with \"arieti('8 in a state of nature. I hale met with 
striking iDlltUllC(!8 of the OlIo ill tho cnso of varietieF! 
intennedinte ootwC(!lI \leU-marked Yflrieties in the gelll1ll 
nlliunu$. And it would appear from iufOl'IlULtion given 
me by)Ir. \Yawn, Ur . • \&l. Gray, allli i'tIr.WoUastolJ, 
thAt genemlly when vnticties inteOllooiato betW€e11 

two other forms ()('('ur, they are much mrcr llumt'ril"Uliy 
than the forms whidl tile)" oonn(l('l. ~o1ll', if we way 
tnl~t thC'Se fnets and infcl\'ucet<, and tll('rt'fol'O conclude 
that ,·(l.rieties linking two other "ari('tics together him.' 
g-<'nemllyexisted in ieo;r>Cr numbertl than tho forms which 
Illey collneel, thcu, 1 think, we ('(Ill understand why ill· 
wnnediatc varietiCll !>I louid not enduro for \'ery long 
IJeriods;.-why tiS a geneml rule they should be ext('r­
minated and di.iRPI\{'ar, sooner thM the (onns which 
theyorigillally linked together. 

}'or allY form exi,;;tillg ill lesser numbcnl would, ns 
nlready rcmarked, run I\. greater clulIloo of being extet· 
mirmtcd than one oxi~ting in largo nllmbcrs; and ill 
this particnlar ('U8C! tho intermooi(lte form wonld bo 
eminently liable to tho illl'08(is of ciOll('iy allied form'! 
existing on both sid('8 of it_ But I\. fur more import8.llt 
considemtion, M 1 belie"e, is tllat, during tho l)roeei!S 
of further modification, by which two 'l'llricti('8 are Sill" 
p08ed on my thcory to be OOD,-crted I\.nd perfected into 
two distinct specie!, tllO two wllieh exist ill larger 
numbers from inhabiting larger areas, will '*"0 a great 
nd\·il.JJlage o,"er tile intcnncdinto variety, which exillu. 
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in (lmnll('r numbers ill a naITOII' amI intenncdinto l'.one. 
For foml!! {>xLsting in larger numbl'rs will always have 
II. !.i.·tlN dIlUlCC, within any gi"cn period, of jll"CI!Cntilig 
furth{>r fln-ourablc "ariatiom for natural selection to 
seize on, than will tho rarer forms which cJ[ist in lesser 
Ilumb'-I"lj. H encc, the more common forms, in the mce 
for life, will Wild to bl'fI.t Ilnd s\lpplMlt the Icss COillmon 
forill', for th{>8(l will be more slollly modified and im­
pron'(1. It is the SIlme )lrinciple which, 118 I belie"c. 
U.('C(III11ts for the common species in (>n("h countr-y. fI.!I 

khoWIl in th(' second ehnph:r, pl'(>;I('nling on lUI Il"':mge 
11 gr"ater Ilumbl'r of wdl-markcd yarietie& than do the 
IlIn.'r "I)f'('i{>!<. I mil)' ilI\l8tnlte whai j mcan by SlIp­
llfl!<ing thrro mrieties of sheep to be kcpt, OIle Ma)lted 
to an (·)(t('n~ire mountainoui region j a second to n 
companttivcly llllrrow, hilly tmet; alld Il third to 
wide pillins at the base; and that tho illhnbitants 
aru nil trying with equal stclldiu{>a8 and skill to im­
)lroyO their stocks by selection; the clumce~ in this 
case will be strongly in fin'our of the gl'Cflt holtlers 
011 tllf' mountains or on the plains impro\'illg thcir 
brreLl more quickly tluln the smnll hold('1'lI on the 
intcrllwdiat(> narrow. billy tl'fl('t; lind consequently 
the improl'ed mountain or plain lol1'Od will 800U tnko 
th!' 1'111'·0 or tile less impron!(i hill bn'{>(i; nnd thus t!J(' 
two url'l'<I~, wb.ich origillally cxi>lted in g-reater numbers, 
will ool\le into dose contact with {>I\l'h other, witllOlit 
tho intcrpollitioll of the SIIllplanted, illtcnncdiate hill­
\'aril:IY· 

'1'0 ~Ilm np, I believetllnt spcciclIC'ome to be tolcrnbly 
well-,ll'filled objects, !lnd do not at Rny OM period pre­
I!I'nt lUi in('xtrieablo cbaoe: of "nrying And intenucdiato 
link,; flr~tly, becnllSC lIew "srieti(>s nrc '""ry ,lowly 
f'lrIn('O'l, for "nriatiou is a vcry slow Ill'OC'f'AA, and natnral 
IClcctiOIl can do nothing ulltil fru·onrable variationll 

.2 
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chance to OCCUT, and nntil a Illace in the nntural 
polity of the country call be bctkr flIil'l! by 80me 
modification of 8Omo olle or more of it!! inhabitallt~ 

And such lIew Illaces will dcpl.'nd on slow cllallg'ClI of 
ciimntl', or 011 thp occn.sioua! immigl'lltion of II('W iulm­
bitj\llt~, and, probably, in 11 st ill ml)l'(l importunt degree, 
on soml' of tllO old inhabitants beo::>oming slo\\ ly modi­
l1:('d, with the new forlll.'! Ihu,. prodUffi\ and the old 
Olll.,. n{'ting nnd reacting on CH{'1l other. Ro tbnt, in 
any OI\C region and lit allY olle lilll(', \I'e ought only to 
st,' a full' SI)('(!ics preseuting slight modifications of struc­
ture in 80lnC degree pennauent; aud thu assun..>dly we 
dollN'. 

~'Ol\(lIy, areas now CQlltiUUf)Ull must often ban' {':to 

istt'(\ within tho recent period in i;lolntro port ions, iu 
whidl nUlllY forms, more esp('(~iaJly amongst the daS8C!l 
which unite for mel! birth alHl lland('r Illll('h, mlly ha\'o 
IICptlnltely ken rendered sumtielltly distinct to rank nil 

f{'pl'I'sentntiro speciCli. In this Cl\ll(', intermediate vuri­
eli('8 iKtwN)u tho severul CCl)C(';;Cnltlti\'o spoeies and 
tiJ('ir common pacent, UlUht formerly hal'O exi,;ted in 
efl('h broken portion ef the land, but tlleM links will 
haY(' been 8uPl)lnnted and extenninated during the pro­
~'AA of natural selection, 80 that they will no longer 
exi..4iUil-li\'ingstate. 

1'hirdly, when twe or more I'arietiCfl hf\\'o been fonned 
in different portions of a siridly oontinuoU8 area, inter­
mediato "aneties will, it is proLnble, at first have been 
furmM in tho intermediate l',{)ne~, Lilt they will gelle-
1111h' hal'O hlld II short duration. l~or t!tf.,.O interme­
diate varieties will, from rt:'iI.8OlIS nlrendy a.;osiglll>d 
(nal\l<'ly from what we kllowof tho lIetll(11 distribution 
of cloady !lUiI'd e r repruwntnti,'o ~1)C('ics, and likewi80 
of A('knowledged mrietiCfl), exi~t in the intermediate 
wnCli iu le&;er numVcrs tluw the varieties \,hieh they 

lOa 'ht! c....,lPleteW(lrn f Ch~DBrWln Onlil1e-
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t('nd to connect. From thia callao Alon(' tho intcnq('­
dinlo '-nridies will be liable 10 3('('i/l('Jllal ('xtenninntion ; 
And during tho Pf()('(!SS of further modifl<'fltion through 
Ilatural seledion, they will almost (,(,Mainly be beaten 
and anpplanted by the forms which tlley C'()IUlect; for 
th('!<C from exi~ting in grcater lLum~l'!I will, in the 
1l.P'~rc~ll.t(', present more variation, nnd 1\I1IB be furtlH~r 
im])roH'I'\ through natural sclection nnd gnin furtiler 
nd,'nntug'0I. 

La_lly, looking not to nny one tim(', but to nIl tirn(', 
if 111\' Ilu.-'(lo-' Le tme, numb<-rl~ inlennediate mridies. 
linking d~ly aU the species of 11m 8Ilme group 
togetller, must lL.~ur('dly ha\'e (')listed; bllt the Ycry 
}'f'Ol'C88 of nntum! selection coIIBtaully tends, as bas 
"',(,II 110 ollen remarked, to exterminnto the J)lIrcllt-forrns 
nnd tho intenllediato links. C'onsequC'utly o\'idence of 
thl'ir furmer existenoo could be fUlind only IImongst 
fO&<ii rernniuB, \\hich are prelK'rved, lUI we 81)(111 in Ii 

futuro c\u\pter attempt to hhow, ill all extremely imper­
f.:ct and intermittentJ'CC()fll. 

011 the or"9i", (Ind /n!1l,iI.im, of orgallU: kill!!, U!ith 
pm,[iI!r hahi/. (Illd ,/rudun.-lt hilS been 1I1'ked hy the 
opp"nenls of IIlIcll yiewl! as I hold, 1I0w, for in~tanee, 0. 

Inml rarui,'oroll.S animo.l could IUlve bet-n com'crted 
into one with aquatic hllbits; (or how ('()uid th(' animAl 
in illl trnlli<itional state I1M'e Ilubtli~tcd? It would be 
('ft~y tn show that within tile snmo group ennlh'Orous 
o.nirnnil! ('xi!it hn\-illg e,-cry int('rm(-'(Iillto p;rnd(' betwf'('1l 
tru!y (l(t1ll1ti(' lIud strictlytcrlhtrinl hlll,ilS; IIndosellel, 
e):i8t~ uy a Irtrugg'ie for life, it is cJ('ar thnt ('/l.('h is well 
Rd"ph·d in its habit<! to iLl pln('(' in nntul"{'. Look ot 
the 'Iu,tdll ,i!!l)u of Korth .\meri('1l, which has webbed 
(1;'(1 lind which rC6('mbles an otter in its fUT, short 
)"g'oI. and form of tuil; during sutllluer Ihill anilllal diH~8 
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for and preys on fish, but during the long winter it 
leayes the frozen watel'll, and preyl like oth('r pole-eatIJ 
on mice and land nnimllis_ If a different casc had been 
token, and it IIRd been asked how an inseeli\'orou~ 
quadnlped could J>O&!.ibly hove been converted into n 
flying bat, the. question wonld have been far more diffi­
cult, aDd 1 eould ba\-e gi\-en no tUbwer_ Yl:t I think 
sudl difficulties hll\-o little weight. 

Here, WJ 011 other occasions, I He under a heavy dis­
adnmtage, for ont of the many striking CI\8C8 wllieh I 
lmve eollected, I eall give Duly olle or two instances of 
trflusitionnl habits and struetur('8 ill cloecly allied speciCll 
of the game gCllus; and of dh-ersifie<i llll.bits, either 
(,()I\~tant or occWJional, in the same speeies_ And it 
IleCms to me that nothing leBS thlll! fl long list of ~ueh 
('ases is sufficieut to J('!<.'!('ll the difficulty in any l)Qf­

tieular case liko that of the !.mt_ 
Look at tho fnmily of squirrds; here we have the 

lineilt gradlltioll from animals with their tails only 
slightJy IlnU(>ned, ,md from oillers, nil Sir J_ Hichardsoll 
hlllJ remarked, with the posterior part of tht'ir bodi('lj 
lUther wide allrl with Iheskin on their /lank.! mther full, 
to the 8O-Called flyiug squirrel.!; and flying squirrel~ 
ha\'e their linl~ (lnd (I\-en the base of the tailuuited by 
a broad e:'1)(\~ of akin, which sen-ell l1li a paraclmto 
Ilnd allows tilelll 10 Rlide tllIungh tl lo air to an asto­
ni~11illg distance from tree to tree_ We eanllot doubt 
tlmt each structure is of usc to ench kind of squirrel ill 
ib own eoulltry, byenabtillg it to et!('a)>c birds or bea~t.I 
of prey, or to coiled food more (Iuit-kly, or, liS there 
i~ reAson to beJi(lw, by JC8SCning the danger from OCC8-
sionlll fallB_ But it does not follow froll! this fllct tlilit 

the stmcture of eneh 8<Juirrei is the best that it is pos­
~ible to conceive under all natural conditions, I.ct tho 
c1imnte aud '-(>gelation change, let olll(lr competing 

ofC~OiJrwn"",, ____ _ 
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md .. nU or ncw beasts of prey immigmt('. or old ODe3 
ix-('OIllC modified, and all Analogy would lead mI to 
betieve that some at len.st.ofthe8!Juirrds wOlllddccrea.sc 
in l\umOOI"ll or become e::fterminfltcd, ulll~ they also 
beetllne modified and improved iu structure in a corre­
"ponding Illanuer_ 'l11crefor<', I can see no difficulty, 
more ('sl)('('iully under changing conditions of lifc, in 
t Il(> continued preservation of iudiridunls with fuller Dud 
(ullt-r IhlUk-m('woranes, each mooifiMtion b(·ing useful, 
('01-11 Ix·ing IJrollllo"8te<i, Ilutil bytllt' RccuzmdntM effects 
nf thi, p/"O('('S.'t of uatural selcetion. a perfect eo-enJled 
Ji)-ing:8Iluirrel was pnxlu('('({_ 

Xow look at the Galcopitbecus or n~'ing lemur. wlzich 
fonnerly was falsely mnked Il.lllOngtlt bala. It Illu 
nn l"lttremely wide flank-membmne. stretching from 
1h(' ('()nlcrs of the jaw to the tail, lind including the 
liml>s and the e"longuted fingers: the flunk·memorane 
i~, nl"O, fUnli.h.'(1 "-ith an extensor musclE:.'. .Although 
no f..'I"O.dutited links of strnttllI"C, fith'd for gl iding tllrough 
th,' ai r, now oouuect the Gnll'opithC<"U8 with 1110 other 
I.~'ll\urida', yet I 800 no difficulty ill 81llll>08ing that 
.. ud. lillkB formerly existed, nud thnt (-lIch had been 
funnt..} L~- th(' MIIIC steps Ill! ill Ihe CIL~ of the less 
Ill-rr.-.:-tly !!"li,lillg squirrels; and that ('8('il grade of 
"lrudul"l' 'fUllJ u>lCfnl to itil pO''''''"IS!IOr. SOt can I 5(';' 

IUI~- in.~upern.Lle difficu1ty ill fllrtlu-r hdic\-ing it possiblt' 
thllt tli(' Ilwmbmue-«Jnncdl>d fillg"t'l"lI and forellnn of 
1116 Unil-()l'ititl'CUS mig:ht i.le grt-.ltly iCllgtliclll'd. by 
IlII.tural sd.'Ct ioll; Il.nd I hi~, Ill! fllr a~ the orf..,'lIn8 of 
fti/(ht aI"!.' COIlCI'rned, would com'crt i ~ into a but. I n 
Ltlt.iI "hid, hn\-u the l1-ing-mcmbmn(' {'xtendl>d from t1Hl 
.... 1' nf the ~houldcr to the tail, including the wnd.legs, 
_ ~rh.~ flee troCCl! of au alJllIlrutuli origillllily con­
IItrtJl'h'<i for glilling ulJ"()I1gh tho air rothcr tOlln for 
tlighL 

-----~~--..:.-"'--'--"" """" 
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If about 1\ dozen g.'nem of birdR hm! bceomc extin('t 
or wero IlnJ..-nown, who wouhl ha ... o \'cntul'CIl to snr­
mio;(' that birds might IUlVe> rxi~t('d which Ill!f'd their 
willSI' solely as flappers, like thl' loro:;er.hf'6ded dllck 
P1krol*'rus of Eyton); /iii fins in the wat(>r and frout 
leg<! 011 the llind, like the JX'nguin; M sails, like the 
o-ltridl; and functionally for 110 pllrJlO~C, like ti,e 
Apteryx? YC't the structure of each of thc~e birds is 
g-oo<l for it, uuder tho conditionB of lifo to which it is 
(·][po,.;><I, for each has to lh'o by a stnlggle; bllt it is 
not 11<'C('o<Snrily the best po!!>oible ulldcr all po>iSible cou­
ditions. 1t must not be illferl'('(( from tiu.'Se remarks 
that nllyof the grnd('8 of wiug..stnlC'tnre here alluded 
to, which pcrhapiJ may all lla\'o J't'!Iultcd (rom di~u...;e, 

indicate the uatuml steps by whidl birds have ac­
quirt'(\ thrir perfect power of tlif!:ht; but they l'I'TVC, at 
lCfl~t. to show what diH~ri;ifioo mCflns ~of tmnsition are 
p(' ..... iOl('. 

~"il\g thlit Il few mcmber"lI of ~l\('h wllter.brentlling 
rla.~8 Il1I the Crustacen (lnd Moliui!('a liTO ariflpted to 
ih'o 011 tho lnnd; and f!C<'ing that 11'0 havo flying birds 
and mammrug, flying int«'Cts of the 1ll000t di,·cnoificd 
tn'le8, find formerly hml flying replilC!!, it is concei'·able 
that flying,fish, which now glide far through the air, 
slightly m.illg and tuming by the airl or their f1ut­
tNing finll, might ha,·e be<>n modified iuto perfC<'"tly 
winged Ilnimllis. If thi~ had \)e(>n efreetl'd, who wonld 
have c\'er imagined tllflt in an early trall~itional Biate 
tll('y 11M! been inhabitfillts of the open ocean, and harl 
118(' .. 1 their inr-il)icllt orgalls of flight Cltd\l~i\'ely, !IS 
ffn fiB we know, to cscapo bt:ing dC"ourcd by other 
fish? 

When 11'0 see any stnlctur(' highly perfccted for ally 
particular habit, as tho will~ or Il bird for flight, we 
shoul .. l bear in mind that animals disillil}ing CBriy tran-
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Kitional grades of tho structure will seldom continue to 
(·xi~t tn the pl'C!;Cnt day, (or they will Imve been Sll~ 
plantL><1 by the \'cry proce&l of perfection through natural 
8CJ...-ctioll. Furthcnllore, we lIlay COTlcludo that transi, 
tional gradcs betwecll struetur('8 fitted for "cry different 
Iml,itll of life will rarely hlwe been devclopcdnt an cllrly 
period in great !lumbers and under TUuny 8ubordinate 
forTllI!. 'fhus, to return to our imaginnry illustrajjOD of 
the flying:-fi~h, it dO('.8 1101 seem prooobio that fishes 
eAl'Rblo of truc Higbt would have ~n de\'e)op('(lunder 
lUany 8ubonlillate (O~ for taking prry of liTany kin(h 
iuman)" wa)"i', 00 the l8Jld ami in the watcr, until their 
OJ"<,,"UlS of night luul come to a !Jigh stage of pcrfection. 
80 M to hM'e J;in'll them a dccidcdfldlantageoycrother 
animuls in Ihe buttIe for life. lIeneo the chance of dis­
co,'cring ~1)Ctir .. with tran~itjonal gmtle~ of structure in 
a fl)l>,.;i) condftion wilt always be 1<.'AA, from their \ulViug 
exi~t('d in lesser nUl)lbers, tllim in Ihe caso of 8pe('ic~ 
with fully t1eycloped structu!'(!S. 

J will 1\01\' g-i\"o two or three in~tAIlC('8 of diversified 
and of ('hllng-cd hllbitll ill the in(li\idunl~ of tile snme 
"I)('('i .... , WhCIl eithcr CR:;C ()('('lIi11, it woul,1 be eall,. for 
lIatural !iI'lretion to fit the animal, bl' IIOmc modification 
of it~ ~tructure, for iti! challp;CfI I~hit,., or ('X('III~ivel~' 
rOrOM or it>lBevernl dift;'rent hllbil~ Hut it i~ dillicilit 
to tcll, and immaterial for n,., I\-Iwthcrlul.bits gcnero11y 
dum::::\' fir4 alldstrudllre nfil'rwflrd" j or whHl1('r ~light 
1TI00\itknliolls of I>tmdure kall to rhant:'t'<i llll.bits; both 
llro!Jllbly ofi('n change (111TlQ;;t~iTllult!lnr()u~)y. Of ca~ 
of ('\muged hahit~ it will slIflire merely to alludc to tllllt 
of tllO llUmy British insects which now fC('(\ 011 exotie 
I)\allt>l, or c~d\l~i\'(:lr ou artifieinl illI\);,tnn('t'~. Of diH:"r­
silil~1 habits innumemble instnlll'Cil ('(mid 00 gi\"en: ] 
Illwc of"'n w!lt.-he,1 a tyrant f1~"ratc"h('r (~nllrophagus 

.ul1,hllnltu~) in South .\m,"ri('fl, hunring Ol"('r one spot 
K 3 
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and then proceeding to another, like A. k<'Strel, and at 
Oilier times standing' stationary on the Illargin of water, 
a11(1 then dashing like a kjngfisher at "fish. I n onr 
own country the lllr< ... "l'r titmouse (Pams major) may bo 
IIC('Il climbing brnnches, almost like" creeper ; it often, 
like n shrike, kills 'mall birds by blows OD the head; 
alld 1 hn,'e many tim811 seen amI heard it hamm{'ring 
the ~s of the yew on a brnneh, and thus breaking 
thcm like a nuthutch. In NortJl America the black 
\x>ur wa~ secn by Hearne swimming for houra with 
widely ol>ell mouth, thus catching, almost like a whale, 
insects in tho water, 

Ail we sometim('8 see i1l(li"iduals of" species follo"ing 
haUts \\idely diffcrent from those of their oll'n species 
ami of tbe other l'])('('i('8 of the Imme g<'nu~, we might 
{'xl>cct, Oil my theory, dlat such individuals wonld oc­
i·as.iom~lly lIare giren rise to IICW sl>edes, llll.vingflllom. 
alons habits, and with their strncture either sl ightly or 
{,()11.~iderllLly llludiflcd from thnt of their proper type. 
Aud such instalH::cl do occur in nnture. Call n more 
~Irikillg installC<l of adaptation be gin·n than that of n 
woodpockcr for climbing trees and for seizillg inlK'Cts in 
the chinks of the oork? Yet in Kortll .\IllE'rica there 
are woodpE'<'kers which feed largely on fmit, and others 
with clongnte<i wings \\,J)ich chase in8('cts 011 the wing. 
On the plains of J ,II ]'Iota, where not a. trce grows, there 
i~1I woodpecker (Colapte. cam~8Irit) whi('h hilI.! two toes 
hcfore and t.wo \x>hilld, II long pointed tougue, s-tift· 
IlOinlcd tail fcath(>nJ, but 1I0t ,!j() IlilT 0.1 ill tli(> typiC'l\1 
woodpeckers (yet Ill/ne seen it usc iL:ltail },'h{'n 1I1i!!,ht­
illg \'erticaUyoll o,lM.l8t),and a strnight8troug beak. Tho 
\.leak, howc"cr, ill 1I0t .so stmight or strong as ill tllO 
IYl'il'll] wOOI.IIK!<:kersj out it is strong enongh to bore 
into wood; and 1 may mClltion,as 1I11otl)eriliustratiOllof 
the mricd habits of the tril;e, that a lIfcxiclIll Co]a]lte8 
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has been dC6<'ribe<i by De OOUll!luro as boring holes into 
IU'Ird ~ood ill order to lay up a. store of acorns for ita 
futuro oolUlumptioll! nenee tho Colal)~ of La j>Jatu 
in all tho Ctto';(lntinl parts of its orgctnil.atiOIl ill' a wood­
pe<'kcr, and until recently 11"68 el~ in the some 
l)"picnl b'CllulI. Even such trilling c1rnroctcrs 119 its 
('Olonring, the harsh tOIlO of its voice, and undulatory 
Uigllt, all told me plainly of its clOiKl blood-relationship 
to our common al)(!('ies j yet it ia a wOOtIpe<·ker, as I can 
H.~",'rt not only from my own o~n'ation, but from 
tllll.to(theaccunltcA.%ara,wilichlllm!rdimlosatree! 

Pcll'Cls are tbe most aerial and oceauic of birds, Lut 
in the quict Sounds of Tierra del Fuego, thc Puffinuria 
Lernnli, in its general habits, in its a;jloni~hing power 
of diving, it~ Illanller of 8~illlmillg, and of flying whell 
IIII\\ iltingly it takes flight, would be lI\i~taken by any 
one fur (UI auk or Il. grebe j lIo\,ertheleSl<, it is C8SeutiallJ 
a I~trcl, but with lIluny pnrta of its orf.,'1l11isal ion pr(? 
foundly Illodifi .. >d ill relation to iii! JH'W hnbil8 of life; 
wlll'feas the woodpeckcr of l.a P lata has its stnlchlnl 
(Only 81i~htJy modified. In tho (.a. ... ) of tho water­
ollz"I, tli(' acutcst oh'Jen'j>r by cxamining its d("ad body 
lIulIJd never huH' ~1U!pe<"t.>d its ~u~allUalic habiLl; yet 
th.i. anumltluu. member uf the tl·rrt.,.trial thnu;h family 
wholly 8II~ta by dil"ing,-gnII!l'ing the 8100('8 with its 
futi. and Ul!illg i1>l wings umh'f water. 

Ht! who bdicH!8 thilt ulch being' hos bet'li Cl"('atcd as 
we now k'C it, mll>it oc("W'iolUllly hal'6 f(·lt surpri>!C "hell 
Iu> hlUl m(·t with au 8I1illlalllll\'ingilnl!itllonu hlructure 
!lot at all in ngrcl'llIetlt. What ellil be plainer thall 
that the wdJloed feet of duck.'! !lUU geclSQ oro forlUoo fur 
".imming? yet there arc u}Jlanu g'(~"'" with webbed 
ft'O"t which rarely or n('\'er go n(~tr the ,,"HI"r j and no 
COllI.' ('10.'( I't .\ uduoon h!l!l !!('('u the frigato.. .... bird, which has 
aU itt fum tllt" webbed, alight 011 the 8urface of the 8t'8. 
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On the other Imnd, grebes and coots are eminently 
a.quutic, uHhougl1 their toes are only bonlered by mem­
brone. What seems plainer than that the long toes of 
gmllutores arc formctl for walking over swamps and 
floating plauta?-yet the water-hen is uearly as aqUfltie 
as the coot; aud the laudrail uearly as terre6trial as the 
quail or partridge. Tn such cases, and Illlllly others 
could be givell, habits have c1umged without u corre­
sponding change of structure. Tho webbed feet of the 
llPJand goose may be said to have become rU(timentary 
in fuutlion, though 1I0t in structure. In the frigate­
bird, the deeply.scooped membnl.l\(J between the toes 
shows that stmctufC has begun to c1mnge. 

lie who belie,-es in separate lind innumerable acts of 
creation will say, that in these cases it hll~ pt~llSed the 
Creator to eauso a being of one typo to take the place 
of 0110 of ll110tllCr type; but this seems to me only re­
stating tho fact ill dignified language. lie who believes 
in the struggle for existence and in the principle of llfI­
hual selection, will acknowledge that every organic being 
is constantly emlea,-ouring to inerenso in numbers; and 
that if IIny 0110 being vary ovcr so little, either in 
hllbit;; or structure, And thus gain au advllutago over 
some other inhabitant of the country, it ,,-ill seize on 
the plaeo of that inhabitant, howe,-er different it mny 
be from it~ own ]Jiace. Hence it willellusc him no sur­
Ilrise tllat there should be gec-se and frigate-birds with 
webbed fC('t, til-ing on the dry land or mo»t rarely 
alighting on the water; that tlwre ~llould be long-toed 
eornerakes lil"ing in meadows instead of in swamps; 
that there should be woodpeckers where not n trce 
W-O"s j that thercsllOuld be diving thrusbes, and petrels 
with tho Labite of Auks. 

Or[Jan~ (>f extreme perfection alld complicati(fll.-To 

~ I'> .nm II'> I'> Vi r 
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811plKW' thnt the eye. wilhall its inimitable contrh'auccs 
fur arljll~ting tho focus to different di,;tlUICC .. , for ad­
mitting ditTerent Rmounts of light, and for the correc­
tion of spherical and chromatic au.:rratioll, could llavo 
ho.'ClI formed by lIatllral selectioll, seems. 1 freely COII­
ft..'!<.q, 'll~lml in tlle highest r~ilJlo d('groc. Whcll it 
was I1ral suid that the SUlI stood still ami the world turned 
"'llUd, Iho cornmon sense of mnnkind dedurod the doc­
Irin(1 fal!l(l; bnt the old saying of VO); pop/IIi, 110); .Dei, as 
cn-T)' philOllOlliter knows. can ne,'er be !Mlsled in eeiencc. 
HI·'I.~()n t<,ll~ me, that if IIUIll('rOlli grodnliolls from a 
r~:rrl'l:t Rnd complex eye to one yt·ry imperfloct anrl 
~jmpll', ('uch f;"rodo being u>!Cfnl to it.~ pOs.:;t'<>:;or, 0011 be 
sh()wn to uist; if fllrtb"r, the eye doca vary e\'cr 80 
~li,:..:lltly, and the variations 00 inherited, which is cer­
tAinly the Ctl.!!C; and if any ,'AriAtion or Ill00lifiCiltion in 
tll(· orh'flll be ("'er useful to an an.imlll nnder chllnging 
conditions of life, then the dim(·nlty of bclie\'ing that u 
Il\·rfl'(·t tlml complex eyo conld be formed by natural 
~('I('(,tilln, thongh insuperabl<' loy our irllugil)()tion, CUll 

hardly be considered fOal. .1 row a Ilerr(l ('(ImC3 10 be 
M.·lIbitil·e to light, hardly cont'enl~ Il~ Illorc IIwn how life 
ils(·lf finst origillatcc:l; but lmny remark that Sl'\'eml 
f,a('t.~ IlInk(, me ~us:p('ct that n"n'l~ ~'n.~itin' to tvnch 
lIlny III' 1'(·llcll'I"l.'(1 !;Cli~iti,'c tn li;.tht, lind lik\"'IIL-ctotho;::;o 
e"'UN'r ,·ibmtiOII.~ of the air whi"h Jlnxlu<'C sound. 

III 1000kill~ for the gnul'lti"n~ by II-hich an organ ill 
lin)" ~IIj'('ie~ Im~ been r)j:rfl~'tCfI. 1I(l ought to look cxclu­
~i\\'ly to ils lineal ilnce~tora; bllt this i~ scar<,(>iy ercr 
I~"" ibl", nlld we nrc (oreed in ('a('1\ cn~,' to look to ~pe­
(·j"w of Ilw !.lIme group, thnt i~ to tllO collah·rnl dc<cend-
11111" from th<' sullie originnlJwlrent-form, in ord"r t.Q see 
"hut gradations nrc po>:'..ible, and for the chance of some 
l-'TWl"lioll~ Iuu'ing been ttlul~mitt('(1 from the earli('r 
~taot." of d'"I"('(,III, in Illl unaltered or littll' alterct.! condi. 

__________ ~~~ • •• _._ f _~ 
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lion. Amongst o:<isting Vertebrnta, we find bllt a small 
!lIllOlint of grAdution in the structure of the eye (though 
in the 6..~h .\mphio:<\lio, tile eye is in all extremely j;implc 
oonditinn without8.lt'ns), and from fo~""il "podes we roll 
learn nothing on this IIcfld. In thid gr(:'lt clllS8 wc 
bholiid probably ha"e to dCoK'Cnd fllr knellth the lowest 
known r{);j:jiliferoll~ nmtuUl todiseover the earlier stages, 
by wbieh the ('~'e has ~Il perfl'Cted, 

1n the gn.'ftt kiugtlom of the Articulata, we can start 
from au optic lIer"e, simply conte<! with Iligmeut. whid, 
sometimce furnlS a sort of Impil. but is ~leo:;litule of II 
lou.s or nny other optical mechanism. From this rudi· 
mentary eye, which can di~ling-ui8h light from darkllO>..~, 
hut nothing ebe. there isan f1dvance towfll"d~ perfection 
along two liul't! of stnl(~tllre, which lliiller thought 
were fliudaUlciitally diITl'l"('ut; Ilamely,-fiftotly, ~Iem· 
Illata, or th(' I!O-callcd "I;imilio eyes," whieh have a lel1~ 
and cornea; and secondly," t'Ompouzl(l eyes," which 
srem to act mainly by excluding all the rn)"8 from eat'h 
poi lit of the objcd yiewetl, except the lX'ncil thatCOlllh 
in a line perpendicular to the ('()1lH':J: retina. 1n com· 
l)(lund eyee, besides ~U(IIe88 dilTerencee in thc form, 
Prol)(lrtion, number, lind po~ition of the transparent 
COIlClJ coatro by pigrncllt, nnd which net by cxclu~ion, 
we ho.vc additions of Il more or less perf('()t concen­
trating npptlratus; thu8 in the eye of the Meloo the 
fllC(:1.II of the cornea. are "slightly com'e:< both exter· 
nallyand internally-tlHlt i.-<, lenHhnpcd." In man~' 
erllitllC(.'ftIlB there are two l'Orne/l..'-the externnl !<mooth, 
nnd the inter/Ud dil"idcd iuto fncels-within the 8ubstllneo 
of Wllicll, lUI )lilllc Edwunl8 saYS, "rcnflemcns Icutien· 
laites l)Ilrai...;ent II'Clre dc\"doppt..:";" and "ODldiweij thC>iC 
I 'u_ can be detached in a layer di.~tillct from thl;' 
.'Orn~ The transparent cones cooted II ith pigmellt, 
whieh weTC 8UPPClIJOO by }lUl!er to act solely by ex· 
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(,luding dil'crgeut pencils of light, \Ilmally adhere to 
the conlea, but not rarely they are separate from it, 
Bnd ha\'o their £roo ('lid!! ('(lO\'CX; and in thi..! CIUI6 they 
must Ill't M converging lenses, Altogether 110 dhcrsi­
tied i~ the structure of the compound eyes, thnt MUller 
m.akes thrM lUniu c1asse~, with 110 less lhall 8(l\'ell sub­
dili~il)ns of structure; he mnkCII a fonrth main cla.ss, 
nllmdy, "n/!gr<"gutc8" of stemmatn, and he udds that 
'·,hid is the trnu9tiou·form between the rnOF;6ic-like 
COlllPOllllI1 <'yes unpro\'ided with a concentrating Bp­

pflratu~, and o'l-,"ftns of ,-isioll with ~lIeh an BpparatUs." 
With th('!l(l fal't!, bere too briefly and imperfectly 

gin'n, lI'hidl lIhow how mUl'h graduated di"emty Ulerc 
i~ in the eyes of Ollr exi:;ting cl'UstaC;.'fin8, and bcnring in 
mind how small the number of liling IUlimals is in 
proportion to thOl!e which hMe become extinct, I can 
8(l(l no "cry great dilliculty (1I0t more than ill the case 
of lIlany o ther structures) in belioving thut IUlturnl 
",,'Iil('tion has ooll\'erted the s.imple uppnmtn~ of an olltie 
I\{'TI'{' lIl('rely COIlted with Jligment and inl'cilted by 
trnll~pRl'(>nt m!'mbrnne, iuto lUI o]lti('ai ituttnllllcnt Wi 

I)(>rfed Wi iii I~ by any member of the great 
.\rti('ulate cia" .. 

li e wlu) will go thus far, if lie flnd 01\ flnishing this 
tn·uti><e that large bodies of fs{'is, otht·rlli:;o inexpJi­
('lIlIl~, eRn be explaiued by the theory of de .... 'C'lIt, ougbt 
not til ll<,~it.ate to go further, and to adm it that a stOIC-­
tUM t'H'n liS perfect us tho eye of 1111 Cflglo might be 
ConllNl II)' nntuml selection, although in this elise he 
,iO('s lIot know any of tho tnuLiitiOllRI grwJ"H, llis rea",,)n 
'!II~ht to ('<>lIquor his imagililltion; thoug-h I iU1I'e felt 
1114' diflictllty fur too keenly to be stlri'ri~'(1 litany degree 
of ht'~itllti\)11 ill t'x\(-ndillg tho pri.tl{'ilJle of naturni seJec. 
liull til Buchl!tartliug lengtha. 

It i8 lICftre.!iy l~bJe to aroid comparing the eye to 
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a tclescop<'. ,Yo know that thi~ instrument has been 
perfected by the long-continucd effort! of tho highest 
lnunan intellects; and wo nnturally infer that the eye 
lIas been fanned by 0. somewhut analogous l)roces.~. Uut 
may nat tills inference be ]lresumpt\lou~? Have we 
any right to /lS:;nIlle that Iho Creator works by intel­
lectual powers like thoso of man? If we must com­
pare the eye to ,m optical instrument, we ongllt in 
illluginlitiou to take a thick layer of transparent tissue, 
with space!! filled with fluid, nnd witll a nerve sensitive 
to light beneath, and theu suppose e,'ery Pllrt of this 
layer to be continually changing slowly ill density, so 
lli! to separate into I"yen! ofdifi'erent den~itics and thick· 
nosses, pl!\cW at different di.:;tanees from ench other, 
and with the Sllrftl('ell of each layer slowly changing in 
form. Further we lllUst suppose tiUlt tlwre is a power 
(natural scit.'Ction) alway:; intently watching cuch slight 
accidcntnl ,\iterution iii tho transparent 1'lyeN; und 
ctllY'fully S('iecting each ulteration wllich, under \'urie,1 
cir('Ulustances, may in any way, or in any degr<'e, tend 
to produce a distincter image. Wo must suppose cach 
ncw staw of the instnunent to 00 multiplied Ly tLI' 
million; nnd eneh to be prescn'ed till a better be pro­
duced, and tllen tho old OIlCS to 00 destroyed. In Iil'iug 
bodies, \'nriution will cause tho slight altemtions, gene­
ration will multiply them almost infillitc1y, und natural 
Bclectioll will pick out with unerring skill ench im]lrore­
ment. Let thi~ procCl'S go 011 for millions on million~ 
of years; and during cach year 011 miliiOIlS of indi­
viduals of mUll)' kin(is; rmd may we not believo thnt 11 
living optical instrument might th\1.9 00 formed lIS 
superior to OI1C of glass, II.l!tJJOII'orks oftllo Crelltoraro 
tuthoseof mall? 

If it could 00 demorurtrated that IIny comllle~ organ 
exi~ted, which could not possibly hal'O been formed by 
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unm('tOu!>, Sll!'('e<,h'(', slight modification!>, my tlloory 
would o.lo:Iolutl'ly break dO\\11. Hut I can find out no 
surh CIU:le. ?\o doubt mUlly Org.lIlS cxillt of which wc 
do not know tho tnlllsitional gn.dcs, more CIlpeciully if 
we look to Illlwh-isoluted speeirs, rollnd which, accord­
ing to my tilcory, there hM Ix-o:n Illll(:h extinction. Or 
again, if wo look to an organ common to all tho mem­
Uc'rs of a lurge class, fvr in this lllttcr rose the organ 
111114 hllWl l.Jc<.u fir"t fonned nt 1111 extremcly remote 
I)('riod, siu('o which IIll the UlBny 11WmOc1'8 of the class 
il/H-e hN-n den' loped ; Bud iu onl('r to di!;OOI'cr the 
('fIrly Irnn~itiol\l\l gmd('S through which tho orgtlu hrul 
pn_~,...'(I, w(' should hal'o 10 look to H'ry allciclltallcestrnl 
rvrlll~, long f{ince become extiurt 

We ~huuJd Ue extremely cautious in <'OlIciu<iing thllt 
nn orgun eollJd not have IJ«.n formed by trousitionnl 
~'l1l1ll1tions of somo kind. ::\Tumcrous CU!I('S eould be 
giv('/1 umongst tho lower animals of tho sumo organ 
p('rfonllillg nt the samo time II holly di~tinct functions; 
thwi tlw ulimentary canal rc~pircs, dig('>.L<, and excretes 
in till' Inrl'a of the dragon-fly alld in Iho fish CQuitcs. 
]11 thr lIydrll, Ihe animal mlly bP tllnle<1 ill~idc oul. 
and the> c:\:l..,rior !'urfaoo will tht·n di~t au(1 tho 6.to­
mad. l'("l,i"'. In Sllch cnscs natural 8C'ledinll might 
'I",<,iali-e, if any aJ"antage were thus gniul'd. u part or 
ol')-'1ln, whkh llud performe<1 tll'O functions. for one 
fuu1'tion alone, and tllUS II'holly change its natllr(' by 
ill!l<'Usihl(' ~h'll8. Ct-rtaiu Illants, ,\~ !l()nh' I,('guminosre. 
Yioln('l'n', .\-c., bear two kirHls of 1101\'cl1l j one IUl\-illg 
tlw norrunl Slnwilire of the oTlll'r, tll(' other kiuJ Ocing 
d,·:.::n;,I(·, l, thou;:;-h somctim('il mol'(' ("rtil(, than the per_ 
f(~·t kimi: if tiw plllllt ccUS('t! to lwar it~ !lCrf('(·t /lowers. 
alI<I IhiH did ()('('lIr during !!(:w'rn! ~-('al'l \Iith an illl­
IMlT1 e<] s]l('('illll'1I of &'picarJl6 in J-'mn('(', n grellt and 
lIu,I.ll •u tnl1l"ili"n would PI111i11\:Iltly 1..11-' l'rr ... ·(~((:d ill the 
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IIsture of the plllllt. Two distinct organa 9OmetimC8 
perform simulll:lnooll.'Jly the same fUn(!tivn in the same 
indil-idual; to give one instunce, tuc-re lire fish with 
giBs or umuc!Jiro that breathe the air dis.~ ... l\'ell in thc 
Imter, at the Mme time that tlu:·y breathe free air in 
th,·ir 6wimlJladdN'S, this latter Orgtll\ luwing a ductu!I 
pnellmaticus for iu ~UllJlly, and bein-.tdil-idl..a. by highly 
nlSCular Ilftrtitioll'l. In thili6 ca.se8 OIlO of the two or­
gnn.'J might be modified and perfecwd 80 Il8 to perform 
all the work by iuelf, being aided during the process of 
modification by the other orgall; and th{'l\ this other 
orga.n might 00 modified for !!Ollie othcr and quite dis­
tind Ilu'lJO&e, or be quite oblitemted. 

The illustration of the swimbladder in fi~he8 is a good 
one, becaUl!6 it shows Its clearly the highly importllIlt 
fact that au organ originally coIl.Strnct.l'd for one pur­
PO>IC, namely flotntion. may be ('()Ilycncd into one for a 
wholly different purpose, namely rc5Jliration. '1110 swim­
billddcr hlU<, al.'!O, Ue('n worked in RJj an accessory to th(' 
nurlitory orgtlns of certain fisll, or, fOf I do not know 
which riew iii now generally hdd, a part of the audi­
tory allparntull hll8 been worked ill aa 0. colOplelOeut to 
the swimbladder. All phr~ologista admit that thellwim­
Lladder is homologous. or " ideally similar" ill position 
lind structure lIitll the lungs of the higher vertebrate 
Ilnimals; hence there lIO('mll to me to be no extreme 
tliffiellity in believing that Ilatuml selection hll8!l.ctullll~· 
('ouI'erted a 8wimLladdcr iuto a lung, or orgall u,;cd ex­
dnsiveiyfofre!lllimiion. 

On this I-iew it IlIlly be inferred that all '-crleJ..rate 
animals haying true lungs have de8C('nded by ordinary 
gtmeratiou from lUI anciellt llrototYlloC, of which we knOll 
nothing, fumislled with 0. floating apllIlrtltns or swim­
bladder. We can thl1l1, lUI I infer from l)rofessor Owell'~ 
inkresting description of these parUl, understand the 
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strange fact that every pnrticle of food nnd drink wllieh 
we swallow hlUl to pass over tho orifloo of the lracheB, 
witb SOlDO risk of fnUing inlo the lUllS'> notwithstanding 
the Ueautiful contrivance by which tho glottis is c101!e<i. 
In the hig:IH:>r Vertebrata the branchiro have wholly dis­
npprurcd-the slits on tho sides of tllO noek and tho 
loo~lik (' course of tho arteries still marking in the om­
bryo their former position. But it i8 colH:oh'nble that 
the now utterly lost branehiro might l!two been gra_ 
dually worked in by natural &l'lection for some quite 
dinin(·t purpose: i ll the Silme mannC'r as, 011 tho viow 
C'ntcrtainod by some nntnraJj~ta tllat the bmnchiro and 
dOf'l:i/lI8('ai('fl of Annelids are homologou8 with the wings 
IUlil "ing-co,'ers of insects, it is prooollie that organs 
whidl nt a ycry ancient period IICr\'\xl fer respiration 
have boen actually conl"erted inlo orgaus of flight. 

In C'onsidering transitions of orgllns, it is 80 impoOrt.'lnt 
to benr ill mind tho probability of COilYcraiOIl from ono 
function to another, that 1 wiU give Olle lUore instance. 
J'otlmwulni(>d rirrip~:dos hnl·o two minute folds of skin, 
('llikd by mo tho OYigerous frena, wJlidl 8!'T\'('. through 
the 1ll('llllS of a sticky Sl.'Crction, 10 remin tho oftWI until 
tlll'~' art· bntchPd within Ihe Silek. 'Ihl.'lle l'irriped.es 
han' 110 brnnchi!e, the whole surf!l{'e of the hodyand 
8Ile!.;, iu('\uding tho small frena, serving for respiration. 
']'Jw Balalli,loo or 8!'ssile cirripcdes, on the other band, 
lun'o no u,i;,,-erous frena, the ~ga Iring: looee at tho 
Lottum of tile Silck, ill tbe I1'cll-cncloeed shell; but they 
lull'(" ill llw 8a.rne rduti,-o posit ion, ln~c. mucb foidcll 
nwmlmmt'e, ",·h idl frcelycolllmuni(,flto with thecirculu­
tory JfI{'unro of tho snck and body. and whi('h havo oo{'n 
con~icll·rt'(] to be branchim by Prof. O",cu find all other 
Ilatllraiillt ~ who havo treated on tho subject. Xow 1 
think no 0110 will dispute that tile o"igt'rous frenn in 
1111' Ollt' family are strictly 1I01U0IogoU8 \\ ith Ihl' bronohim 
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of the other family; illdee(l, they graduate into eaell 
other, Therefore 1 do not doubt that the two little folds 
of skin, whiell originally serred ll.'Iovigerous frena, but 
which, likellii>e, very sl ightly aided the act of respira­
tion, have been gradually COllverted by natural selection 
into Lrauchire, simply through an increase in their size 
and the obliteration of their adhesh'o glands. If all 
pedullculated eirripedes 11ad become extinct, and thcy 
/UII'O already ButTered tIT moro extinction than Illwe 
sessile cirripedr.s, who \\'011](1 over have imagined that 
the bmnchioo in this latter family had originally existed 
I\S organs for preventing the ova from ooing wll.'lhed out 
of the sack? 

Although we mllst 00 extremely cautif)us in conclud­
ing that any organ ('Quid not possibly haye been llrQ­
dn~d by sue~s.>ive trausit ioll«l gmdations, yet, un­
doubtedly, grave casos of dillienlty OIXlur, some of which 
will be di>:!Cussed in Illy future work. 

One of tllO grnwst is that of nenter insects, wllicll 
are often very ditTen.:mtly oonstnlcted from either the 
males or fertile fenmlea; but this CIl!!C will be treated 
of ill the lIext cllapler, The electric organs of fishes 
otTer another ease of special dilliculty; it is impossible 
to conceivo by what steps these wondrous organs ha"o 
been produced; but, flS Owen and others im"e remarked, 
their intimate structure closely resembles thatof common 
muscle; and as it IlIIs IMcly boon shown that Rays have 
an organ elosely analogous to the electric aplJamtu!!, and 
yct do not, as l\[attelleci asserts, disclunge any electri­
city, we must OWl} that we are far too ignonult to argue 
that no transition of any kiud is possible. 

Tho electrio organs otTer another and m'en more 
serious difficulty; for they occur in only about a dozen 
fisllCB, of which se"eml aro widcly remote in their 
affinities. Generally when the same organ appears ill 

c "r:n I".", W Ii< f 1 ~ rwin nli" 
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!lCveml mClllhl-'l'l! of the sarno dnss, <"']"IC<'inlly if in 
mNnlol-'rs lun"ing Yery different habits of life, we may 
attribute iLlI)r('8('IlCQ to inhcrilUIIl'6 from a common 
/ulce>!tor; and iLl absence in IIOl11e of the members to 
its ION! through di._u:>c or nalUral ;J(·lt.oetion. llut if the 
(·I~lri(, organs had been inlwrit ... d from one ancient 
progpnitof thus pro"ided, we mig-lit hnn' (!xpocled that 
all clt'("tric fbh("8 would hal'C l,.(lClI ~r)(.oeial!y rclutoo 10 
Cfl('h other. Nor docs geology at all lead to tho belief 
that fOflll(·rly most fishes had elC('tric orgRlllI, which 
mObt of thtir modified dCSCtlllhlllt.i han- lost. Tho 
rrt~'llt'6 of IUUlinOIli! o~ns illaf\'\I' ill81'CU, hl-'long­
in~ 10 (liifcrcnt families Ilnd onl.,!'l., om.'", a parallel 
etL't' uf dit1i(·uhy. Other C8.:;C8 oould be g1"cn; for in­
!!Lm,·t' ill plum"" tile Ycry ('lIriow contrl\allCC of U IIlUSS 
of pullclI-grllin~, oome on a foot-dtulk with a sticky 
g-Iuwl at the end, is the !)ame in Ol'(:hisand Aselepius,­
gt'lI()fR almost as remote as pos.~iLle amongl!' flowering 
l,hIHI~. I II nllthellO ca,;(>~ of two v()ry distinct speciC'S 
furni~IH .. I lIith appnrcntly tllC SIlmo nllQlIllllous Ofg'flll, 
it "Iwuld ~,ov,..·rnl(1 that, nlthon:.:lr the gcnernlllp­
)'lI'aJ1Ul('C 1111<1 fUlI('tiou of the orgull Illay be the same, 
yet .. ,mo fundauu ntal dilTr'ren('u (·,111 gl·w'rolly Le de­
tt'i.1{'ll. I 8W iudilll'(i to kli"Hl that in llearl~·thc,.:ame 
w.y l1li hro men lia"c oom{'tinh'''' ill<Il'I"'lId('nti~' hit 011 

the TCry Mmo inwntion, !!() Illltural lIf·1t..-ction. working 
for the goorl (>f eRell being ami taking admlltage or 
anaJOWlulI '·Rriution~. hflS 8Omctinl('~ modified in vcry 
nearly the lIIllllC Illnnucr two purt~ in twoor:"'1l11ic bcings, 
whieh I",inwsowe hut little of their ~truClure in common 
to inllt'rimn('O from thc same a))('(·~tor. 

Althuugh ill many ('fISC'S it i~ most diffieult to COII­
jecturo hy what tnm~itiou8 o~n~ could haw' Rrri"ed lit 
t1wir l'reeent staw; yet. con~id,'rillg that the llroportioll 
0( li"wg and known fonns to the utinct and unkno,,"u 
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is no,), small, I haxe bet>n ru<tonishcd how rtlrdy an 
organ can be named, tOWlIrd, which no tmllilitiollaJ 
gmd,> ill known to lead, It certainly is not tnle, that 
new orgons onen al'l>ear 6ud(h:llly in Rlly c1a.~s, as if 
creatc'<i for some special IlUrpoflc j ILl! indeed ~ 
!lhown Ly that old, Lut some"ilat exnggcmted, canon 
in nntund history of "Kntum non fucit Hultum," \Ye 
meet with this admission ill the writ ings of almost 
crcry cXI)('ricnecc:i natumlist; as i\liluo Edwnrds lUUl 
well c.xllrt!ssed it, Nature is prodigal in variety, but 
niggard in inuo,'ation, Why, on tho theory o( Creation, 
should tJlis be so? Why should all the IMlris and Orgal\8 
of mnny illde~udent beiu.,~ each sUIlfXl8Cd to bal'l' been 
fI('pnratcly Cl'fflted (or ib proper plnce in nature, be so 
oollllllOllly linked together by gmduated stepil? Why 
slloulll not Nature hnn:l taken II leap from structure to 
Btnletllre 1 On tho theory of natuml selection, we can 
c1('f1riy understand why silo ShOlllti lIot; (or natural 
seleeti,)Il ean net only by tnking' ndvantngo of slight 
6ueeell,iI'e "ariations; she can IIC"CI' tako II. leap, but 
mu~t advance by short and slow stcp.!', 

Orgalll oj little apparent i11lpoytance,-~ natuml 
IW'lC('tioll acts by life and death,-by the Ilre!lCn"ation of 
illdh'i<iuals with 3ny fa,"ourable mriation, aud by the 
destnl('tion of those with any IInfa,·oumblo de,·iation of 
stnlctnt(',-I haYt' somctimes (<!It milch difficulty in 
1Il1dcr,;ulIlding the origin of simple parts, of wllicll the 
importall<'C does not seem sufficient to cause the pre­
scrnlotion of successively varying indil'idunls, I ha.e 
sometilileH fclt as IUUell difficulty, though of a ,·ery dif· 
ferent kind, 011 this hend, I\.lI ill the cnscof nn orgnn lUI 
perfect Bud romplcx 118 the eye, 

jll the flrst place, we nremuch too ignomnt ill regard 
to the whole ecouomy o( Bily olle organic being, to say 
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what sliA:ht IllodifhdioWl would be of importance or 
1l0L I II a former chapter I 11Il\-c gh'en inston{'CS of 
most trining cimmcters, Buch as the down on fruit and 
the colour of its lleoh, the colour of the skin and hair 
of qurulrllpcds, which, frorn Ucillg correiatro with roD­
~titlltioUill difTcrencca or from determining the attacks 
of [1180('1;;1, might llliSurcdly Uc uckd on by nntural 
I«'l(,ption. 'l'h(' roil of the gimfft.l look.s like all aTli­
(bully ('Ou,trueled Hy-HaJlp(,r; nud it 8C'e1D1J at first 
inel"(~ljhlc that this could 11I1\'e bern adapted for its 
pn:· ... ·nt pu'l)()8i' by BllCOC><si,'c sli~ht mOl.liflcation8, each 
ooUl"r and better, for 80 trifling rUl object ill! driving 
I\WI\} flil '8; yet w(' !;honld pau>:i8 hcforc being too l)(l;>i· 
tin' ('w~n ill this case, for we know that the distrilmtion 
and (I;\:istcnro of caUle and other Animals ill Routh 
Amcri('a absolutely depend 011 their pOller of resisting 
the attacks of insects: so that indil"iduals "'hich could 
hy allY mf'lIns defend tiwlllsclves from these smull 
cn(>mit'~, lIou ld be able to ronge into new pa.stures and 
thus g>liu n great adyantage. h is not tllat the larger 
qll.fUlnlpcd.~ arc actually de~troyt'd ("J:t'(>pt in BOme rare 
1'11lW1II) !Jy fli{'t<, !Jut thoy nro inl't·" .... utly harassed fUld 
tlw·ir Ftrellh-th n..(\uC"('(l, BO that tlH'y arc more lIub;'tt to 
ditt',",'. or not 90 well enabled in 1\ rominA: (\.-lIrth to 
M'ar • .'h fur food., or to e,;cap€ fnllll 1)OOI;t~ uf prey. 

0'l."U118 now of trifling importolnce hil\-a probably in 
",)mt' e~ been of high important'(> to an early pro­
~t·lIit.)r, Rnd, afier ha\-ing bt..'(ln ~Io""lr perfected at II 
Conll(lr lX'riod, have been trnllsmitled in u('arly the MillO 

~tat(l, although !lOW become of Yf'ry slight usc; IUi(i any 
aMlltUly injllriolls<ieviutiolls inlilcir ~tructure will alwa)"s 
hav .. be<'n ch~kcd by IIlltllml IlCIf'Ction. Sccing how 
important an organ of locomotion the tail is ill 1l1ost 
¥tutU> anima"" its ~lIeml 11tC><eIlOO and 100 for mallY 
~ ill 80 many lfUld animals, which ill their lungs 
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or modifi~\ swilllbladder8 betmy their aqnatic origin, 
may perhups be thus accounted for. A well-<\eveloped 
tail haviug been formed in au aquatic animal, it might 
subsequently cOllie to be worked in for !Ill sorts of pur­
poses, as a fly-fl!lpper, an orgnn of pr~.'hension, or 0.3 an 
ai(\ in turning, as witll tho dog, though tho aid mn,t 00 
slight, for the hare, with lumBy auy tail, can double 
quic-klyenough. 

In the second Illacc, we may sometimes attribute 
importance to chamcter8 which are really of very litlle 
importance, und whidl huve originated from quito 
secondary causes, independently of natural selection. 
We should remember that climate, food, &c., llrobably 
hayc some little diroct influence on the organisation; 
that dUHUCtcrs reappearfrolll the law ofrev(,l"l:liotl; thnt 
correbtion of groI\-tll will hnve hud II. mO!lt important 
influence in modifyiug various structure3; and finally, 
that sexual selection will often h(l.\c largely modified 
the external churncter8 of animnb having a will, to 
give ono mule nn adnlntnge in fighting with unother 
or in chnrming the femalcs. .Mor~)\·er when a modifi­
cation of structure has primarily ariscn from the nb()I'e 
or othcr unknown causes, it lIlay at first have been of 
no advanulge tQ tilll species, but IIllly subsequently 
haye been taken advantage of by the descemhwts of 
the species under new conditions of life and with newly 
acquired hubits. 

To giyO a. fow instflnces to illustmto tllese I"ttcr re­
marks. If green woodpeckers alone h!ld cxist€(\, and 
we did net know that there wcre mally blnck and pied 
kinds, I dare say tllat we should 11ll.Ye thought that the 
green colollr was a heautiful adaptation to hide this 
tree-frequenting bird from its enemies; lind conse­
quently that itwas II. charaetcrof importance aud might 
luwe been acquil"cd through natural select ion; Il~ it is. 

~~-' Th< r:n II' I' W f h rl S ilr i linp 
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Ire ('(Innot clonbt tbat the colour is due to !lOme quite 
dL,tiuct call.:K', probably to lIe."(ual selection. A troiling 
palm in the Ualay An:hilW!lago climbs tbe loftiest 
1n. ... ·S by the aid of exquisitely collitruck'd hooks clus­
tered around till; euds of the brullthcs, and this COI1-

trinulCC, 110 doubt., is of the highOlit scn'ioo te the 
plant; but 113 we see nearly similar hooks on many 
troes which are not climbers, thl3 hooks Oll the palm 
lIlay llU\'c arisen from unknown law~ of growth, and 
h{L\'e Ut('n suh;equently taken otlnmtnge of by the 
plant undergoing furtber m()(iifi('(ltioli and becoming a 
diml.wr. The naked skin Qn the l\l·ad Qf 0. \'Ultllre is 
gt·nemlly ('()ll:!.idf'n.'<I as II. dircd adaptBtion for wfllIQwing 
in l)lltridity; lind 110 it may be, Qr it may IlOIIiJibly be 
due to till' direct actiQn Qf Jlntritl matter; but we 
should be \'cry cautiQUS in dmwillg any such inference, 
Whell we IICO that the skin Qn the head of the clelln­
fccding" 1I\0.le turkey is likewise llnkod. 'i'ho sutures in 
till' ~kulls of youug mammnls lun-a been nel\'nn~od as a 
lwautiful ndnptutioll fOf aiding IMrtnritiQIl, and nQ dQnlot 
th"y flll"i litatc, or way be inrli"lxm,;nblo for tllig act; 
lout Q.tJ lIutun'lI occur ill tbe ~kull~ of young birds and 
rt ptiles. .. "hieh Wt.\'(! only to eS('4po from a broke'lI cgg", 

we lUay iufef that thig stru('ture lw aril!l-'u froru the 
tan or growth, and bas been tuken a\inmtuge of in tllC 
parturitiou of th~ higher animal!!. 

We are prufoundly igllonmt of the ('lms,o'S producing 
aligbt u.nd unimportant variatiolli!; and we are imml'di­
atel)' Dlade eouijCious Qf this hy r0nl..'Cting (111 the IliOi,>r­
eDCi'8 iu the breed..i Qf Qur dQmC1:ltlt-ntl;(\ nnilllals in 
difrereut oountril..'II,-llIore etlpednlly in tllll II'!III ci"iliscd 
oountriee where there bus becn but litllc nrtificial llCil'C­
tioo.. Animals k(>pt loy 811\"14-.'\:>1 ill ditTerent countries 
often lave to struggle for llwit- 13\\ Ii llUu..illt\·uce, and 
would be es.poecd. to a certain extent to Mtural IIClcc-

L 
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lion, alld individuals with sliglltly difTerenl oomrtitu­
tiolls "'ollid succeed best. under different climates. 
A good oh!!en'er states that ill cattle 8lI/JC(lptibility to 
tile nttaeks of Hies is correlated with colour, IUl is the 
liability to be poisoned by certain plants; 80 thnt e"fen 
colour would be thus subjeded to the action of natuml 
8('lection. OtllCt obscn'ers nre convinced that a dnmp 
climate affecta the growtll of the hair, and that with the 
hair the bonIS are correlated. Mountain breeda always 
differ from lowland breeds; and a mOlmtainous country 
would ]lrobe.bly affect the hind limhiJ from exercising 
them mere, and possibly (wen tllO fonn of the pehis; 
And tJlen by tllf' law of homologous variation. the front 
limbs and the head would Ilrobobly be affected. The 
shape, a1eo, of the l>chis might affect by ]1rc8Sl.IrC the 
shape of tho head of tho young ill the womb. Tho 
laborious breathing nCCCSllary in high regions 1I"0uld, \"fe 
iul.l'o somo reason to believe, increaac tho size of tho 
cJu:>st; and again colTelation would come illto play. 
The effects on the whole organisation of lessened ex­
ercise with abundant food is probably still more import­
ant; lind tiJis, WI IL VOII Nllthusius hlUlllltcly ahown in 
his excellent Treatise, is appu~ntly ono chief cause of 
tho great modification which tbe breeds of awine have 
undergone. Uut we are far too ignorant to Bpeculate 
on the relative importance of the aevenll known and 
unknown laws of "ariation; and I have here alluded 
to them only to Bilow that, if we nre unable to account 
for the characteristic differeuccs of our domestic breeds. 
which 1I0w)rthclC8S wo gencrnlly IIdmit to llllve arifl('n 
through ordinnry gencrntion, wo ought not to lay too 
IIllich !treSIJ Oil our ignorn.nce of 010 prcCillO Clluse of 
tile slight anlliogous diffcrences betwC('n l!pcci('8. I 
might hnve adrluced for thill snm(> Jlurpo;!C the differ­
cnres betwC('u the racell of mall, which nre 80 strougly 

Tn.. C",mokte Work of Cr-\es Darw, "n" 



CHJ.P. '·l OnOA.."S OF LfrrLE IXI'OItTA.."CE. 219 

marked; I IImyatld that !IOmo little light ean appRo 
rently be thrown on tho origin of these diffc~nces, 
C'hielly through sexualsclcction of a l)Qrti(mlnr kind, but 
without hero entering on copiouil dctnils my reasoning 
woultl al)pear frivolous. 

Tho foregoing remarks lead me to &II)"" few words 
011 the proWst lutely made by some naturalist&,. against 
the utilitarian doctrine tll£l.t e,·ery detail of stnlcturo 
Iw been ))nJ(lueod for the goOO of itiJ po!iIIC!IiIOr. 'fhey 
beli('l"t' Ul8t ,·ery many stnlCtuMII ha'·o been crooted for 
beauty in the eyes of man, or for mere nlril:ty. This 
doctrine, if tnle, would be absolutely fatal to my theory. 
Yet 1 fully admit tllat many strueturcs are of liO direct 
IIliO to their possessors. Physical conclitiolls Ilrooobly 
htH·e had some little e!Teet 011 stnictUte, quite iudo­
pendently of aliY good thus gAined. Correlation of 
growth hlUlno doubt played a most importAnt part, alld 
a llI:R'ful modification of one part will often llavo en­
tailed 011 other parts diversified changes of 110 direct ll.SC. 

So agAin characters whieh fonnerly were uaeflli, or 
whit·h formerly had aruen from correlation of growth, 
or (rom other unknown cause, may reappear from the 
law or tcl"eJ'I<ion, though now of no dircct usc. The 
cfl'\-ct~ of lIO'xua1sclcctioll, when di".V1ayed in beauty to 
charm the females, can be called u:;c(u.1 only in mther 
a filnX'{l II;lIUlC. But by (ar the moet important COll­
lidt·ration .is that the chicf part of tIle organisation of 
('\"t"ry lH!iug is 8imply duo to inheritance; llnd rollSC­
quelltl)", though each being fl&'IllrOOly is well fitted for 
it. plM'e in nature, many stnictUtcS now llR,"e no direct 
reinti"n to the habits of lifo of cn;"h specic8. Tlul8, we 
<"an b.tnl1r believe that the webbed fl'Ct. of the upland 
8'-*' ur of the (rigatc-binlatc of 81)('('illl usc to these 
hinlJ; ~"e cannot bdicnl thnt. tile similar boDet! in the 

L2 
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ann of the monk!'y, ill !lIe forc-I<.'g of the horse, in tIle 
wing of tIle bat, and in tile flipper of tho senl, are of 
special usc to thc~(l animals. 'Vo Inay &(Ift'ly attribute 
these structures to inheritan('C. But to the progenitor 
of tho upland goo&' and of the frignt(>-bird, webbed f.;>et 
no donbt were 88 useful as they now are to the mO!!t 
Aquatic of existing birds. f'o we may belie'-e tlmt tho 
progrnitor of the 8001 had not a flip(l('r, but a foot with 
th-c toes tittro for wnlking or grMping; aud we mny 
further yonluro to belim-e that tllC 8('wral bonC8 in the 
limbo! of the monkey, hol'ilC, and bnl, whit'll llave been 
illhf'rited from 0. common progenitor, w('rc fonnerly of 
more special U!!l'l to that progt'fiitor, or its progenitors, 
thnn they now are to th('!l{> animahi IUH-ing sudl widely 
din'rsified llnbit~ 'IIl(:n>fore we lIlay inf\·r thAt these 
8('r('mi bonNI might have been acquired through naluml 
IlCloction, snbj'<'t(1(1 fonn('rly, as 11011', to tll(' II('vernllnws 
of inlieritancC', T("'C'rsion, corl'dntion of growth, &c. 
H C'III'C' cI'ery d('tnil of strueture in evcry lil'ing cJ'('/\turo 
(making SOliI(' liltl(' allowance for the direct action of 
Ilh~'ilicnl colldilions) may be "i('w('d, ('itller 88 haYing 
been of special we to 80me ancestral form, or 8B being 
no\I' of sfK'Cinl lise to the d('fJ('('ndanu of this fonn­
('itb"r directly, or ill(lirectly through tho complex laws 
ofgro\\1h. 

Natuml scl('('tion cannot possibly produce ally moditi­
entir)ll in aliy 011(1 spt'('ics exclll~ively for til(' good of 
another spe-eies; though througllOllt natllre ODe SJX'Cips 
in('('SSClntly w'kes advantage of, und Ilrotits by, the struc­
tun.' of anOUI('T, nut natul'llol scle(·tion can and does 
often IlrOO.UC(' struC'tUn'II for the Ilif'('('t injury of otber 
spc<'ics, as wo f!('(' in tli(' fang of the addt·r, and in the 
oyillOSitol' of the iclm('umon, by whieh its eggs nTO depo. 
ailed ill the li\'illg bodics of other in8C(·ts. If it could 
be prow!(l that any part of tho structUn'l of !lny ono 
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~1)('('iOJll had been formed for the exdush·e good of 
another fJpe<:ies, it would annihilate my theory, for such 
could not have been produced tlnough natuml scIre­
tion. Ahhough many statcmenta may be found in 
worka on natural history to this l1ffeet, I l1al1not find 
enm ono wllich seems to mo of lilly weight. It is 
ndmitted that the rattlesllake has a l)GillOu.fung for its 
011'11 defence and for t}IC destruction of ita prey j hut 
some authon suppose tllat at the 8Illlle time this snako 
is rllmi.~hed with a. rattle for it. OWII injury, IIIlmeiy, to 
warll illl prey to escape. I wOIlI(1 ailllOl!t lUI soon belic\'o 
that the ent curls the end of it.! tail wheu preparing to 
spring, in order to warn the doomed mouac. Butl ham 
not ~1)4C(l here to enter en tllis and oilier such cases. 

Natural selection will never Ilroduoo in a being any­
thing illjurious to itself, for Ilaturol selE:!Ction acts solely 
by fmd fo r tilC good of cacho No organ wiU be formed, 
as Puley has remarked, for the purpOfJO of ClIllSillg pain 
or fOf doillg au illjury to iii! posscb80r. H It fair balanoo 
be struck between tho good nnd evil cnu.sed by each 
pRrt, each will be found 011 the \\'11010 w:hantagoous. 
.\fter tbl' Jar"'" of time, under changing conditions of 
lit"~. if any part comes to be injurious, it will be modi­
fil>d j or if il be not 80, the being will become extillct. 
811 myriatL! haw become extinct. 

Satural lIO·ledion tends ollly to make each organic 
bo ins u perfect as, or slightly more perfl'('t thall, the 
otlll'f inhabitanli! or the same country with which it hll8 
t .. lltru~l\l for existence. Aud wo seo thut this is the 
dtogree of perfection attained uuder nnture. 'fhe on­
dt-mie IInlllutlioll8 of New Zealand, for instance, are 
perfl'd (lU'> oompared with flllOtlwf j but tlll'yal'() 1I0W 
lIlpidly yit>lding wrore the adnl.llrLng Il·gioD9 of pInnts 
IIDd. aaimab introduced from Ellrop.·. .sutural ~Iectioll 
_ill DOl produce abo!olute IJCrfl'(·'ioll, nor do we always 
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meet, as fur as we can judge, witll this high stllndard 
under nature. 'l 'ho correction for the aberration of 
light is SlIid, on high authority, Dot to be perfect eyen 
in tbat most perfect organ, the oye. IT our reason 
lcwls u.s to admire witll enthusiasm 0. multitude of 
inimitable colltrimnces in nature, this saIne rellllOll tells 
us. though wo mlly eusily err on both sides, that some 
other contrivauccs uro le88 perfect. Can we consider 
the sting of the wasp or of the bee as perfect, whiell, 
whel1 used against many attacking animals, cannot be 
withdrawn, owing to tllO bockwl\.rd scrmtures, aud 80 
inevitably eauses the death of tho insect by tearing out 
itsyiscer&.? 

IT we look at the stiug of tbe bee, 88 having origin­
ally existed in 0. remote progenitor as a boring and 
serrated instnlment, like that in SO mallY members of 
the SlIme great order, and which IlIIs been mOllified but 
not perfected for its present iJUrp<»>e, with the poison 
originally adapted for IlOme purpose, slIch as to produce 
gulls, subsequently inteUl:!ified, we cau perhaps IInder· 
stand how it is that the use of the sting SllOUld 110 often 
cause the insect's own (leath: for if 011 the whole the 
power of stinging be useful to the community, it will 
fulfil all the requirements of natural selectioll, though it 
may cause the death of IlOme few members. If we ad­
mire the truly wonderfnl power of scent by which the 
males of lIlallY iuBCCts find their females, can wo admire 
the production for this single purpose of thousands of 
dronos, which are utterly useless to the community for 
ally other eml, and which liTO uitilllately slaughtered by 
their induslrious and sterile sisters? I t may be diffi­
cult, but we ought to admire the Bin-age instillctiyo 
llatrOO. of the queen-boo, which urgcB her to destroy the 
young queens her daughters ns fiOOli lUI born, or to 
peruh .herself ill tllo eombat; for undoubte<ily this is 
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for thu good of the community; and materunl lo"e or 
matcrunl hatred, though the latter fortlluntcly is most 
roTC, is all the some to the lneJ:ol't\blc principle of 
natlll't\1 rK'lcction, If we admire tho sevenll ing'('nioll8 
eontrh'fUlees, by which the flowel'8' of tho Orcllis and of 
many other JJ]ants nro fertilised tlU'Ough insoct agency, 
can wo COllBiticr til! equally per(oct the clnoorotion by 
our fir·tree8 of denge clouds of pollen, in order that a 
feW grouules mny be wafted by a ch8lloo breeze on in 
thcomlcs ? 

Summar!} oj C'lwpter,-We lun'e in this chapter dis­
cusst.-d IIOme of the <lillicultics and oLj:'Ctioll8 which may 
oo_urgt-d nf,,'Uillst mythoory. UlUlyof them nrovery 
acriollil; Lut I think that ill the discu:;z;ioll light has been 
thrown on I!I:!rernl fuets, which on the theory of inde­
pendent nets of creation are utterly obscure. We have 
I;o.)(·n that I!pl'eios at any ouo period firo ilOt indefinitcly 
mriablc, ami arc ~ot linked togelller by a multitude 
of interml'tliote gradations, partly LecnU80 tho IJr00es8 of 
natural adl'("tion ,,-ill always be ,'cry slow, and will /lct, 
at any OUt' tim<', only on a very few fonna; and )Jartly 
loo.'("WJ(' the rery pl'OCCt;.S of natul'11) 8d(>(1.ioll /llmOiit 
impli ... th l ' t'Ontwnai supplanting and utiuction of pre­
c.ding ancl inknu«liate gradntions. Clo.:!y allied spe­
(-ies, now living on a continuous area, mUIJt often !1I"'O 
...... n f,lrul("<i when tbe area waa not <"Olitinllou!;' aud 
.twn thtl (vnditiOll8 of life did not inBCIlIJibly graduate 
.way from 0110 part to anotber. Wll(-'n two mricties 
are COnDl,1 in t,,-o districts of a continuoUII area-, an in. 
termtdialt-' variety '\'Iill often be formO(~ fitWd for an 
interm..diaw SOD<-'; but from re8.80IlS &iM!igncd, tho inter. 
mediate Vark-ty will usually exi.!t in !('''''''r numlx:rs than 
the ttm lOnna wbkh ii oolmectd ; colmOqu('ntJy tho two 
latter, daring the connie of further modificatioll, from 
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c..usting in great(or numbcr!!, will havc agrcnt advantage 
o,'or tho less numerous interml,'<iinto mricty, and will 
thus wmcrolly BllCCQC(i in supplnllting nnd extenni· 
nating it. 

We han'! seen ill this chnpter how co.utiou8 we should 
be in oonduding that tho most dil1'erent habits of life 
could not gmduate into co.ch other; that II oot, for 
instance, could not ha\"c been fomu~1 by natuml 8('1ec­
lion from an tUl;mnl wllich at first could only glide 
through the air. 

'Vo ha\"o ~n thnt a species may lInder newoondi­
tions of life change its habits, or lia"e dh'ersified habits, 
with somo habits "cry unlike those of its nco.rest con­
geners. lienee we cun understand, booring in mind 
that each organic being is trying to lire wherewr it 
enn li\'e, how it Ims ari3Cl1 that there are ulliand gE'€8C 
with wcbbed f('(!t, ground woodpeckers, dh'iDg thrushes, 
and ptt.rcis with (ilo habits of auks. 

Although tho Ldirf thllt an orga,p. 80 perfect as the 
eyc could havc ~n formed by Datuml selection, is 
more than enough to stagger any ono; yet iII tho co.ae 
of any organ, if we know of a long 8('riCil of gmdntiolls 
in tXlIllplaity, each good for its JlO88CIl8Or, then, under 
changing conditions of life, there is no logical impol'si­
bility in the acquirement of any ooncc.ivnble degree of 
perfection through Mtural selcdion. ]n tho cases in 
wbich wo know of 110 intermediate or tnmsitional states, 
we should be l'ery cautiOllil in ooncluding that nono 
oould ha,'e existed, for the homologlefl of luany organs 
and their int('rmc<iiate statC8 show that wonderful meta· 
morph08e8 in function are at least posi!ible. For instance, 
n swim-bladder hM nppru'Cutly been CQn\-erted into an 
air-brco.thillg IUllg. 'I'he same orgnn having performC'd 
simultallooll~ly Yery different fllllctiou~, and then llfl\'ing 
been spccio.lised for oue function; and two \'erydistinct 
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organs ua,·ing pcrforIQ('(1 at tho 8RnlO time tue sallie 
fUllt'tion, the one hU"ing been p4'rfec tro whillit aided 
by the other, must often ha,·o largely facilitated. 
tmwilions. 

Wo nro far too ignorant, in almost evcry case, to be 
cnllbled to assert that Illly part or organ is so unim_ 
portant for the wclfare of a specics, that modifications 
in it.> structuro could not 1111.\'0 boon 810wly accumulated 
by nwanil of natural .selection. But wo may confidently 
bdit\"o tllll.t UlallY modificntionll, wholly duo to tho laws 
of growth, and at first ill 110 way (I(h'antageous to a 
~poci~..., havo been subsequently takcn sdmutago of by 
tlle ~tjll further modified deeccndants of this species. 
We may, also, bcliel"c that a part fonnerly of high im­
portance haa often been retained (lUI the tail of an 
aquatic unimal by its terrestrial descendants), though it 
Imll ixOWIIIO of such smull importaneo that it could not, 
in ita present s1o.{o, havo been acquirod by natural .selec­
tion,-a power which acta solely uy tho prescrmtion of 
jlrofitablo ,"anatiollll in tJlO stnlff.;:le for life. 

XII1llrol 8('1C('tion will prodll~ nothing in 0110 ~pecies 
for tlw e][rl u~i\'e good or injllry of another; thongh it 
may wI,1I produ('e port.~, organ$, ami ('X('rctiOllll highly 
u,,·flll I'f c'·cn indi~pcnsabl~, or highly injurious to 
snuthl r BIIl"'it..~ Lut in all C&SCfl at the I;Qmo time u:;dul 
to th.l OWlll·r. Xalural IIClcction in each wcll-stocked 
etlUutry ~n8t oct chiefly through tho eollllK!tition of 
tilt' inhabitan19 one with another, and con~lI(·ntly will 
Im."luco III:rft..'Ction, or strelIJ.,'th in tho battle for life, 
only according to the standard of that COUll try. Henco 
thl' inlmbiumu; of one country, grnemlly the smaller 
one, will often yield, aa \\·0 6CO th(·y do yield, to the 
inhaLit».nta of anotLer and gcuerlllly Inrg('t country. 
}'or iii tho larger country there \\illlm,"c el:isted more 
indiviJual8, and more di,"cri;i6t...o. (unns, and the COm-
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petition will have been severer, and tlms .tlle standard 
of perfection will have been rendered higher. Natnml 
selection will not necessarily produce absolute perfec­
tion ; nor, as far ns we cun judge by our limited facul· 
tieSr can absolute perfection be everywhere found. 

On the thoory of natuml selection we enn clearly un· 
derstand the full meaning of that old canon in Ilaturnl 
history, "Natura non facit saltum." This cauon, if we 
look only to the present inllabitunte of the world. is not 
strictly correct, but if we include all those of past timCll, 
it must by my thoory be strictly tme. 

lt liI generally acknowledged that all organic beings 
have be<!n fonned on two great laws-Unity of Type. 
and tlle Conditions of Exliltence. By unity of type is 
meant thllt fundamental tlgreement in structure whieh 
we see in orgunie beings of tIle same class, and which is 
quite independent of their habits of life. On my theory, 
unity of type is explained by unity of deseent. Tho 
expfCll8ion of conditions of existence. 80 often insisted on 
by the illustrious CJ.lvier, is fully embraced by the 
principle of nllbmu selection. For natural selection 
aetl! by either now adapting the ,·arying IlRrts of each 
being to its organic and inorganic eonditions of life; or 
by having adapted them during the long.past periods of 
timo: tho aUulltatiolls being aided in 80me eases by use 
und disuse, being slightly affe<:ted by the dire<:t aetion 
of tl\O external conditions of life, and being in o.ll eases 
subjected to the soveral laws of growth. Hen~. in fact, 
the law of the Conditions of Existence is the higher 
law; flS it includes. througb the inheritance of former 
adaptation.s. that of Unity of Type. 
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CHAPTER VII. 

IlI'IITINCT. 

IOltinclt oomJ'al1lbie with Imbilt, but different in their origin­
IMtincti graduated-Aphiduand anlt_lt"tinclt 1'ariable­
I>omeItie inltinet.t, their origln-Natnral inltiucltof the c:w:]r;oo, 
omIch, and p.rvitie beN-Slaye-mo..kingantol_Ui ..... t-, it. 
oell.making lnetinct-Changel of inatinet and 'Irncture not 
-"Iy .ilDultaneoua-l)jffieultie., (III the theory Q! lhe 
Natural 8clectioo. or instinelt-Neul('r or .teriie ~t8-
Summal)'_ 

THE subject or illStwct might havcbccn worked into the 
Ilrevious chapters; but I hawl thought that it would be 
more couvenient to treat the subject S<!pamteiy, espe­
rially aa so wondcrful an instinct 118 that of tho IJ il'e­
boo milking ita cells will llrobably have OCCurred to 
many readers, as a difficulty lJufficicnt to O\-crthrow my 
whole theory. I must premise, that 1 have nothing to 
do ,,-ith the origin of tJle )lrimruy mentAl powcrs, any 
more than 1 have ~ilh tJmt of liro itself. We ft.fQ 

COJU"f!med ouly with tJlO dh-cmtiea of in!ltWct and of 
the other mental qu.eJitiea of an..imala within the I!Ilme , ..... 

1 .ill not attempt any definition of illStillct. I t 
_ould be eMY to show that IIClwa.1 distinct mental 
actions are commonly embraced by thia tcnn; but CI'cry 
ono Ulldcl'8tanda what is meant, wil(:n it is said that in. 
ltinct impels tho cuckoo to mib'1'!l.to and to Jay her eggs 
in otht'r binb' nests. An action, which we ourseh'es 
Ihoa.ld roquireexperience to enablo us to perfonn, when 
performtd t.y an animaJ, more eepecially by a ycry 
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yonng one, witllOnt any experience, and when perfonne<i 
by many ill<iividuaiB in the sarno way, without their 
knowing for what I)llrposo it is performed, is usually 
said to be instincti,"e. But I conld show that none of 
these ehamcters of instinct are universal. A iittlodose, 
118 P ierre Huber expresses it, of judgment or nason, 
often COffiO!! into piny, CI"en in alliumls very low in the 
scal(> of nature. 

Fro:lerick envier and several of the older metaphy­
sicians 11l1l"O compared instinct with llabit. Tllis com­
parison gives, I think, 0. remarkably Rccnmte notion of 
the frame of mind nnder whioh an instinctive action i~ 

perfonued, but not of its origin. lIow unconsciously 
many habitual actions are performed, indeed not rarely 
in direct opposition to our colll!Cious will! yet they may 
be modified by the will or reason. H abitseasilybecome 
associated with othcr habita, and with ccrtain pcriods of 
time flllc! states of the body. When onco acquired, tliey 
often remain constant throughout life. Several other 
points of !"€Semblance between instincts aud habits 
conld be pointed ont.. A.JJ in repenting a well-known 
song, 80 in instincts, one action follows another by a sort 
of rhythm; if a pcfSOn be intcITnptcl in a soug, or ill 
repeating anytlling by rotc, he is generally forced to go 
baek to recover tho llabitunl tmin of thought: so P. 
Iluber found it WIiS with 0. caterpillar, which makes 0. 

ycry complicated hammock; for if he took a caterpillar 
which had completed its hammock lip to, say, tile sixth 
stage of constnlction, and pllt it into a hammock com­
pleted Ill) oll ly to the third stnge, the caterpillar simply 
re-performed the fonrth, fifth, lind sixth stages of COIl­

stnletion. If, however, a. caterpillar were taken out of 
0. hammock mado np, for instance, to tho third stage, 
and wcre put. into one finished up to the sixth stnge, 80 
thM much of its work was already done for it, far from 
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feeling the benent of tilLs. it WIUI mnch embol'J'lU!lled. and, 
in orti('r to COllllllete its hammock, 8CeIIlOO forced to 
start from Ule third stage, where it had leftofT, and tlluS 
tried to OOllllli('te the already finished work. 

If wo suppose allY habitual action to bcromo inherited 
-and I tiliuk it call be shown that this dlX'.e sometimes 
hapI)('n- thcn the resemblanoo bctwc«u wbat OTiginalIy 
\I'M II. habit tlnd an instinct bocomee 90 CI080 lUI not 
to be distinguished_ If Mozart, instead of ploying the 
Ilianoforto at thrro years old with wonderfully little 
pmC'ti('(', had played flo lune with 110 prnctice at all, he 
might truly be said to have dOlle flO instincti,'ely. Bnt 
it would be the most scriOU! elT(}r to suIlllOSC that the 
greater number of instincts have Jx.en nequired by habit 
in OIl(' gcnerntion, and then transmitted by inheritanoo 
to suC('('«lillg generations. It 0\11 be clearly sho\1ll 
that till' lO08t wonderful instincts with which we arc ac­
quninted, namely, those of the hi" e-boo and of many 
ants, oollld not possibly have been tlllls ACquired. 

]t will be unh'ersolly admitted tllnt instillCts nrc as 
important lIS corporenl structure for tho welfure of each 
8p<l("it'll, under its Ilrcsent condition.~ of life_ Undcr 
chtlllgt'ti ronditiOIl8 of life, it is at loast po!I>!ible !Ilat 
sli~ht 1ll0difi('atioU3 of instinct might be profitable to flo 

Fp,'(.'il-.l; and if it eftll be shown that instiu('ts do '"81")' 

cn-rltlQ littl(', Ol('n I cun S('e 110 difficulty in natural 
Bl-!t'('tion Jlr< .... ·n·ing and continually attllillulatiug ,·an· 
ali"n~ t,f in~linct to any ut('nt that wlIlIllrofitnble. It 
ilIlllIllI, fI<\ 1 belie"e, that all tho m()l;t oompi('x and 
~·on,l,'rftll instincts have originat('(1. A_8 modiflcations 
of corp()real stmcturc nriJ:iC from, and arc illcrcascd 
Ly, IUI(' or habit, ami arc dimini~hed or 1000t bydisusc, so 
I do not doubt it h89 been with in~tin('t.s_ nut I bclic\'e 
that tho effects of Ilabit are of (Iuite subordinate im· 
f'Orlancc to tho effl'Clsof tho natural selection of what 



2:.10 CUAP.VII. 

may be called accidental ,·ariations of instincts;­
tl18t is of variatiolls prOOuced by the sarno unknO .... "ll 
causes which llroduce alight deviations of bodily struc­
t"", 

No comillex instinct can possibly be produced through 
natural selection, eXccllt by the slow and gradual accu­
mulation of numerous, slight, yet llrofitahlc, yariations. 
lienee, as in the case of corporeal stl11ctures, we ought 
to find ill naturc, not the actual tmnsitional gradations 
by which each complex instinct has boon acquired-for 
these could be fOllud only in the lineal ancestors of each 
species-but we ougllt to find in the collateral lines of 
descent some eyidence of such gradations; or we ought 
at least to be able to show that gradatious of some kind 
arc possible; and thiB we certainly can do. 1 have been 
surprised to find, making allowance for the instincts of 
animals haying been hut little obserl'ed cxcept ill Europe 
and North l\ mcrica, and for no instinct being known 
amongst extinct species, llOW very generally grndations, 
leading to the most complox instincts, can be dis­
col'ere<l Changes of instinct may sometimes be faci o 
litated by tlle sumo species having different instincts at 
different poriCl<ill of life, or at different seasons of the 
year, or when placed under different circumstances, &c. ; 
in which case either one or the other instinct might be 
pl"C8Cn'ed by naturnl selection. A nd such instances of 
divcrsity of instiuct in tl16 same specics can be sho\\"ll 
to OCCllr ill nature. 

Again Il8 in the case of corporeal structure, and con­
formably with my thcory, the instinct of each species is 
good for itself, but 11118 neycr, Il8 far as wo can judge, 
been produced for the exclusive good of others. Olle 
of thc strongcst instanccs of al\ animal allparcntly per­
forming an action for tho sole good of anothcr, with 
which 1 am acquainted, is tlu!.t of aphides ,'oluntarily 
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);elding. lUI 11"118 6rr.--t obsen"oo by lIui.Jer, tlleir lill"eet 
f'xeretion to ant.!: that they do 80 ,"o\ulltl'lrily, the fol­
lowing fllctB @.how" I remo,"oo all tile nuts from a group 
of aoout a dozen aphides ou a dock-I)\ant, 1I.lId l)reYl:nted 
th£'ir attendance during severnl hOill'S, .After thie inter­
val,l felt lure that tllC apllidcs would want to excrete. 
r watciled them for sonic timo through a lens, but not 
one excreted; 1 tlien tickled aud litrokoo them with 0. 

l18ir in tho liIuno lll8.llner, lUI well fill oollld, fill the ants 
do wilh their antellure; bllt uot 0110 e.lcreted. After­
WIlnL:!] allo""oo an aut to visit them, nnd it immediately 
IlCCmoo, by it.! eager way of mnning aOOut, to be well 
aWluo what a neh Hock it bad di.scol"ered; it then began 
to play with it.! anteunre 011 tho abdomeu fin;t of one 
aphis and thell of another.; and eneh, 88 80011 88 it felt 
the flntenn~, immediately lifted up ita abdomcn and 
excreted a limpid (!ropof sweet juice, which waseagcrly 
tll'I'OUrro by the ant. Even tho quito young apllides 
lx'hcwcd in this manncr, showing that tllO octioll WWI 
intltillcth'e, lIud not the result of e:tpericlloo. It iii cer­
tain, from the ob.:il:·n"atiOIlS of IT IIber, tllat the aphides 
ilhoW' no diJike to the alit..: if the latter be 1I0t 

J'ft'l" Dt, tho·,. are at lart oompdloo to f'j<'Ct their c:t­
et"etion.. Uut .. the excretion ill e.ltrt'lnely viscid, it is 
probably. cuun-ni .. nce to tile al)hi.I.", to ha\"o it re­
IDOftd ; and tben:rore probably lh •• )' do not instincth-ely 
e~ for the IIvle good of tbe nnt;.. AlthoDgh th{'tO 
• DO f'1"ilknre tbat auy animal perfOMnS an actioD for 
the (>.lclu..i'l'e good of another or II di~tillet llpeci{'~, yet 
eal'h 'I~ee trif'8 to take 8{hanliigp of the ill~tin('L! or 
others, as {'&eli tahs ad\"811tago of tho weaker bodily 
IItrUM.uroofothe\'S.. So ..gaiu, in 801110 fowcases, certain 
ioItinct.l eatlllot 00 collBidered 88 absolutely perfect; 
bat lUI detaW on this and otber aUl'h pointa are oot in­
cUlpt'DMldf', th(-y may be here 1111&;('(1 o\·er. 
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All some degree of VllriatiOI\ in instincts under a state 
of nature, and the inheritallce of such nl.Tintions, nre 
indispensable for tho action of natuml sclection, as 
many instnnOO8 as possible ought to be bere given; but 
want of space pre,'ents me. I call only assert, that 
instincts certainly do "IIlT-for instance, the migratory 
instinct, both in extent and directiOll, alld in its total 
loss. So it is with tIle nests of birds, whicll yary l)artly 
in dependence 011 the situations chosen, and on I}IO 
nature and tempenl.ture of tho country inhabited, but 
often from eauscs wholly unknown to liS; Audubon has 
given se"eral remarkable cuscs of differcnces iu the 
nests of 0\0 same species ill the northern and southem 
United States. Why, it lIas boou asked, if in,;tillct be 
variable, hl\8 it. not 'given to the bee "the nbility to use 
some other material when wax WI\8 deficient ?" But 
what olber mnterial eonld beeB IlSC? 'l'hcy will work 
with lind use, as I hllycsccn, wax hardened witlll'enuilion 
lind softened with lard. Andrew Knight oLsen'ed Illat 
llis bees, instead of laboriollsly oollecting propolis, used 
a cemcnt of wax and. turpentine, with which he lmd 
COycred decorticated trees. it liM Illtely been shown 
that boos, instead of searching flowers for their pollen, 
will gladly usc a very different substance, namely, onto 
meal. Pea.r of a.ny particular enemy is certainly 1101\ 

instinctive quality, as may be soon ill nestling' birds, 
though it is strengthened by experience, and by the 
sight of fenr of the SlIme enemy ill other animals. But 
fear of mall is Blowly acquired, as I huye elsewhere 
shown, by nl.rious animals inhllbiting desert islauds; 
and 11'0 may see all instance of tllis, even in Eugland, 
in the greater wildness of all our large birds than of 
our small birds; for tho large birds h8.\'o been most 
persecuted by mall. We may safely attribute Ihe 
greater wildness of our large birds to tbis causo j for in 
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uninhabited islands large birds are not more fearful than 
small; and tbe magpie, 80 will)' in England, is tame in 
Norway, {L8 is the hooded crow in Ef..,'Y])t. 

That tho geneml di..l>06ition of individuals of the 
81uno 8[KleiC8, hom in n stato of unturc, is extremely 
diversified, cnn be shown by a mullitude of facts. 
Scwu'al ClISC~, also, could be given of occasional and 
strong-a habits in certain species, whid! might, if aelmn­
tngrulls to tho spccics, give rise, throngh nnture! selec­
tion, to quite new instincts. But T 11m well aware that 
these geneml statements, without fact.s gin:!11 iu detail, 
can pnxiuco but a feeble effect on tho l'Cader's mind. 
I call only felleRt my assurancc, tlmt 1 do , not speak 
wi thout good evidence. 

'rho poesibility, or even probability, of inherited 
"nrintiousof inrtind in a state of nature \\'ill be strength. 
ened by briefly considering Il foil' CIUlCS under domcsti­
cation. ' Ve shall thus also 00 cnnblcd to sec the 
reslXlCth'c parts which habitall(l the seicetion of so-called 
aecidentnl variations have Illayed in modifyiug the 
ID('lltal quali tiC8 of our domestic animals. A Dumber 
of CUriUIII and authentic instal\CCfI could 00 g iv('n of the 
inhl· ri lancc of all shades of disposition and tastes, and 
lik('w~ ur the oddest. tricks., BMOCiatcd with certain 
framt.'1I or mind or JX'riods of time. But let u.s look to 
thc fami liar ('686 or the sc\'ernl breeds uf dogs: it can­
not bt· doubtt.'<i tbat young llOilltel'l'l (1 ii/we mYl:IClf seen 
a striking instance) will sometimes point and e\"en boek 
Oti\('f !I0b"ll the '-cry fi rst time that they ore taken out ; 
r.·tric\"ing is certainly in sollle degree inherited by rc­
trieHl r8; and a tendency to run round, iUJ:ltcnd of at, 0. 

fluck of ljh~p. by shcphcnl-doga. I ('nnnot 800 that 
d wflO action... perfnrmed without exp~:rient'6 by the 
"\OUII~, and in u('arly the SlIme Illllllllt'r b)' ('fl.('h indi­
\ iJnaI. J ... ·rfonncd with eager ddight Ly cnch Lreed, and 
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without tho end being known-for the young pointer 
CAn 110 more kllow that he pointa to aid his master, tiUIIl 

Iho white butterfly kuoW!! why she laY8 her eggs on tho 
If'nf of the caboogc--I cunnot 8W thllt these action8 
dill'eressenlill11y from true instincts. If 11'0 were to behold 
ono kind of wolf, II-hen roung and without any training, 
as soon as it scented ita prey, stnud motionlCii8 like a 
statile, and then slowly crawl forward witt. II. peculiar 
gait; and anothcr kind of wolfrushillg round, instead of 
lit, n. hernordeer, ali(I dridllg them to n. distn.nt point, wo 
should ll.8Surcd.lyenll these 8(,1ions illstinctivo. Domestic 
instincts, as they DIlly be called, are certainly far less 
fb:ed than untural instincta; but they han) heen acted 
on by fnr less rigorous IIClection, and ha\"o heell tranll­
mitted for 1I1l incomparably shorter period, under ICS8 

fu:ed condition8of life. 
How strongly tiwsc domestic instincts, habits, Ilud dis­

positiolls nro inherited, and how curiously thoy becomo 
mingled, is well allown when diffc.rout breeds of dogs arc 
cl"Olli!e<i. 'l'hUll it is knoWll that U Cf088 with a bull-dog 
has affected for many gcncralioWl the courage and vb­
rtinacy of greyhounds ; and a Cf(J88 with a greyhound 
has gi.en to a whole family of shepherd~ogs a ten­
dency to hunt hares. These domestic ill8tincts, when 
thua tested by cl'086ing, resemUie natural instincts, 
which iI, a like mauner become curiously blended to­
gether, and for n long period CJ:hibit traces of tILe 
instinct.'! of diller parent: for eXllmple, Le Roy de­
scribc8 a dog, whQiJO great-graudInther was a wolf, and 
this dog showed n 1 moo of its wild porentageonly in one 
way, by not coming ill a strnight line 10 his master 
when culle<l. 

Domestic instincts arc 801netimCB spoken of as actions 
which ILllvc pecomc inllcritcd &Oldy from]ong-continuod 
and compul&ory habit, but tILis is not truo. No olle 
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would over luwa thought of teaching, or probably could 
hlwo tnughl, Iho tumbler-pigeon to tumble,-au nctioo 
II hich, 38 r lUll-a witneaed, is »erfonued by young birds, 
that hayo llCV('r ~o a Iligoon tumble_ We may believe 
that 8()1ll0 olle pigeon sholl-ed a slight teqdency to tltis 
strange Imbit, and that the long-continued IIClection of 
tho best individuals in 8uOOC/!!Jiro generations made 
tumblcrs what they now arc; and fleur G1ll.'Jgow tllerc 
fire houso-tumblers, as I hoor from Mr. JJrcllt. which 
canuot Ilycighteen inches high withontb'Oing head o\-er 
heels. It wnr be doubted whether anyone would 
luwe thought of training a dog to point, had 1I0t BOrne 
one dog unturaUy showu a tendency in this line; and 
this is known occasionally to happell, as I Ollce IlIlW, ill 
a IJllro terrier: the act of pointing is probably, as many 
ha,\-o thought, only the exaggeNlwd pause of an animal 
Ilf"('pnring to spring on ita prey. Whell lhe first ton­
dellcy to llOillt 11"l1li once diliplayed, methodical selection 
ami tho inlicritNi effects of COlll}lUI80ry training ill cach 
8u~iro gcncrntioll would Il000 OOllllllete the work; and 
1Il1COIl.scioUI selection is st ill ill Ilrogrcss, al each man 
tries to procUl'c, without intending to impro\'e the breed, 
dogs \I"hioh will stand and hunt be!;!. On the other 
hand, habit Ill000e in f!ODle ea8e8 has sufficed; hardly any 
ani mill is more difficult, ill most ca8eS, to tame thllll the 
yuung or the wild rabbit; acarc<>ly any nnimal is tamer 
thall the yOWlg or the tllme rabbit; butldo 1I0t SUllpose 
that domestic rabbits have ever been aelected ror tame­
neJllj; alld [ prCl!ume that we must attribute the whole 
ur tho inherited change from extreme wilduc8!l to ex­
treme hilDcnCS8, simply to 11Ilbit alld iOllg-<!ontinuod 
dOlll'oonfinelllent. 

Natural instincts are I()!;t IIndf'r domc«tication: a re­
markable ilJ!ltllllCO of this is S('('11 in those breeds of 
fuwil! which ,"cry rarely or lle\'er becomo "broody," 
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tl1at is, ne,'er wish to ~t on their eggs, }~amiliarity 

alono preyeJlts our seeing how unirersallyand largely 
the minds of our domestic animals hayo been modified 
by domestication. It is scarcely possible to doubt that 
tho love of man hll.'! become instinctivo in the dog. All 
wolves, fO:ole8, jackals, aJl(I species of thecat genus, when 
kept tame, are most eager to attack poultry, sheep, and 
pigs; and this tendency hll.'! boon found incumble in 
dogs wlIich have boon brought homo II.'! puppies from 
coulltries, such o.s'l'ierro del Fuego aud _\ustralia, where 
the !;8.l'ages do not keep these domestio animals. llow 
rarely, on tho otl1er lland, do our ciriliscd dogs, oven 
when quite young, require to be taught not to attack 
poultry. sheep. and pigs! No doubt they occasionally 
do make an attack, and are tllen beaten; and if not 
cured. thoy are destroyed; so tllilt habit, with somo 
degree of selection, has probably concurred in ciyilising 
by inhcritancc our dogs. On the other hand, young 
chickens hal'e lost, wl101Iy by habit, that fear of the dog 
and cat which no doubtwo.s originally instinctiyo in 
them, in the same way as it is so plainly instinctiyo in 
young IlheRSants, tllOugh reared under a hen, It is not 
tilat chickcns have lost nil fear, but fear only of dogs 
and cats. for if the IlCn giyCS the danger.chuckle, they 
will run (more especially young turkeys) from under 
her, and conceal themselves in the surrounding gross or 
thickets; and this is evidently done for tllo instinctire 
purpose of allowing, as we sce in wild ground-birds, their 
mother to flyaway. But this instinct retained by our 
chickens ho.s become useless under domestication, for 
the mother-lIen has almost lost by d.W.toe the l)Oll-er 
of flight. 

lienee, we may conclude, that nnder domestication 
instincts lla\'e been ocquircd and natnral instincts hove 
beell lost partly by habit., and partly by man sckcting 
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and accumulating during IiIllccesei,'e generations, poen. 
liar nwntal habits and actions, whid} nt fiM appeared 
from what we lUust in our ignorance call lUI accidellt. 
1n !lOme eas('8 coDlJlulilOry habit alone has sufficed to 
produce stich inherited mental ehllllgcs; in other enscs 
colllJlulsory Imb;t has dOllo nothing, and nil has been 
the result of selection, pursucd botll methodieal1y und 
ulll'On!ICiollsly; but in most CIl.S(lIj, llrohnLly, hllbit und 
sel{'Ction lun'e ncted together, 

We IihllU, llerool)s' best understalld how instincts in a 
stat., of nature Mve becomc modifkd by selection, by 
COlw(lE·ring a few cases. I will selcct only three, ont of 
thc .',-eral which 1 shall haye to di,;('IlSii in lily future 
Vt"ork,-lIulilely, the instinct which leads the cuckoo to 
luy IlO'r ('ggs ill othcr bini; nC>.t.;!; tlLC 6law,,"lllaking 
ill"tiuct of ccrto:in ant:!; and the comb-making power of 
the hire-!)('(l; these two latter illstincts 11In-c generally, 
IUld m(\~t justly, OC>cn ranked by nntunl1istB as tho most 
wonderful of nll known instincts. 

It i., IIOW ('(Illllllonly admitted ihat the more imme­
diat(' aud Jhmi cause of tllC cllckoo's instinct is, that 
she lay~ her eb'g'!, not daily, but at intl'f\'als of two or 
th~, dlly~; 10 that, ir shc were II) Illllko Iler own nest 
and ",it on ht·r own ef!g!<, thOAA nr:<t luid would hn\'e 
to he l,.ft r.>r !lOme lime unincubah,od, or tlll'rc would be 
f'j::'W! {\Ivl young bird.J or different agee in tho snIne nest. 
If this wt're the ca.se, the proeeAA of lllying and hlltcliing 
miKht be iu('onn:llicntiy long, more esp(.,(·iallyas she 
IwI to migrate at a ,'cry enrly period; ami the first 
hal(-hr(\ YOlLug would prooobly hll1't1 to Le n.-',d hy tho 
malt, ILiun,·, nut tho American cuckoo is in tlli~ pre­
dicam"nt; for ~he Illllkes her OWII lIest nml has eggs 
and )'olm!:;' llu~lI><h'cly hatched, all at tho IlAme time, 
II ha>! I"'''-'n I\IIlOO l"Ied that the AnJ(·ri"luI cll('koo oeen: 
Iiooally lays ller eggs in othcr bird.'!' ll('~t.i; bllt 1 hear 
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on tho high nuthori~y of Dr. Brewer, thnt tbill is a mi~ 
take. K f:vertbeless, I could gil-o scl-cml instances of 
vnrioug birds which hlH'C beeu known occnsiclllally to 
lilY their eggs in other birds' IlCllts. Sow let Il3 sup­
pose that the ancio'!nt progenitor of our Europeall 
cuckoo had the habits of the American cuckoo; hut 
that occaaionnlJy sho laid an egg in aoother binl'iI 
nest. If the old bird )lrofitcd by thid OCCfUlionai habit, 
or if the young wero made more vigoroU8 by 8(hautago 
having been taken of tho mistaken mntcnlQ,l instinct of 
anotllcr bini, than by their own mother', care, cncum­
bet'e(1 as she can hardly fail to be by hfwing eggs IUld 
young of different ages at the Mine timo, and by haloing 
to migrate at a '-cry early period; thell the old binls or 
the fostered young wou\(1 gain lUI (\(h·nntage. And 
analogy would lead me to believe. that the young thus 
reared would be apt to follow by inheritance tlm occa­
sional and abc~raJ\t h.abit of their mother, CUld in their 
turn would be allt to lay their eggs in other birds' nests, 
and thus be Hu~ul in rearing their yOllng. By a 
continued proc:e. of this nature, 1 belie,-e that the 
strange instinct of our cuckoo could be, Rud has been, 
generated. 1 may add that, acrording to Dr. Gmy 
aud to BOrne other obscners, tho European cllckoo has 
not utterly lost all materuallovo and Ctlte for her own 
offspring. 

'I'he OCCIUIional !labit of birds laying their eggs in 
othel' birds' Jle6ti1, either of the 8!lme or of a. distinct 
species, is lIot "ery uncommon with the Gullina.cero j 

and tlUs pedlOJ:16 e:&:plains the origin o( a singular 
instinct in the allied group of ostriches. For sc,"ernl 
llcn ostriches, at least in tho case of tJ)C American 
specie;J, unite and lay first a few eggs in oue n~t and 
~lleu in 11l1other j and thCf!O are hatched Ly tile males. 
Tllis instinct may probably be acconnted for by the fuct 
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of the hens laying a large number of eggs j but, lUI in 
the case of the cuckoo, at intervals of two or three days. 
Tlli! instillct, howc'fcr, of the American ostrich hall lint 
as yet been perfected; for a lIurprising number of eggs 
lie si.r<'woo over tho plaiI18, so timt ill one day'll hunting 
1 picked nIl no ICll8 than twenty lost and wasted eggs. 

l\fany bees are parasitic. and always lay their eggs in 
tIle nests of boos of other kinds. This Cf\8(l is more rc­
markabl" than that of the cuckoo; for these bees have 
not only tlleir instincts but thcir stnlcture modified in 
8ccord.flilCO ",itJl their par!illitie IlabiU; for they do not 
IXll:ii!E.'88 the pollen-oollreting apparntul which would be 
nccessary if tlley had to litore food for their OWII youug. 
SoUle "llCCiell, likcllise, of Sphegidre (wlUlp-like i.nsects) 
are parasitic on other speeics; and M. Fabre h8lliately 
shown good rctuIOn for belie"ing tlm! althongh the 
Tilchytes nigm generally makes i18 own burrow and 
slorcl'l it with pnralyscd prey for i18 own larne to feed 
on, yet thnt when this iIl80Ct finds a bu rrow already 
mado and stored by another sphex, it tokes advalltage 
of the pri~, dlld becomes for the ooca.sion IJArnSitic. In 
this etuI(>, lUI with the I;llppoeed CIl8C of tho cuckoo, 1 can 
800 no diffieulty in natural selretion making an occa­
Biondi habit permanent, if of adranta,,'"'6 to tho BpI!('ies, 
anel if the insect Wh080 nest and storoo food are thI18 
feloniously apilropriated, be not thu8 exterminated. 

Slmlt.makilltl i"'tinct.-This remarkable instinct was 
first di!lCQ1'eroo ill the Formica (l)olycrg!'~) rllrescCIiB 
hy Pierro H uhcr, a better oi.lsen·er OW'1l than his cele­
brnted father. This ant is absolutely dopendent Oil its 
Maw's; without their aid, tho spcci('s would c-eriaiuly 
~m(' extinct in a single year. 'The males und fertile 
("ma!'1! do no work of uny kind, and thi' \\"orkenIJ or ste­
rile ft:lUolCfl, though most energdie and couragoous ill 
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capturing slavC'S, do no otllcr work. TIley are incapable 
of makinp; their own nests, or of feeding their own 
lan':c. \\'hen the old nest is found inconnmicllt. 'and 
they bare to migril.t€, it iii the slaves which determine 
t110 migration, and actually carry their masters in their 
jaws. So utterly helpless are the musters, that whorl 
IIubcr sllut Ill) thirty of them without a shwe, bllt with 
plenty of the food wllieh they like bcIrt, and with their 
larne and pupre to stiJllulate thc.rn to work, tlleY did 
!lothing; they could not oyon feed themsehcs, and 
Wllny perisJwd of bunger. Huber tholl introduced a 
single sia\'o (F. fllsca), uud she instantly set to work, 
fed Ilnd 83\'00 the 8urvivo1'8; made some cells and 
tended the Inrvre, and llUt all to rights. "'hat CIlIl be 
more extraordinary than these well-ascertnilled fll('ts? 
If we had lIot knOI\11 of any other slave-making ant, it 
would luwe been hopeless to lulVo speculated how so 
wonderful an instinct could have been perfected. 

Another species, Fonnica SIlnguinea, was likewLsc first 
discovered by P. llubcr to be a s.llwQ-making allt. 'Ibis 
species is found in the 80utllem parts of England, and 
its hllbits 111m, been attended to by l'l[r. Ie. Smitb, of 
the llriti~h Museum, to whom I run milch indebted for 
information on tllis lind other subjects. Although fully 
trusting to the stil.tements of Huber and l [r. Smith, I 
tried to aPI)rooch tho subject iu a sceptical frame of mind, 
as anyone may well be excused for doubting the tmtll 
of 80 extraordinary and odious all instinct as that of 
making ~laves. lienee 1 will givo the observations 
wllich J made, in 80me little detaiL I opened fourteen 
nests of F. sanguillea, aud found a few s1al'os ill aLL 
)[ales and fertile females of the slave-species (F. fusea) 
UTe fOlul(1 only in their own proper communities, and 
llliye 1\C\'er been obs.en'cd in the nests of F. sanguinea. 
Tho slaves are bla.ckand notiloore in.lftllC sizo of their 
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rro masters, 80 that the contragt in their nl)pcamnco i;J 
w'ry grl'llt When the nest is slightly di.stu rbed, the 
alaW'8 ocm"ionally comc out, ami like their masters are 
11111("11 ngitntcd and defend the !lest: when tho nest is 
much distllrlJed and the lan'oo and pUjJu~ nro exposcd, 
tilt) slaves work energetically with their masteJ"ll ill ear­
rying them away lOll place of safety. li enee, it is clear, 
that tlu' "Ian's r ... ><:1 quito at home. During lhe moull,s 
of June ami July, on throo sUCCOiIiIive y('ars, I ha\'e 
watdil'd for Illany hours 8e\'ernl nests in Snrrey (U1d 
~lb'!('][, and Il('wr saw a ShH'O either lcu\'e or enter 
a m·.,t. A~, during these months, tile slllves are \'cry 
f..,1I" in llumber, 1 thought that they might behave differ­
elltly wlwn more uumerons; but )Jr. SllIith informs me 
that II<' has "ntched the nests Itt \'urioils hours during 
)IIIY, JUne, and Augllst, both in Surrey and lIampshire, 
ami hilS never seell the slaHlII, though present in large 
1l1l1llbt'TS in AII~llst, either leave or cnter tho nL'st. 
Jl pn(.'(' II(' consid~'T9 them lUI 8trietiy household slaVe@:. 
'JlIE' m,I .• tl'nI, 011 the other hanu, IIllly be collstunt/y 
~,~'u bring-iug" ill IIlll.t~rials for tbe nCfl1, and food of all 
kin,L<. !luring tb,' year 1860, IIOWe\'er, iu:the month 
of .July, I ('"IUII(l AI'ro,,~ a oonlllllillity "'ilh an l\I\lI,maUy 
1111'\.>(> ~t.",'k u{ ~Inw,." and 1 obsen'ed a f('w 8Ia"c@mingled 
with tbt·ir m8Mh'O! !eu\'ing til{' n('~t, and lIlarching along 
thO' 118m" nlRd t\) a taU Scotch-fir-tl'('(', twenty.fil'e yards 
divtant. ",hi"h tllt'y ~nded together, probably in 8Carch 
oral'ilidt'flor roeei, According tollllUcr, who bad ample 
opportuuiti('s for observation, in Switz('rlllnd t110 slayes 
habitually wurk wilb their milstCl'II in makiug tho ne~t, 
IUld they alonevllf'lIllnd close the door>! ill the morlting 
ad e'tt'aing; a.no. 88 Uu),){'r ('lI"prb,ly &tat('s, tllcir 
piDCi~ uftkEI i.. to _reb for aphid'·I. This differ­
..,., ill the oeuaI babi~ of 1m. mll,.kl'll and slaH)S 
iD the two coantri~ probably depends merely on the 
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8law~s being captured in grroter numbers in Switzerland 
than in England. 

One day I fortllnntely witncssod a mig-ration of F. 
sauguinoo from ono nrat to fUlotiler, amI it wns a 1ll000t 

interesting @)X'Ctclcletobeholdthemasterscarefullyror­
rying their 81an~ in their jaWll illgteA(i of being earrim 
by them, lUI ill the CIUIe of F. mfl'flC('ns. Another day 
my attention was struck by about a IIOOto of the s1an~­
makers haunting tho IJ(lmo spot, 1111(1 c\·idently not in 
search of food; they approoched nml wero vigorou~ly 
repulsed by till independent oollllllll11ity of the sla\'e­
species (r. fusea); sometimes as mlUlY lUI three of thCf'e 
auts clinging to the legs of tIle sla\"(l-making F. 81\1\­

guinea. The latter ruthlelOldy killNi uleir smnll op ... 
ponents. IUld carried their dred bodiC8 liS food 10 their 
llf'St, twenly-ninfl yardll distant j but th(>y were prc\·ented 
from getting flny l)tlPro to rear lUI 8\.nVes. I then duti 
nl) a smalll){\N'(!1 of the pnpre of ];'. fllsea f.rom another 
nest, and put thorn d01l'1I 01\ n bare spot Ilcar tho placo 
of OOllloot; thoy wore eagerly seir,(l(l, amI carried 00' by 
tlle tymnt./, who pcrhap8 funcied that. after all, they had 
boon ,':ictoriOWl in their lato combat. 

At tile Slime time I laid on tile same IJlnee a small 
pnreel of the pupru of allother species, F. flln-a, wilh R 

fow of tlle8e little yellow ants still clinging to tile fmg­
ment.s of tho 1le8t. 'l'hi8 specics ill sometimes, thougll 
rarely, mado into s.lm·cs, as has been deeeribed by:Ur. 
Smith. Although 80 Bmall a 8pedca it is very cou­
ragooUll, and I lltH·e &cen itferociollsiy aUa('k other ants. 
LI oue instance I found to my surpri'*! an independcnt 
oommunity of }~. Itoxa ullder a stone beneath a 
nest. of the 81",·c-1lIaking }~. AAnguinoo j and when I 
had accidentally disturbed both neHta, the little allts 
attackcd their big neigMlOlITs with sllTpTi~ing OOllnlg('. 
Now 1 was curious to ascertain whether I". IIIUlguillea 
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c'-'lIld distingui:;h the pupal of 1:'. fUBeR, which they 
habituAlly make into sla\'cs, from those of the little anrl 
fllriOIiS }'. fllna, wlucb they rarely ('nplllt1', and it was 
evid(lnt thnt they did at once distinguish them: for we 
have 84X'n that they eagerly and in8tantly seized the 
IlUINl' of P. fll8Ca, II"bcrcf18 they wcre much terri fled whell 
tJlCy camo across the plIpre, or even the cnrtll from the 
n(";t of J.'. IInva, and quickly lUll nway; Lut in aoout a 
qlUlr1(1r of fin hour, shortly after nit 111(\ little ydlo\'\'" 
flnUl had ('rawlcd away, they took heart alld carried otT 
the I'ul'w. 

Olle ('\'eniug I \'ootcd another community of F. 8811-

gllin('(l, anf] fouud II. number of these ants returning home 
aUl] ent('rillg their nests, carrying the dead Uodies of F. 
fu,,",a (~hl,wing that it was 1I0t a migmtion) and nUlit>­
rous ]lU]Ire. 1 traeed a long file of anl.8 burtllCued wilh 
oonty. for about forty yards, to a very thiek clump of 
ht'uth, whenoo 18811' tho lfl8t individlllli of 1>'. sanguinoo 
emr·rp;t', enrrying a Impa.; bnt.l Wf18 not aLle to find the 
1I",(nlall'd ne~t in the thick henth. '1'he nebl, h.oll"c\·er, 
Inu4t ""(I oc'('n cloee at hnnd, for two or three iudi­
,'idual~ of I'. fuo<Ca were rushin~ about in th(' p:reale~t 
agitati"n. and ODe Wf18 perched m(}tiolllt ... ~ with itll owu 
I'u,,, in iu m"uth on the lOll (,r a ~l'rny of hooth. an 
im(lJ..~' nf dl"'J'lflir, or('r it,g fR\-ag.. .. llwmc. 

"'w·h af'!;' the flU'ts, thong-h Ih('), dill lI(ot llC«\ con. 
firmation Ly me, iu r<'g8rd to the wond/'nul in~tinct of 
makin~ 8Inl·('I. Ld it be oh>'l'm:'f'l whnt a contrast the 
in .... illctin' habits of I'. 88llglun('(l IJrt'>lf'nt willi those of 
the continental F. ruf"secus, 'l'he InU!'r doc>! not build 
ita own m' .... dfo('8 not detcmlinc ittl (lWI\ migrntioll~, 
Joe. nut ooUect foOO for ils(>lf or it~ Yl>unp:, nnd eaullot 
men feed itIIt>ll: it is absolutely dPjlI'nd"nt 011 itl! nil­
mOl'OQ8 .taVt'lI. l'ormic8 liIIugniul:'lI, 011 the oth ... r hand, 
~ mueh fell"er sla,'cs, Dnd in t1l(1 (,lIrly part of 
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the Bummer extremely few: the rnMieI1l determine 
when and where a IIOW nest shall be formed, and when 
they migrflte, th(' masters cArry the slM'es, UOtll in 
Switzerlund and Englnnd tho slav09 seem to IIIIVO tlle 
exclu;j.i\·o care of the I!\Tvre, and the mastcT8 alone go 
on slave-milking ex\leditiollS. In Switzerltmd thcslave!I 
and 1i18~tCril work togt'ther, mnking lind bringing mate­
rials for the n08t: both, but chiefly Ule silwes, tend, and 
milk!lll it llIay be called, their npllidcs j and tlms both 
collect food for the community. In }~ngland tho lDi\Sters 
alone u8\\.illly ictwe the nest tocollecl building materials 
and food for themselves, their s1I1I'cs and InTyre. So that 
tho IllllSWrs in this OOUlltry roceive milch 11'88 scryico 
from their slaves than thoy do in Switzerland. 

By what steps the jll:jtinct of I'. IlIlllguinca originated 
I will not Ilretcnd 10 oouja'ture_ But as ants, which aro 
not ;llfu-e-makerg, will, as I have seen, carry off pup.-e of 
otlierspoc-ies, if scattered uear their nests, it is pOl!8ivle 
that such pllpID originally st{lred IUJ food might become 
dcvclepro ; and the foreign ants thus unilltentionally 
reflred would then follow their Ilroper instincts., tUid do 
what work they ('Quid_ If their presenoo pron'l<l useful 
to tho species which had seized thorn-if it were more 
w:lvllntllgeous to this species to capture workers than to 
proe.rentc Ihem-the habit of collecting pupee ori~:iuaUy 
for food might by nntnral selection be strenb"lhened and 
rendered I~rmanellt for the ,-ery different purpose of 
raising slaves. WllOn the instinct was once IICquircd, 
if carried out to a lUnch 1C118 extent even than in our 
British }'_ sangu illen, which, as we haye IlCen, is less 
aided by ita ahwC8 than the Mme species ill Switzer­
land, natural selection might increase and modify the 
instinct.--aiways supposing each mooifieatioll to be of 
use 10 the specice-ulltilan Rut was formed 118 abjeMly 
depeudent 011 iN slal-es IUJ is the Formica rufesecus.. 
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Otll-rNlkilf!} i,.,ti"d Of tlu Hiue-Bu.-I will not here 
eut('r 011 miuute details on this I!ubj<'t't. but "'ill merely 
!til'e IlU outline of the conclusions at which 1 have arrinld. 
li e must be II. dull man who can cxl\llliue the exquisite 
structure of a oomb, 80 beautifully I\dll]lwd to ita end, 
withoutcnthusiasticadmiration. Wohcarfrommathe­
IIltlti,·iIl.IIB that bees have prll.ctiCfll1y soh-cd a rcO::lI\dito 
proLlclIl, and htwe made tll!,ir cells of t\U;I proper Iili111)C 

to hold the grcntc.;;t possible amount of honey. with the 
l;>ast l)08sible oon~umption of 1)I'("('io1l8 wax iu their con­
struction, h has been rcmnrked thllt a akilful work­
man, with fitting toob and m<'IL.~ur('j!, woul,1 find it wry 
dinicult to make celb of wax of til(' trul' form. though 
this i~ perfectly effeded by a croll'd of bees working: in 
n dark hive. Grant ",batel'or iIL~tin('ta you pl('ase. lind 
it S('('ms at first qllite illcollcel\'ablo how they cun make 
all tho nece!!88ry angles and pInnell, or even pcroci,'c 
IIll<'u thoy are correctly madc. Jiutcho ditllcultyis not 
IlMrly!lO {::'reI\t as it at fir~t apIX'artl: all this Ueuutiful 
work (-Ull be ahowu, 1 think, to folloll' from a fell' simple 
iu~tiucts.. 

J 11'1\8 led to invelltigate this suhj('("t by ll.r. Water­
hnttao.,. "ho has 1111011'0 that the form or tho ('('II .stauds 
in d, ... , ",1"lion to the pret!('nre of adjl)ining ('('Its; aud 
tilt;> r"lIo"'inK view ma~" perhaps. be ('()lL~id('red only as 
a mudill('ala.m ol his theory. LI't It~ look to thl' great 
.. rill,·i"ll· of gradation, and 800 wh<'th('r ~atuJ'(' dOe!l not 
t,·"t'll.1 to 118 b." mcchod or work, At (1110 ('nd of a short 
... ri\ .. 11',' havo humble-bceil, which UlI\l their old (,'ocoon~ 
to IMlld h"lIt'y, I!Ometime3 u.dding to chem short tuOcs of 
Vt'U, an,) lik~v .. ilj(l makiog: scpnmt(' ami I'ery irregular 
roaDdtod~lIi1of "IlL AttheotherNld of chc!lCric811'e 
hue &he c.'t'llll or tbl' hin!--Oee, JlIae(~1 iu Ii double layer: 
e.ch ~ll .. iI " .. II known, iII.U1 h,'xagllnal prism. ",ith 
tbe t..J. edge. of iLl lIix sidcs bcH·lIt...J 10 118 to fit 011 
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to n pyrnmid, fonned of three rhombs. These rhombs 
ha\'o certuill angles. and the throe whieh form tIle Ilyra­
midal base of a single ccll ou one siuo of the comb, cnter 
into the composition of the il8SCfI of threo adjoining cella 
on theopp08ite side. In the !!Cries between theextremo 
perfection of thoeelliJ of the hi'fe-bee and the simplicity 
of those of Ihe humble-bee, we IIIU'e the ¢l'lls of t110 
Mexicall iUelipo/Ul dOlllcst.iea, carefully dl'l!l(:ribed all(\ 
figured by Pierro Huller, Tho i\[elil)oIUl itself is inter­
mediate ill stmduro lIetwoon the hive and humble bee, 
but 1Il0r0 nearly re\'lted to the latter: it forms a nearly 
roglllnr w!\Xen comb of cylindrical cells. in which the 
yOllllg" are hatched, and, in addition, eorne large ceUs of 
'lfa.~ for holding honey, TlteiIC latter cdb aro noorly 
spherical and of Iloorly equal sizes. and are aggregated 
into an irrogulnr mllB!!. But the iml)Ortant point to 
Ilotice, is thnt these cells arc always made at that 
dC'gree of nearness to each otller, that thoy would havo 
intersected or broken into each other, if the spheres had 
been completed; Lut this is never permitted, the bees 
bnilding perfectly flat walls of wa:.: i.>ctwccu tho SpllCrc8 
which thus tend to intersect. 1ll'I1('6 each cell conilllts 
of all outer spllerical l)Ortioli and of two, throe, or more 
l>e riect1y flat surfaces, aocordiug ns tIle cell adjoins 
tll'O, three, or more other celL!. When one cell comes 
into contact with throe other cells, which, foom the 
spheres beiug nearly of the Mme si7,o, is \'ery fre­
quently and neccssnrily the CIU!(', the three flat sur· 
faces are united into a pymmid; fUld tillS pymmid. as 
HuLer hns remarked, is manifestly a gross imitatiOIl of 
the three-fsided Ilymmidal basc:iI of the cell o( the hh·e­
Lee. .As in tho cell8 of the Ili,"c-Lee, 80 here, the thl'('() 
Illane surfaces in anyone 0011 uecc8Sflrily ellter into tho 
COl\structioll ofthroo udjoinillgcells. It is obl"ionsthut 
the Yelipoufl. 8fl\'U wa.x Ly this mUllllcr of building; (or 
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tlie ltat wnlla between tlie adjoiniDgoolls arc not double, 
but arc of the sume thickoCSll &3 the euter 8pherical 
POrtiOIl8, and yet eueli flat portion forms 8 port of two 
cells. 

l leflcctiug on tllis CIUIl', it OCCIlJ'l'Cd to me that if tlie 
n('lipolU~ hn(l made it'! s)Jhcres at IIOllle gil'en distance 
from each other, and had mude them of Ct'Jual sizes nnd 
had II.rrtUlgcd them symmetrically ill II. doublo layer, the 
resulting stnlcture would )Jrobably 1111.1'0 been 68 perfC(,:t 
na tho comb of the b.ive.bee. Accon\ingiy 1 wrote to 
rrofC8t!Or lLill(,'r, of Cambridge, and til is geometer has 
kindly read Ol-~r tho following statement, drown up 
from his infonnatioD, and tells me dlat it is stricth' 
correct:- . 

H a number or equal spllCrctI 00 described with their 
celltres plnc('(1 in two parallel lll.yera; with tho centre 
of euch 8phere !It the distallce of radills x .; 2, or 
mdiuB X " 11-121 (or at solDe lesser distance), from the 
centres of tllO six surroundiug spheres ill the sullie 
layer; and ot tho SIIllIO dis.tuncefronl the C('utre8 of tllo 
ailj"iuing ~Jlllf'l'eII in the other and IlIl.mlleila~·er; then, 
if Iliallt'IJ of iut(·n ..... diou belln"en tho f!CI'emi spheres ill 
lo ... th ~yt'l'1I be fonned, there ..... ilI n·sult 0 double larerof 
ht.:r.a~ .. nal I,ri"ms llllitcd tllf,'l:thl'r b~" pyramidal bases 
fOnDl;'<l uf ~ rbombs; and the rhombd Bnd the sides 
u( tbe ht>:r.a,;(UuaI pNm8 will hare ercry anglo idcnti­
I"aU,tbto IllUUC with tbe lx.-st mClU\ur(:IIl(:nU! which ha{"e 
bt-t-n madcor th(' <'ells of the hi\"e-IJec. 

11('000 1ft' may .rely conclude thnt if we could 
.lightly modify tb~ instincts already IlO8:0C88('(i by the 
Melil,uDa, Bud in thellU!(!h"cs not I·('ry wonderful, this 
bee would make a stnlcture as wondt·rfully pt_'rfeet as 
that of thf' hirl;!-bee. We must tlUPP08C tho l lelipona 
au aWtf' Iwr C'I-'lill tnlly spherical, and of equal siZCfj; 
aDd th. 1f(JQLJ oot- be {"cry ilurprilling, ~oeiI\g that she 
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already docs 80 to a certain extent, lind secing wl1ll.t 
perfectly cylindrical bllrrow~ iu wood mllny insects CIIII 

make, apparently by turning TOllIld 011 a fixed point. 
We must suppose tho i\lelipoll/l to armnge her cells in 
level layen-, as she already does her cylindrital cells; 
ami we must further suppose, and this is the greatest 
flifl1culty, that sho ('an somehow judgo Ilccumtely lit 
what distance to stand from her fellow-labourers when 
sel'eral IHO making tlleir spheres; but 8110 is already 
so far enllbled to judge of distancc, that slle alwlIYs 
describes her "pheres so 118 to intersect largely; and 
then she unites the points of intc~tioll by perf('ctiy 
flat surf!~es. 'Ye 1111\'0 further to suppose, bui this is 
110 difficulty, that aftcr llexngollol pri~ms IlIIve iJ.e<.n 
formed by the intersection of adjoining sphcres in the 
Sluno layer, she can prolong tho hexogon to nny length 
requisito to hold tllo stock of honey; in the SIlme way 
as the rude humble-bee adds cylinders of wax to the 
circular mouths of her old cocoons. By such modifica­
tions of instincts in themselves not very wonderful,­
hardly more wonderful lImn those which guide 0. bird 
to nmko its ncst,-I bcliovo that the hiye-bee hna ac­
quired, through natuml selection, her inimit.able archi­
tectural powers. 

But this theory can bo tested by experiment. Follow­
ing tl!e eXllmple of )Jr. 'fegetmeier, I sepllrated two 
combs, and put between them 0 long, thick, rcctangular 
strip of WIIX : tho bees instantly begantoexf'al'ate minuto 
cireular pits ill it; and as they deepened these littlo 
pits, they made them wider and wider until thry wero 
converted into shallow ba.,;in8, appearing to the eyo 
perfectly true or parts of a sphere, ond of about the 
diameter of a cell, It WflS lUost interesting to me to ob­
sene that wherever scI'erol bees had begun to exeayate 
theso basins near together, they llad beglln their work 
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at 811ch a distance rrom each other, tllll.t by the time the 
basiu8 had aeqllired the al)(wolsl1ltC!ti width (i. t!. aoout 
the width of all ordinary edl), ami were in de]llh about 
one 8ixth of the tiil\meter of the sllllcm of whiell they 
formed a part, the rim8 of the basin8 intersected or 
broke into enell other. A~ 8OO1l as this occurred, tJiC 
bees ceiJS()(i to el«'lwate, and bt>gan to build Illl flat walls 
of wax 011 the lines of intersection between the basi II.!!, 
80 thtlt each hexagonal prism was built upon the _1-
Jopro edge of It sl\looth bMin, instead of on the straight 
edges of a thrce-sided pyramid as iu tile ease of ordi· 
nary cells. 

1 then Jlut into the hi"l'e, instead of a thick, fe(:tangular 
piece of wax, It. thin It.nd Illt.rrow, knifC-('(lged ridge, 
colonn.'tl with I'ennilion. The))(U instantly began on 
both aides to exca,'ate little basins near to each other, 
in the same wily fl8 before; but the riflge ofw(l.l: Wfl8 so 
thin, that the bottoms of tho oosin8, if tlley hurl been 
('xeaY/lled to the same depth fl8 in the fonner expcri­
menl, would hal'O broken into e(l(!h other from the 
opf'/,"itc lidt,s, Tho bees, howe"er, did not ~urr~'r this 
to happtn, and they stopped thr·ir excavations iu due 
lime; 1101 that the ba.!in;o, fl8 800U l1li Ihey had been Il 

little dCf"llCn.-d, callie to have flat bot\('IlIIt; nnd these 
flat boot\(.tnIl, r .. rmed by thin little plntel! or tho wnuiliou 
wu hating I)('('n left ungunwed, In.'nl situated, 118 fllr 

&II thl' eye ('Quid jurJge, exactly along die planes of 
imaginlU)' int(>rtlCClioli between tho ba~inlt Oil the op­
f'O"ilf' lIiliefl of the ridge of wax. 1n parts, only little 
bit., ill other parta, large poriion~ of a rhombic Illato 
had btoen left lIttw(>(>1l the opposM bruoillll, but tho work, 
(rum \hr unnatnral state of thinW', hlld not bc(>u ncl!.liy 
performed. The lx>ffl mu;;!. llan' work\'(1 at ,'ery llearly 
the _me rate on the O)ll108ite sid{'8 of the ridp;c of ,'er­
hliliuG wu, III they circularly gllawC!t1 a"'ay IImi deep-

.3 



ened tho oosins Oil both 8.ides, in order to Illwe 8.11(>­
ceeded in thus leaviug Rat plated between the OOsins, by 
&topping work along the intermediate planee or Illlln(,8 
ofinter8OOtion. 

Cons.idering how fluible thin WIL"!: is, I do not see 
thllt there is any difficulty in the beet!, whil.~t at work on 
the two sides of a strip of W!lX, perceiving when they 
IUH"e gnawed the wax away to Ille proper tJl innese, 
aud then stopping their work. I n ordinary combe it 
has appeared to me that the bees (10 not ahmya aucceed 
in working at exactly the SlIme rate from tho opposito 
sides; for [ llave noticed half-romll\eted rhombe at tho 
00sc of a just-commcllccd cell, which were slightly COII­
caye on Olle side, where I suPIKllO that tllo bees had ex­
oonl.ted too quickly, Ilnd convex 011 the opposed sidc, 
where the bees had worked less qnickly. In one wel1-
llIllrked instance, I pnt the comb back into the hh'c, and 
allowed tho bees to go 011 working for a shori tillie, and 
again cXllmineQ tho cell, Illld 1 found that tho rhombic 
Illato had been com)llcted, and Imd becomepnf«:tl!lfiat: 
it WM absolutel~' impossible, from the extremc dLinn<."I:iS 
of the tittlc rhombic Illate, that they oould II/wo cffected 
tillS by gnnwillg IIway tho convex sidc; and 1 suspect 
that the bocs in such CMeS stllnd in tho Ollposed cells 
and Jlush and bend the ductile and waml WIIX (which 
all 1 ha"c tried ill easily done) illto its prollCr illtenlle­
dillte plalle, and thll8 flllttcn it. 

From tIlC experiment of the ridgo of "crmilion wnx 
wc cnn clearlv see that if the Ix>cs were to lmild for 
themsc1vCfl 8. tllin wall of WIU, they could make Ihcir 
rella of the Ilropcr shape, by standing at the proper dis­
tance from each other, hy exclI,'nting at tho Bnllle rote, 
and by clldea,·onring to mllke equal sphericnl hollows, 
hilt ne"cr allowing the spheres to brenk into each 
other. Xow bees, 1UI1Ilay be clearly seen by cumining 
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the edh,'e of a growing comb, do make a rough, circum­
fel'Clllial wall or rim all roulld the comb; and they 
b"ll.aw into this from the opposite sides, aJwuys working 
circularly Q8 they deepen each cd!. 'rhey do oot mllke 
the \\hole tilree-sided pyramidal iJMe ef auy Olle cell at 
the slime time, but only that one rhombic plate whicb 
stands 011 tllo ex\.r('me growing mllrgiu, or tho two plates, 
ns the case lIlay be; and they never oollliliete the upper 
edgeil of the rilowbic Illalea, until the hCJ.:ugonal walls 
aN) rorumellced. Some of these slatementa differ from 
tllo<>o made by the justly celebrated elder Huber, 
but J lUll ool\,"illced of their accumcy; and if I had 
sll8Ce, 1 could show that UlCy are oonfonunble with Illy 
thoory" 

] Illll<'r's sU\tcment that the "ery first C(!lJ is excavated 
out of II little porallel-sided wall of WEIX, is not, 88 fur as 
1 hllro IJO(!n, strictly correct; the first COlllmencement 
luning nlwuys been a little hood of W!lX; but I will 
not lJ(lro enter 011 tllCBO dctailB. \\'0 see how importunt 
a l)(Irt eXC1l.\"atiOIJ lliays in tho oonslnlctioll of UIO cells j 
but it woul,1 be a great error to 8ulllXl8C t1mt the bees 
(1Ulllut build up II rough wall of wax ill tho llroper 
l l(.o>iti"n-that is, along the plane of ilitenJeCtiou betweeu 
hi.) a.ijuiuing spheres. I haye sc"eml specimens !!how. 
ill':: d .... rly that they caD do tllig. .Ercn ill Ihe rude 
tireumf"n"ntial rim or wall of \l\"fIX round II. growing 
('Uwb, 1l'"IU/"\:S may l!Ometimes bf' oLeen"ed, correspond· 
iug in l)QI;itiOll 10 the piaDOIl of the rhombic basal plntes 
of future e<!lls. But the rough Willi of WfIX has ill oyery 
t"t\ljO 10 be finished olf, by being largely h"l8wed away 
011 huth ~illl'll" The lllallnC'r ill which 11,0 bei:'8 build is 
("uri(lWO; Ih<,y always make the nro;t roug-h wdll from tell 
t.) t ..... nty timet! thick('rthall the el:C(·...-;i,·ely thill filli:;hed 
.. -all of liM' Ct."ll, .... hich will ultimalely be len" We shall 
undUlltaD<.i ho .... tbl'y work, by SUI)jl( ... ing mll~n8 finrt to 
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pile upn broad ridge of cemellt,nnd then to begin cuttillg 
it away equa.lly on both sides nenr the ground, till a 
smooth, very thin wall is left in the middle; tllo mlUJOnll 
always piling up tho cut-away cement, and addiug fresh 
cemcnt, on tho summit of tho ridge. "'0 shall thus 
haro a thin willi stcadily growing upward; but 1I1ways 
croWlH.,<1 by II gigantic coping. From 1111 the cells. 
both th080 just commenced lind thOllO coJIIJJleted, being 
thus crowned by a strong copillg of wax, the bees un 
cluster and crawl over tile comb without injuring the 
delicate hC'ltagonal walls. 'l'hcse walle. liS Professor 
:aLillor hM liindly II.!ICertained for lIIe, vary greatly ill 
thicknC6l!; being, on an a\'cmge of t1\eho measufC­
mcnts mado near the border of tho comb, m of 
1111 inch in tllicknC8S; wilereftll the OOsIIl rhomboidal 
IJ lntC'8 lire 1hicker noarly in tho proportion of three to 
two, hal'illgn !)lean thieliu('8S, from tWClltY'OllC measufC­
IlIcntil, of lltu of 1111 illch. By tho above singular manucr 
of building, strength is continulIlIy g ivell to tho comb, 
with tho utm08t ultimate eronOllly of Will:. 

1t !lC()lIIS lit fiTSt to add to tho din1eulty of understand­
ing how the cells are madc. that Il multitude of bees all 
work together; ono boo after working II short time lit 
one cell going to anotJlor, 80 that, as Huber has stated, 
a 1IOOrt'l (If indil'iduals work el'e" lit the commencement 
or the first cell. I W88 able pmctieally to show thii! 
fact, by co,'ering the edges of the heXAgonal walls 
of a singlu cell, or the extreme margin of tho circumrer­
cntinl rim of a growing comb, with an extremely thin 
Iflyer of melted vermilion wax; Il.lld J ill"lIrinbly found 
tilllt tho colour was most doliootely dill'used by the beel! 
-88 delicately as a painter could ha,·o dOllO with his 
bn18h-by IItOlllS of the cololln>d wax having been taken 
from tIle spot on which it had 00c1l 1)11lCC<1, lind worked 
into the growing edges of the cells all roulld. Tho work 
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of ooustnlction ~ms to be a IIOrt of bnlance struck 
betw(.'C1i !Dnny bees, all instincti\'ely Illanding at the 
flUme relative distau(.'e from each other, all trying to 
81'1'0011 equal spheres, and then building up, or lea"ing 
nngni,wed, the 11lanea of interscction betwoon tIleS(! 
apheres. It was really curiona to uoto in caSCB ofdifli. 
eulty, as when two piecea of comb met lOt fill angle, how 
often tho beea wonld lJUIl dowli and rebuild ill diffcrent 
ways the same cell, 80metimce recurring to a shape 
wbich they 1111<\ at first rejected. 

When bees hal'e a plftOO 010 which they ClUJ stand iu 
their proper positions for working,-(or in~tallce. 011 a 
Illip of .... ood, placed directly uuder the middle of a comb 
growiug dO\\'JIHl.n1s80 Ihatthe comb has to be built Ol"er 
one face of the wl)-in this case the bees can Iny the 
(ouudntions of oue wall of a ncw hexagon, in itll strictly 
proper plnce, projecting beyond the other completed 
cell.'!. It suffices that the beea shonlll be enabled to 
stand at their proper relnliwl distancell from etlCh other 
and from the waHiiof the IllSt oomplek'li cells, llud Illen, 
by ijtriking imaginary gpheres, they (,lUI build up a wall 
illtenllooiatc betweeu two adjoining ~ph('rcs; but, as fnr 
lUI I havc 1I('t·O. they nC\'er gnaw away and fioish off tile 
8ngl • .,. of 8 C<'II till a large pert Oc)th of that cell and of 
thtl adJl)ioing ('ells has heeo built. 'I'lli! capacity in. 
bt .. ~ o( layi~ dO"!fu ulI<l ... r ccrtj/,in circumSItuH'"Cs fl. 

nll1gh "!faU in it.! proper lllaee betllCCIl two ju"t--oom­
mt'ul'«! cell"" is important, Ill! it bears on " (act, wll ieh 
8('('m~ at first quite sub"ersive of the foregoing thoory ; 
oem ... ly, that tllo cells 0 0 tho extreme lllargin of wa~Jl 
t'OlUboiI aro IIOmctim(>s strictly hC][Ilf.,'Onal ; but I bave not 
'11ft{'(' bere to enter on this subject. Xor does then' 
Iet'IU to me lUI)" great difficulty ill R @inp:le inS('Ct (as in 
the caa> o( a qUL'('n.wasp) making Iwxllgonal cclls, if 
ahd work eltcrtlll.tely on the in .. idc alld ollb;ide of two 
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or three cells commenced at the snIDe time, always 
standing at tllo proper relative distallce from the parts 
of the cells j1lst bef,'1lIl, sweeping apheres or cylinder$, 
and building up intermediate planes. It is even conceiv. 
able that au insect might, by fixing on a point at wllieh 
to comlllence Il cdl, and then moving outside, first to 
onc point, and tlu}1l to five other points, at the proper 
relative distances from the cClltmi IKlintand frolll cnell 
other, strike the plaues of intersection, lind 110 make un 
iwlated hcxll!;Qll: but I am not aware that anyallch 
case Jill,S boon obscn'cd; nor would auy good be derived 
from a single llexagou being built, as ill its constructiOIl 
morc materials would be rC(luired than for a cylinder. 

As lllltUrul selection acts only by the accumulation of 
slight modifications of structure or instinct, wch profit­
a\)ie to the individual uuder ita oouditiousof life, it may 
reasonably be a.sked, how a long and graduated succes.;;ioll 
ofmodiiiooarchitocturnlinstincta,all tendingtowarusthtl 
prescnt perfoct plan of OOllstruCtiOIl, could haye llroflted 
the progellitol'B of tllO hil'e-bee? I think tho unswer is 
lIot difficult: it is knowlI that bees are often lmrd pressed 
to gut sufficient nectar; and I am informed by ).fr, 
Tegetmeier tllil.t it has been experimentally fouuu that 
no less than from tweiYe to fifteen pounds of dry sugar 
o.ro oonsumed by a IUI'o of bees for tho secretion of each 
pouud of wax; so that a prodigiollil quantity of fluid 
nectar must he oollected al\d consumed by tho bees ill 
a hiHl for the Becretiou of the wax necessarv for the 
construction of their comlls. )IOtCOyer, m~ny l«>" 
have to remaiu idle for mllny days during the process of 
secretion. A large store of honey is indispellSllblc to 
support a large sio<:k of bees during the wiuter; alld 
the security of tIle hire is known mainly to depend Oil 
a. Llrge numher of bees being sllllllOrte<i. Hence Oh.l 

sclI'ing of WIIX by largely saving houey must be a nw4 
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illll)()rtanteleDlelltoflllltte!!Sin !lily family of ~ 
Of COIlf>!(! the snCCC88 of 81ly speciefJ of bee may be de· 
pcndf'llt on the number of illlllfU'MitefJ or other enemies, 
or on quite distillet CRIlses, and 80 be altogether iude­
prndent of the quuntity of honey which tho bees could 
C()lIect. But let us suppose that thill Inttcr circulIIstuJloo 
tlctcrminrd, (\/I it probably oftcn dOC8 dClt()rmillO, tIlO 
numbcfllof a humble-boo Ilhi('h rould cxist ill a country; 
alUlll,t us f1lnhel' SIlPpose (diflerently to what rcully is 
the ClI8O) that the community lived throughout the 
winter. and oon..<;Cquently required a store ef hOlley; 
thero can in this C886 be 110 doubt that it would be all 

ath-antaRC to our humble-bee. if a sJight modification of 
her iUlltinct led her to make her waxen eells neal' to­
!\,o:t1WI'. &0 (\/I to illtel'8C(!t a little; for 8 wall in common 
t'wn to two adjoiuillg eells, would S8\'e 801110 little wax. 
Henoo it would continually be more and morc admn­
~roll.1 to our humble-bee. if she were to m(lko ]ler 
c..JIs more and lUorol'eglliar, IIcaT('1' tog-Hiler, auduggro­
~(~I into a 1DlII!ol, like th" cells (If the ?liclil)()nn; fOl'ill 
1m. <'_ .• large JllU1. of the Lounding surfnce of eru:::h 
reD .... Illd 1iO:"n'e 10 hound (.tlWI' edl", aud mll('h wa'( 
_lit be ."ed,. Again, fl'(tm tht' I18mt' call~. it wouill 
he.d~ to the 1ldil'oJl&, if til ... ,,"er(' to mako 
.... NIb eloaer tog.'tht'r, awl mOIre 1"I~lIlar in C'"cry way 
u.a at Jll'N'!'Dt; for tlwo, nol wo haxe ~_'t'll. the 
~ IAlI'6Icee .001<1 wholly dillRppcnr, find would 
aU be ~ by plane ~nrfncefJ; and the ;'Irclipona 
wou.lol make a comb as peri ... -ct. as that of tho hh"e-bcc" 
Beyond thialltagc of periection in architecture, Datuml 
ItlltoI.-tiun oould not lend; for tho comb of tho hive­
t-. .. far .. we call 8('{>, is absolutely 1~l'fcct ill ceo­
DOIIliIIing wax.. 

Thill, .. I btoli.,vc. the most wondl'rilll of all known 
iDItiol"ta, that of tho hive-l>et.,. can be f'J: Illaiuoo by 
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Ilatur601 selection having taken o.dvllntagc of numerous, 
sncccilSire, slight modifications of simpler illlltincia; 
natural selection having by slow degrees, more and 
more perfectly, led the bees to sweep equal sllhcres at 
8 given distance frolll each oilier in a double layer, and 
to build up and exeavate the wax along iho planes of 
intersection. The bees, of course, no more knowing 
that they swept their spheres at one particulilr distance 
from each other, than they know wbat are the several 
angles of tho hexRe"Oliai prisms Ilnd of the basul rhombic 
plates. Tho motil'C power of the process of illltlimi 
selection having been economy of wax, together with 
cells of due strength, and of the proper size find shupe 
for the larnc; that indil'iduai swarm which made the 
best cells, and wasted leMt honey in the secretion of 
wu;,;, luwing succeeded best, and having tmllsmitted by 
inherilllllCtl thcir ncwlyacquired economical instinch 
to nell' swarms, which in their turn will ha"e ll<ld the 
Lest chance of succeeding in the stnrgglc foreristence. 

It has been objected to the foregoing vicw 011 the 
origin of instinct that" the variations of structure find 
of instinct must !Jave been simultaneous rllld llCCurntely 
tuljusted to each other, as a modificution in the one with. 
out fin immediate corresponding chango in the other 
would have been fatal." 'fhe fOR'e of this objection 
seems entirely to reston tho assumptiou that the changes 
in both instinct and structure arc abrupt. To take fiS 
all illustration the casc of the larger titmorlSC (Paru~ 
major) alluded to in the last chapter: this bird often 
holds tho seeds of the yew between its feet on a bl'll.nch, 
Hnd hllmmers Ilway till it gets iuto the kernel. Now 
what spooial difficulty would there be in naturalsclec· 
tion presen'ing eacl} ~1ight "ariatiou of beak, better and 
better adapted to break open seeds, unti( a book WII.!; 

formed, as well constructed for this purpose as that 

W rk s rwn nli 
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of the Iluthatch, at too fllUlle timo that hereditary 
l'abit, or compul&ioll from tho want of otber food. orthe 
prescn'1I1ion of chance Yliriatiolifl of tast{', made the bird 
moro alld more of a seed-cuter? III this case tile bellk 
is suppoecd to be 8.lowly m(Xiific<i by n!\llln\1 scl<x:tioll, 
slll)!!('qucntly to, but in accordAncc Wi111, slowly chunging 
habit; bnt let the fect of the titmouse wny and grow 
IlIrgcr from correlation with the beak, or frOIll allY other 
IlnkllO"'1I cause, nnd is it "cry improbable that such larger 
fC(Jt might lead tho bird to climb more and more ulltil 
it fl('<)uircd c\'eu the remarklabJo climuillg instinct and 
caplleity of the 1lIlthlitch? 1n this ('Usc fl b'TOdual chauge 
of ~lructllre is sUPIKlSCd to l~d to changed in&tincti\'O 
habits of life, To take one more case: few instincts 
It'" more remarkable thnn tlIat which IClida tl,e swift of 
the Eastern Islands to make its nest wholly of inspis-
881('d Mlin\, Some birds build their n08ts of mild, 
bclie\'oo to be moi,:;tcned with snlivlI j Rnd ono of tho 
swifts of North America makes its nc;;t (as 1 havo 
8('('11) of sti('ks agglutinated with salim, lind c\'cn with 
Ollk('fl (or Ihi~ substance, 1iI it thell vcry impn'bable 
that the natural selectiou of individual 8winS, wllich 
8e('n't('(1 morc and more salim, ~hould at last pnxlncc 
a "1,,'('i('I\ trith ill~tillcts lrolling it to n<-gh:t othcr ma· 
to ria"'- an,1 to make itll nl'!!t (xclullh-dy of in~Jlissated 
IIIliva? .\I\d 110 in other CMe!I. h mu~t be admitted 
that in man~' in..tallce.! we cannot ronjcctllre whether 
instinct or ~ructnre lias first slightly Cllllll;.:ed; nor enD 
W(' N.,njt'<"lnl\l by what grndlitiolll! IllRny instin('ts ha\'e 
hN-n tJ,'wtotlCd when they ~lille to 011-,'1\118 (such !lS the 
mammary gtauds) on the fil1lt origin of which we know 
nothing. 

Xo dUlIt.t many instincts of n'ry diffkult explalllltioll 
rouJd .... oppooiOO to the theory of natural selection,­
C&It'll, in Vtbich we canuot see how un ill~tinct could 
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possibly llIlV£! originatod ; cases, in wllich no interlue­
dinte gradutions IHe known to exist; cases of instinct 
of apparently such trilling importance, tliat they coulel 
hardly ha\-e been acted on by Ililtllral selection; cases 
of instincts almost identically the same ill animals so 
remote in the scale of nature, thut wo cannot accoUllt 
for their similarity by inheritance from a commOI) 
parent, and must therefore believe that they have been 
acquired by iudependent acts of I.l.atuml selection. I 
will not here enter on these severol ctlSCS, but will con­
fine myself to one special difficulty, which at first IIP­
pe:a.rod to me insuperable, aud actually futal to my 
whole Uloory. I allude to the lJeuters or sterile females 
in inscct..-commullities; for these neuters often differ 
widely il) instinct IIJld in structure frOIll both tIle malee 
and fertile females, and yet, from being sterile, they 
ClInllotpropagute their kind. 

'I'he subject well deserves to be discussed at great 
lengHI, bu~ I will here take only a single case, that of 
working or sterile ants. TIow the workers llave been 
rendered sterile is 11 difficulty; but not much greater 
than that of any other striking modification of structure; 
for it can be shown tllat some insects and other articu­
latc animals in 0. stilW of nature occasionally become 
sterile; and if such insects had been socio.l, and it imd 
been profitable to tho oommlmity that a number should 
havo becn annually born capable of work, but incapable 
of procreation, I cun see no yery great dilliculty in this 
being effected by natural selection. But I Wlll;t pass 
o"er this preliminary difficult)'. 'l'he great difficulty 
lies in the working ants diffcring widely from both tlle 
males and the fertile femllies in structure, as in the 
shape of the thora."{ and in being destitute of wings ami 
sometimes of eyes, and in instinct. As frlr as instinct 
alollO is concerned, the llrodigious differenoo in this 
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respcet between the workel'l1 and the lK'rfect females, 
would hal'o been better exemplified by tho hive-bee, If 
a working autor other ncllter insect lu\d been a" nnimlll 
in the ordinary state, 1 should l!al'e unhesitatingly S&­

sumed that nil itIJ chamcten had been slowly ncquirod 
through lllltural selection; namely, by 11.11 individual 
hal'ing been boru with some sligilt profltnble modifica­
tion of structure, tJlis being illheritcd by itIJ offspring, 
whieh agllin I'ariod and were again selcct<'d. and so 011-

wards. ]jut with tlie working ant we 1\.8I'e IIU iUBeCt 
ciiffering gready from i(8 pareotF, yet abi!olutely sterile; 
so that it could oel-er hal'o trnn!Omitted IRlccessively 
wquircd modifications of structure or instinct to its 
prog~my. It may well be asked how is it possiblo to re­
concilo tlus case with the theory of nnturnl selection? 

FiJ'ljt, Idit be remembered tbat we hal-o innumernble 
instllnc('8, both in our domestic productions and ill thooe 
in II. ~tato of nature, of all sort! of difli:rcnces of suuc­
tllre which huvc become correlated to certain flbl'{'S, flud 
to cithN lleX, We hfll'e differences oorrelidcd not ouly 
to ono II('X, but to that short period alolle wilen the re­
proUlIf,ti'l"(,> I!'yetcm is actin', M in the lIuptial Illumage or 
many LirW, and io the hookedjn.II'1i of the IIlflle salmon. 
We have el'(>o ~Jightdifft:ren(,6I! ill tbu hurna of different 
~ (Ir ('attic io relation to an artifi<:ially imperfect 
mte of tbt· male /leX; for uxen of ('ertain brc<.-<is haY6 
louW'r hOml! than ill other bre«l", in compo.rison with 
the homs of tho hulls or cows of theOIO 811.mo breeds. 
IIl'nee 1 ran &co 110 real difficulty ill any cl18rneter 
havinR i)('COIll(1 correlated with tho atcril(' conditiOIl of 
('t·M.tU1l ml'mlJel1l of illlJ('Ckxlmnllluili"s: tilt; diDlculty 
lk. io und"Mflllding how Buch C(lrN"latw modificatiolls 
(If ItmMore oould 111""0 OC'CII ~lo\\'ly flccumulated by 
natoral .. ·ll't"tivU. 

Thy diffi.-ulty, though al)pearillg inllupcrnblc, is les-
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IIcne<i, or, as I helie\'e, disappears, wIlen it is remembered 
that selection Illay be applied to the fumily, as well lIS 
to the individual, and may thus gain tIle desired cnd. 
1'hllS, a well-flavoured vegetable is cooked, and the in­
dil'idllni is destroyed; but the horticulturist sows seeds 
of the same fumily, undeonfidently expects to get nearly 
tiJC/ifllllC "»rict),: breeders of cattle wish the flesh and 
rut w be well Illurbled tog<'tber; the allium\ hM been 
sJrmghrerNl, lout the breeder goes with ('()nfldence to tllO 
same stock. I have such f!lith ill the powers of selection, 
t1lflt I do not doubt thnt a breed of cuule, always 
yielding oxen with extrnordinatily long llonls, could be 
slowly formed by carefully watching which indi"idllU! 
hulls Ilnd cows, when matched, llroduccd oxen with the 
longest horns; lind ret no oue ox could ever 11a"e 
proPlIgflted its kind. Thus I belie,'e it has been with 
socilll insects: a slight modification of stmetur(', or 
instinct. correlatcd with the sterile condition of eertnin 
members of the community, hilS been ad,'antageon8 to 
the commuuity: eousequently the fertile mllies and 
females of the Slilnc community flourished, and trollS­
mitted to their fertile olli;llring a tClidency to llroduce 
sterile members hal·iug the SlIme modification. And 1 
believe thftt this proce:>s has been repeated, until thllt 
prodigious nmount of diffcrence Letween the fertile and 
sterile females of the same spooies IlllS been llroduced, 
which we see ill Illllny social insects. 

liut we hal'e not Wi yt't tonehed on the c1imaJ[ of the 
difticulty; namely, the fact that the neuters of several 
ants differ, 1I0t only from the fertile females and males, 
but from each other, sometimes to an almost incredible 
degree, lIud are thus di"ide<l into two or e\'en three 
CflIltes. The e3.'lW8, moreover, do not generally grn.­
duate into each other, but are perfectly well defined ; 
being as distinct from elleh other, 3.'l are lin)' two species 
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or the same genus, or rother 11 8 any two genera of the 
Mme filluily, 'l'Ims in l::citon, th('re are working amI 
90ldier neuters, witll jaws alld illstinClil extnwrdinarily 
differt'nt: in Cryptooerus, the worken or one caste alone 
ClIrry n wonderful 90rt of shield 011 their hends, the lL<;Q 

of whi('h is quite unknown: ill the ~1(,lCicall :\Iynne­
cocy~tu~, the workers of Olle caste Ilel'er leuve tho nest; 
th<'y ure fed by tlie workere or tlllother cflste, lind they 
luwe lUI euormou:Jy del"eloped ahdOIllNI which Sl-eretes 

a 90rt or honey, sllppl~-illg the place of that excreted by 
the aphidc1<, or the dOIUel'tic cattle /iii the~' may be called, 
lI'hich our Ellropean IUltilguani or iml)ri>iOlI. 

it will indeed be thought that 1 hlHO an O\-erweening 
oonfitlence in the prin('iple or natuml l'C lection, when I 
do lIot admit that silch wonderful alld II-ell-esttlblished 
r(lt'ts fit once annihilate my theory. ]1\ tho simpler case 
of neuter insccts all of one cru;tc or of tile sallle kind, 
whjc·h IlRYe been rendcrl'd by llntlLrRl selection, as I 
bdiol'o to be quite l)Ot<><iLle, diJrl'rf'nt from the fertile 
males and f .. males-in this CIlSC, wo IIlCl)' IIIfdy (.'OnduJe 
from till' allCllo~'Y of on:iinnry \"ariCllion~. thnt ('adl SIIe­

c('WIivc, @Iigllt. profitable modifiratiull did not probably 
at fifljt al'p~'nr in all the indil·idual n\'ut,·rs ilL the IlaIllO 

D .... t, but ill a rew alone i and thllt Ly th\' loug-rontinued 
1IC\(.,(,tioo of the rertile pIltenliJ whieh produc(.·,J most 
urut.enl "lith the l)rofitaLle modific-81ion, all the nc-ulens 
ultimawly ('Sme to lIa,'o the dCllired <:!W'IlCtcr. On 
(hiil ,-jew wo ought OC{'asioually to find lleut(lr ill!lects of 
the II8me apeciC!<, in the II8me nest, Ilrescuting gnMln­
tions of structure; and this we do lind, CI·CIl often, 
conaid\'ring how few ueuter iUOICCts out of Europe hnyo 
b/:t'n \'ardully cxamined. Mr. F. Smith hns SllOwlI how 
surpri.,.ingly the neuters of severol British ants differ 
from l-ach other ill size and sometim('fl ill colour; Illld 
\laat the extreme forms ClIn sometimes he perfectly 
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linked together by indi\'iduals taken out of the same 
ll(>i!t: 1 have myself compared pcrfcctgmdalions of this 
ldlld. It often h;.ppens that the larg('r or the smaller 
sI7.(;£1 workers are the most numeroUll; or that both large 
and Bmall are numerous, with those of an intennediate 
size scanty in numbers. Fonnica nl!.\'a hA.~ larger and 
1II11/111er workers, with $Orne of intennedintesize; and, in 
tlris species, 8.8 i\l.T, l~. Smith has OOlM"rl'(!(i, the larger 
workers hnye simple eyes (ocelli), which though small 
Mil be lliniuly distinguished, wherell8 the smaller 
workers have their ocelli rudimentary. lInying care­
fully disse<:tedlKlw!_flll specimens of thcso workers, I can 
nffinn that the eyes are far more rudimentary in the 
smnller workers than can be accountoo for merely by 
their Ilroportionnlly lesser size; and 1 fully believe, 
though 1 dare not. assert 110 positively, that the workers 
of intermediate si7.e itMe their ocelli in IlIl exactly in· 
termediate condit ioll, So that we here have two bodies 
of sterilo workers in the same n08l, differing 110t only 
in 8i1.e, but in their orgnllil of vision, yet connocted by 
some few meulben ill 1111 iutcrmediate condition. I may 
digress by nJdiug, thnt if the smalJer worken had been 
the most useful to the community, and lhoee mllics and 
females had. ~u oontinnitlly se'lectcd, which prod need 
more and more of the smitller workers, IIl1ti\ a ll tho 
workers had como to be iu this condit ion; we shouM 
then have llad. II species of ant with Il(lUteN ,'cry nearly 
in tho same condition with those of~lvn\lica. For ille 
workers of Mymlica have not eYell ro"diments of ocelli, 
though the male and female auts of this genUll ha\'o 
\ve\l-deve1oped occlli. 

I may give 0110 oilier case; eo conlidently did T upeet 
to find gt"lldationB in important points of BtructllI'C bo­
twoen tho different ('Rstes of ncuters in the 81\1110 spec i e~, 

that I gladly amilcd Illyself of Mr. F. Smith's olTer of. 
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1I\llllCfQIlfI specimens from the same nest of the dri"er 
nnt (Anommn) of West Africn. 'fhe reader will per­
hApS best appreciate the Amount of dilTerence ill these 
workel'll, by my giving not tho actnal measurements, 
but a strictly accurate illustmtion: tho dilTerence Will! 

the MillO o.e if we were 10 SCfl n 8<'ltof workmen bllilding 
a llOlIS(I of whom mallY lVere five foot four inches high, 
and many sixl('C1I fcct high j but we must suppose tlmt 
the lnrger workmen had heads four illJ;tead of three 
time~ fill big fill th08C of the smaller men, andjawB nearly 
fiv(' timl'!! M big. The jail"!, moreover, of the working 
nnlB of the severa] sizes dilTl'red wonderfully in shape, 
and in the fonn and number of th(' ~th. But the 
importtlnt fact for us is, that though tho workers can be 
g\'Ou]I<,<1 into castes of dilTerent si:l:(>8, yet they grndllate 
illscnI<ibly into each other, 88 doc@ the widely.Jilrerent 
![truetuT(' of their jaws. T speak confidently Oil this latter 
point, 88 Mr. Lnbbock made drawings for me with tho 
('tllllCm lurid/l of the jaws which I liMI dissected from 
the workcrs of the 8C\·eml s~. 

Witll th('lJO facts before III(', I IJclieve thAt natural 
1I:·1('ction. by IIding on the fertile IWlr.:nts, ('Quid form a 
~f'I'I'i,,,, which should regnlarly IlnKlu('(l n(:utel'fl, either 
all (If )A~ I!~ with one funo of j'~lI', or all of smAil 
R:ro with ja .... haring a widely different stru<'tlll'e; or 
~Iy, and this is onr climax of t1illi('ult~·, aile set of 
1fQrkt·rs of aile size and strllctUI'(', (Illr) simultaneously 
Mother l<,.{ of \\orkera of a dilT('l'('nt ~i1.(' and stnlcture; 
-n J..'TII(\uated series h8\·ing been t1r~t limned, a..~ in the 
rulW"! of tILe driver ant, and then tho ('xtremc fonns, 
from I)('illg' the most useful to tlw community, 11a,"illg 
h''(>11 11")()u('('(\ ill greater and grNlter llumlJ,.'N; through 
th .. natural adection of the 113l'f'ntl! wili<.'h gelleratro 
Ih<'m; until Dono with an intermNlil1te structure werQ 
prod~>d. 
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'I'hns, as I belic\'c, the wonderful factoftwodistiuctly 
defined ('llstC!l of sterile workers existing in the same 
nest, Loth widely differe nt from each other and from 
their p.'trent$, bas origilll.ted. We can see how useful 
their production may have been to a social community 
of insects, on tho same principle that the division of 
lll.bour is useful w civilised man. All anti work by in­
llcritcd instincts and by inherited organs or tools, and 
not by acquired knowledge and manufactured instru· 
ments, a perfect division of labour CQuld be effected 
with them only by tho workers being sterile; for had 
they been fertile, they would have illtererosscd, and thcir 
iuslincts and strllcture would have become blended. 
And Mtnro has, as I believe, eflectcd this admirablo 
division of labour in the commuuities of ants, by tho 
means of natural selection. But I am bound to oonfess. 
tllat, with all my faith in this princi ple, I should uever 
havo anticipated that naturo.i selection could have been 
efficient in so high a degree, had not the case of these 
neuter insects convinced me of the fact. I have, there­
fore, discussed this case. at some little but wholly in_ 
sufficient length. ill order to show the power of natural 
selection, and likewise beeause this is by far the most 
serions special difficulty, which my theory has encoun­
tered. The ease, also. is "ery interesting, as it llrQves 
tJ18t with animals, as with plants, any amount of modi­
fication in structure can be effected by the accumulation 
of unmcrous, slight, and as we mnst call th{'m accidental, 
variations, wllich arc in any manuer profitable. without 
exercise or habit having COnlO into play. Forno amount 
of exercise, or habit, or "olition, ill tlu) utterly stcrile 
members of a community oould possibly atrect tho 
structure or instincts of the fertile mombers, which alone 
leave descendants. I am surprised tImt no one has 
ad.Yanced this demonstrative case of neuter insects, 
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Against the well·known doctriue of inherited lliabit ad· 
\·ll.ncOO by Lamarck. 

SlIInmary.-T ha'l'"eendeaYoure(1 briefly in this chapter 
to show that the mental qua1iti~ of our domestic aui· 
mals mry, and that the variations nrc inherited. Still 
more bric!ly r luwc attempted to ahow that instinci~ 
\'ary slightly in a state of nature. No one will dislmto 
thnt il\~tinctt!are of the highest importnnoe to each ani· 
mu1. l'berdore I can see no difficulty, under changiug 
oonditions of life, ill natuml selection accumulating 
~Ii~ht modill('ations of iIl."1.inct to Rny extent, in any 
u:ICfu! diroctiou. In some CIISe8 habit or use and disuse 
ha\"e I)rooobly como illtO play. I do not I)retend that 
the (actt! givell ill this chaptcr strengthen in nny great 
degree Illy theory j but none of the cases of dimcnlty. 
to tho b<!st of my judgmcnt, annihi1nto it. On the 
otller 116nd, tho fact tlmt instincts arc not alwavs abso­
hltely pcrfect and aro liable to mistakes ;-'that no 
instinct hM been produced for tho cxclusi\'o good d 
other animals, but that each animal takca a(h'antage of 
tho illlllin('ts of others;-that the calion in natural hi:;-
1l)I)', of "Satum non facit salimn," is applicable to in­
stinM.II lUI well as to corporeal strucl1lre, and is 1)laill.ly 
('l[llliNlhl~ Oil the foregoing \'ie\\'8, bllt ie oth('rwi:;e illex­
llli('al,lt',-nll tend to corrobomte tlle thcory of natuml 
selt·dioll. 

'rhi~ theory is, ahio, strengthenoo br AOIIlO fCII" other 
fac.'tB in f{'~rd to instincts j as by tlmt COnllllon case of 
clOOM·I)" a11ir<i, bllt distinct, specie&, \\hpn inhabiting 
ditrtant 118m of the world and lil-ing U1HI('rcolltiitierably 
,litre" nt renditions of life, yet often rt:l'liniu~ nf'arly t116 
.-me illlltinctL For instance, we can und(,l'8tnud Oil 
the prilK'iple of illheritanC'e, how it is thnt tho thrush of 
&.alb Amrrn lines itil Ilest with mud. in tho SlIme 
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peculiar manner as docs Ollr British thrush: how it is 
that the UonlbiUs of AIrictl and India. 1111\'0 the same 
extmoniinary instinct of plastering up au(l imprisoning 

I the femalcs in a bole in a tree, with only a small hole 
left ill tho plaster through whicb the malcs foed them 
nud their young \II'hen hllkhed: how it is that tile male 
wrens (I'roglodytes) of North America, build" cock­
ncsts," to l'OOtl1 in, liko tllO males of our distinct Kitty­
wre.n.a,-a habit wholly unlike that of any other known 
bird. Finally, it may not be R logical dednction. but. 
to my im~';lIation it is fllr more satisfactory to look at 
such instiucts as the youllg cuckoo ejecting its foster­
brotbcrs.-allts making slavcs,-Ihe lan'roof ichneumo­
Ilidm feeding within tJlO live bodies of caterpiJlars,­
not fill specially endowed or created instinct;!, hut as 
SlIloll COIl.Se<{ucucea of ouo gcucrallaw, leading to tbo 
advancemcut of all organic beillgs, namely, multiply, 
,-ury, let the strongest lh'o and the weakest die. 
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when first Cl"068ed, and the sterility of the hybrids pro­
duCt'(1 from them. 

Pure species have of oourse their organs of reproduc­
tion ill a perfect condition, yet when il\terc~ they 
llroduoo either few or DO offspring. lIybri(ls, on the 
otller hand, hove their reproductive organs functionally 
impotent, lIS may be clearly seen ill the state of tho 
mo.lo clement ill both plnnlil lind nnirnnls; though the 
orgnliS themselves arc perfect in structure, as fllr as the 
microeoope ron·nls. I II the first CUM the two 8C"uai cle­
menta which go to form tIle embryo flro I)('rfcet; in the 
8CC()lld case they arc either not at all dc\'cloped, or are 
imperfectly dc\·eloped. This <liiltinction is important, 
whell tho l!9.use of the sterility I ..-bid. is common to the 
two cases, has to be considered. '1'110 d.i.;tinctioll has 
JlrobRbly boon slurred over, owing to the sterility in 
!xlth cases being looked on Ill! fl special endowment, be­
yond tilOI)ro\'ince of our rea.iiOning I)()\"crs, 

'1'ho fe rt ility of varieties, thut ill of the fonns known 
or !Jeli(wC(1 to haro dcscende<l from commou Imrents, 
when intercrosscd, and likewise the fertility of their 
mongrel on',;pring, is, with reference to my thoory, of 
equal importance with the sterility of species; for it 
IIClClll8 to make a brood and clear distinction between 
mrieties and species. 

First, for the sterility of spceies when crossed and of 
their hybrid offi;pring, It is imJlossible to study the 
scI'eral memoirs and works of thoee two conscientious 
and admirable observers, Kolreutcr and Giirtner, wIlO 
almost dOl'otod their livC8 to this subject, withont being 
decply impressed WitJl the high general ity of some do­
goree of ster ility. ](ijlreuter makes tho rule llnil'erSllI j 

but thon he euUl tho knot, for in ten cases in which he 
found two forllls, considered by m08t anthors ItS distinct 
sJlecies. cl.'litc fertile together, he unhesitatingly mnks 
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them as "Ilfieties. nanner, also, makes the nile 
equally uuiversal; and he disl'Ut.c8 the entire fertility 
of Klilrcuter's ten CMCS. Dut ill th~e find ill mnn)' 
other cnses, Gartner is obliged carefully to count the 
seeds, in order to show that there is any deglee of 
sterility, 11e always compares the maximum number 
of seeds produced by two epccieB when crossed nnd by 
their hybrid olfsllring, "·itll the a"erogo numhcr pro­
duced by both pure parent species in a alate of natufC. 
Hut a ac rious caU!EI of error seems to me to be hero 
introduced: a plant to be hybridised must be castrated, 
IIUrl, what is ofWn more important, must be IlCCluded 
in order to prevent pollen being brought to it by in­
!lCCts from other plants, Nearly all the plants experi­
nlCnled on by Giirtner wcro potted, and al'lmrently 
were kcpt in a chamber in Il is house, That these I'ro­
ce;;s...-s are often injurious to the fertility of a plant can­
not be doubted; for Giirtncr gi"es in his table about n 
iICOfO of CII$('$ of 1l!Il.nta which he (''Il.8tfo.te<i, and artifi­
cially fcrtilool with their own pollen, and (cxcluding 
all ('_,~ I'Uch a8 the LegumuiOllre, in whieh there is lUI 

ft('knowl, .. I,,"Cd difficulty in tho man..iJlIllation) half of 
these twenty plants had their fertility in some d('grec 
impain~1. llofOOver, as Gilrtucr during: 1I(!\'eral yCI\i1! 

re"...tt ... Uy cr-o.ed the primrose alld cowslip, ",hid! 
we have IUcb good reason to believe to be ,'aridies, 
and onl" once or twice 8u('oocded in getting fertile 
.....t; 811 btl fOllnd the common red and bluo pim­
peme-L! (.\nagallia an'eullis amI cwrulea), whi ... h the 
lJt'4 Il(Jt&niMLii rallk as "anetiC!$, absolutely sterile to­
gether i and a8 be came to the so.me conclusion ill 
.. ,eral othE-r aw>gOUS (,liens, it ~ms to me th 'lt 
we may .. ('II 00 pt'rmittcd to doubt wbetber many 
........ r !If'OCi.ee are really ao Itcrile, when intereI"OBSCll, 
.. OiirtnM' bt'lievea. 
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It is certain. on the one hand, that the sterility of 
TflriotUl speeies when Cl'068C(l is I!IO different in deglcc 
Ilnd graduates away 80 iU8ensibly, amI, on the other 
hlInd, that the fertility of pure specietl is 80 easily 
affected by ,'arious circumstances, tl18t for all practical 
PllllJOl('8 it is most difficult to eny where perfect fer­
tility ends and srerility begins. 1 think 110 better evi· 
denco of thill cfIn be required than that the two most 
experienced observers who Ilflve c"er lived. Illlmely, 
liijlrcuter and GUrtner, should II/we arrived nt dia­
mctriClilly opJlORito conclusiOlls in r~rd to the ycry 
IIIlmc specie&. It is also most instructi,'o to oomp8nre>­
bllt I ilo\'o not space here to enter on (letails--the e,i· 
deuce 11(hanccd by our best botanistt on tho question 
whetlicr certain doubtful (Ortn8 should be nlilked as 
lI~ie!l or wlrietics, with the o\-idcnce from fertility ad­
duced by different hybridiscrs, or by tbe Mme author, 
from cxperiments made during diffeI'Clit ycaTS. It can 
lIms be shown that neither steri lity nor f(!rtility affords 
nny clear distinction betwocn spc<lice nnd mrictiee; but 
tJlat the evidence from tllls source gn\d.uates away, 
Rud is doubtful ill tll(' same degree lIS is tIle evidence 
derived from other constitutional alld structuml dif­
(erenC(!fl., 

]n regard to the sterility of hybrids in Bllooeesive 
generntioll9; though Giirtuer WfUI enabled to rear BOrne 
hybrids, carefully guarding them from a crus with 
eidler pure parent, for six or lICven, and in one case for 
ten gcnemtions. yet be asserts positively thnt their fer­
tility never increased, but gcnemlly grei\tly decreased. 
1 do not doubt that this iii usually the cnsc, nnd thnt 
the fertility oftcl! Buddenly docrcflSCS in tllO first few 
genemtions. N<wcrthelcss I believe thnt in all these 
Cl I>crimentl! the fertility 11M been d iminielled by an 
iudcl>cndcllt cause, namcly, from dOlO interbreeding. 
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I lun-e collected 80 large 8. body of focl8, showing 
that c10e0 interbreeding Jessel\8 fertility, and, on the 
othrf hand, that an occaaional cross with a distinct in­
di\·idnal or wl.riety incrE>?se8 fertility, that I cannot dotlbt 
the COlT\.'elne88 or this almOllt uuivcml belicf amongst 
brccdCriI. Hybrids are seldom mised by expcrimen­
laiistil in grent Il\lmbers j and lUI tho pRTCnwpecies, or 
other allied hybrids, generally grow ill the Slillle gnrdCI1, 
the \·i"itil of insecta must be carerully 11TCVCIllc4:i during 
the flowering 8eaIIOn: henoo hybrids will generally be 
rertilised during each generation by their own indi­
\·idual pollen j aud I am convinced that this would be 
injurious to their rertility, already lCll8Cncd by tJleir 
hybrid origin. I am strengthened in this ooll\·iction 
by a remarkable stawment I"Cpootcdly made by 
(Hirtner, namely, that ir even the lesa fertile hybrids 
be artificially fertilised with hybrid pollen or tJlO StUlle 
Lind, their fertility, notwith~tanding tho frequent ill 
dTtX:u of malliplilution, sometimes d(!Cidcdly incrcaae>t, 
and goes on incl"('ft8ing. Now, ill artificia l fertilisation 
pollen is NJ often taken by challoo (as I know from my • 
0'11'11 eJ[pcrienoo) from the anthers of anoti)('r flower, as 
rrom the anthel1l or tile Dower itarlf wllieh is to be 
fcrtili.d; IV that a CfOIII belll"een two flowers, though 
I'rubably on the eame plaut, ,,"olild ~ tlIliS effected. 
llufOO,er, ,,)w.Df"C' complicated cJ[lX'rimcnta are in 
lII'OjICiC··; eo ra~ful an obl!er;('r lIS Giirtner would have 
("Utlated hit hybrids, aad ihis would have inllured in 
_·h geD\'ratioD • ClO8II with a pollen from a di.!.-tinct 
Bowl'r, eithf'r from the same plantor from allolhor Illallt 
of thO' _me hybrid flature. Alld tilliS, tho strango fact 
of the inn, pM oC Certility ill tho BIIOC(!.III.i\·O gellctations 
ol lIrlij,j"U,!ertifi.M hybrids m&y, 1 bclie\·e, be &e­

t'OClnted lor by ('inko interbreediug having been ft.\·oidcd. 
Sow k1 .. turD to the remllSi arri,·ed at by the third 
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most e~periell(!(!() bybridiAcr, namely, tlac HOIl. IllId 
llev. W. llerbcrt. lie i.e aa emphatic in hill couclusion 
that 801l1C hybrids are perfectly fertile" fertile 115 the 
pure }X'rcut-epccies as are Kulreuter tmd Gartner that 
some degree of sterility betWlle1l distinct species is a 
univcrilul Il\wof IIl1tnrc. ]Io c:r.:perimcntcd 011 some of 
til(' "cry MillO el)8Ci~ as did Giirtner. '1'he difference 
in their results may. I think, be in pnrt accounted 
for by Herbert's great horticultumi sk iJl, and by his 
having hothouftCl at his oolllDul.Ild Of Ilis many im· 
portant statements I will here gil'C only Il single one as 
lUi example, .. ameiy, that .. every onlle in a pod of 
Crinum cnpenae fertilised by C. re,·oiutuUl. produced a 
plant, which (be 88YS) I nc\'cr IInW to occur in a r.8.«e of 
ililuaturnl focundation." So that we hero hafc perrect, 
or c,'cn more than commollly perfect, fertility in a first 
cross bctll'cen two distinct BIK!Cics. 

Thill caae of the Crinum leAds me to refer to a most 
singulllr fnet, namely, thnt there afO individual llinnts 
of C(>rtain species of Lobelia and of 1101110 other genera, 

, which cnll be far more easily fertilised by tho pollcn of 
another and distinct species, than by their own pollen; 
and all the individuals of nearly all thospeciee of Uip­
peastrum iJOelll to be in this proo.icumcnt. For these 
plAnts IlnTO been found to yield aced to tho pollen 
of II dilltiuct. species, though quite 8wrile wiUl their 
own pollen, notwithstanding that their own polleu 
was found to he perfectly good, for it fertilised dig.. 

tinct speci('@. So that ccrtnin individual Illants and 
all tho individuals of certain specios Cilli actually be 
hybridised milch more readily than they cau be self. 
fertilised! For instance, a bulb of Hipprostnnn an· 
HCllm produced four flowers; tll1'('(1 were fertilised bv 
lIerocrt with their own pollen, and tho fourth w~ 
5ub:;(.quently fcrtifued by the llOUen of a COlllllOund 
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hybrid descended from three other and distinct lpeciea; 
th6 result was that "the o\'ariea of tho throe first 
Howen! 80011 ceased to grow. aDd Ilfte r a w" days 
l)Crished entirely. whereas the pod impregnated by 
the 1)OIIeli of the hybrid made vigorous growtb and 
fu pid progress to maturity. and bore good flOOd, which 
vrf.,'Clatod frooly," In a letter written in 183V, Mr, 
Herbert told mo that he had then tried tLe experiment 
during tho yean. and he continued to try it duriJlg 
86VCra} 8UbseqUcnt years, and nlwaya willi the samo 
retiull This retru.lt has, also, been confirmed by other 
oJ.r<.r\·cra in the C&!O of liiPllCaStrum 1\;th illl 8Ub­
gt·nem, and in the case of !lOme other &oenera, as J.o. 
lx-lia, ])a8tiiHom, and Verbascum, Although the plants 
in th<'30 experiments appeared perfectly healthy. and 
although botll the ovules and pollen of the same ftowr r 
w..,ro perf'letly good with respect to other species, yet 
as they Were fnnctioually imperfect in th(lir mutual selt: 
netion, we must infer that t he l'lanla wero in an UDnll­

tU1ll1 stat£'. Ne\-ertheloss theooe fnclll show ou what 
~Iight and mysterious C81l.'Je8 the tosser or greater fer· 
tility of ~pe<'iea when CI'068ed, iu collllw.riBou with the 
same I<I'll'CiC't when self.fertilised, IJOmclimcs depends.. 

'fhe Ilra<"tira] (,J"pE'rimenta of borticulturi.;~ though 
n"t made with ecieutific precisiou. deserTe lOme no­
tif'S. It is nntoriOI18 in how oomlJlicatcd a manner 
the specie. of PdargoniuUl, Fuchsia, CalcrolAria, Pe­
'unia, Hhod<XIolldrou. &c_. have been ClUl!led, yet many 
of thcto hybrid8 Ilecd. freely_ For inatance, H erbert 
_-N that a hybrid from Calceolaria integrifolia 
and plantAginea, spocies most widely disaiw..ilar in 
f(en. ral habit, .. reproduced itself 1\8 perfectly lUI if 
it bad been a natural epecieil £rom the Ulountains of 
Chill'!." I have taken lIQUle pe.llll to ascertain th., 
deg.ee of fertility of some of tho oomplu c .. Pet! of 

.3 
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Rhododendroll8, and I am tUlBUrcd that many of them 
are perfectly fertile. Mr. C. Noblc, for install~, informs 
lllO that he ni/J68 stocks for grnfting from a hybrid 
between Hhod. PontiCIlID and Catawbienae. and that 
this hybrid "eeedil 88 freely 88 it is posaible to ima_ 
gine." lia(l hybrid.e, when fairly treated, gone on de­
croosing in fertility ill eaell IlUCOO'lSive generation, f1!I 

Gartner believes to be tho CfOO, t he fact wonld ha'l'"e 
been notorious to nurse.rymen. llorticulturists raise 
large beds or the same hybrids, alld such a lone are 
fairly t reated, for by inllOOt a~ncy tho lIC'I'"eral indi­
viduals of the same hybrid variety are allowed to freely 
er()!I/J with ea.ch other, a nd tile injurious influcnce of 
close interbreeding ill thull pre"cnte<l Any one msy 
readily convince Il imsdf of tho ef1icicncy of illscctr 
agency by examining tho fl owers of tho more sterile 
kinds of hybrid Hhododendroll8, which prodnce no pol­
len, for he will find 011 thoir stigmas IJlenty of pollen 
brought from other flowers. 

In regard to a nimals, mueh fower experiments have 
becll carefully tried than with plants. If our systematic 
armngcmcnts can be trusted, that ill, if the genera of 
aniIllllis "ref\.!! distinct from each other M are the genera 
of plnllta, then we may infer that animaiB more widely 
separated ill tile sealo of natllr6 can be more eMil~l 

croMOd than ill the case of plallts; bnt Ole hybrids 
thelll8Clvell are, I think, more 8terile. I doubt whether 
any case of a pcrfoeOy fertile hybrid IInimal can be 
C(lnsidered M thorougbly well authenticated. It should, 
however, be bonia in mind thllt, owing to few animals 
brooding freely under confinement, few experiments 
ha"e been fairly tried: for i1l8tance, tile cs'Ulry-binl 
liM been cro88Cd with nine other finches, but as not 
ono or theee lIino .peci<!e broo<h! freely in confinement, 
we have no right to expect that the first cl(tsses be-

, 
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tween them and the ('ftnary, or that their hybrids, 
oIIhollld be perfectly fertile. Agl'in, with respect to the 
fertility in sl1ccessive generations of the more fertile 
hybrid animals, I bardly know of all imrtanoo in which 
two fnmilios of the same hybrid bave been raised at the 
same timo from different parents, 80 lUI to lH'oid tbo 
i ll effects of close interbreeding. On tho contmry, 
brotlwrs and sisters have U3ually boen croescd in each 
succcssi\'e generation, ill opposition to tho collstantly 
repoated admonition of every breeder. And in this ease, 
it is not at aU surprising that tho inherent sterility in 
tho hybrids should have gone on increaaillg. If we 
were 10 act thus. and pair brotJlers alld siliters in tbe 
case of any IlUre animal, which from any cause had the 
k'8St tenden..-y to sterility, the breed would Il8i!Uredly be 
IObt in " few generations. 

Although I do not know of auy thoroughly well·au­
tbenticated cases of perfectly fertilo hybrid animals, 1 
havo rell5011 to believe tbat the hybrids from Cen'nlu8 
'-Jl~inali~ and Heew!8u, and from ])hasiaIl1l8 oolchicus 
wilh P. torquatuiJ and with P. \'ersioolor, are IKlrfectly 
fertil(\, 'fhcre iiJ no doubt that these throe phoosauts, 
namely, th(l eommon, the true ring-ne<.'ket~ and the 
.Iapan, inwft'fOIII, and are beoomiug blenrlNl together 
in the woods oIlOveral par1il of England. 'l'ho bybrith 
from the enmmon and ChineJ8e gcc.;e (A, cignoid08), 
~pt"I'iH whil'h are 110 different that they are generally 
tlJ,nkt'tl. in dititinct genem, ha,'e oftell bred ill this 
country with eithcr pure parent, IUlll ill ono single 
iUlJtam ... • thoy ha,·o bred illta It. This waa effected 
by lb. Eyton, who raised two hybtitb from tho sarno 
pan nt. but (rom different hatches; and from thCl!e two 
I,inb ht' raiII'<i no It."118 than eight hybrid~ (grandchildren 
.. r the pure ~'<~) from one nest. ln Jlltlia, howcl'er, 
Ib' I) eN11 lored geest! must be far mON fertile; for 
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I am assured by two eminently cnpable judge&, namely 
Mr. Blyth nnd Capt. Hutt(Jll, that whole flocks of these 
cr(lll8e(\ geese RI"C kept in ,-arion" pnrtil of tho country j 
Ilnd t\.'I they lire kel)t for profit, where neither pure 
parent-speci08 exists, they must certainly be highly 
fertile. 

A doctrine Wllich originated with Pllll~ hl\$ been 
Illrgtlly accepted by modern lU\tllmlista; nnUlely, that 
m08tof our dOlncstic animals lllwc descended from two 
or more wi\(l specie!!, since commingled by inter· 
crossing. On this vicw, the aboriginal BpeciCfl must 
either at first have produced quite fertile hybrids, or 
tho hybrids lIIust havo become in subsequent genera­
tions quito fertilo under domestication. 'l'his latter 
alternativo seems tIle most Ilrobablc, and I am inclined 
to bclicH~ in itB tnlth, although it rests 011 110 direct 
e,-idcnce. ] lJeiioHl, (or instance, that our dCJgil have 
dN<Ceudcd from ee,"eml wild etockB; yet. with per­
haps the exception of certain indigenous domestie dogs 
of South America, all are quito fertile togctller; aud 
analogy makes me greatly donbt, whether the so,-crol 
aboriginal sl)ecieB would at. first. ha,-e freely bred to­
gether and ha'-e produced quite fertile hybrids. So 
again thero is reason to beliove that our European and 
tho humped Imlian caule are quite fertile together ; 
UlLt from filcta oommwlieatcd to me by 1\(r, B lyth, I 
think they must be considered fI8 distinct. species. On 
this \"iew of the origin of many of our domestic a nimals, 
we must either give up the belief of the almost uni­
,-croal sterility of distinct. species of animals when 
crossed; or wo must look at sterility, nnt IlB an in­
delible cllarncteristic, but tI.8 one capablo of bcing 
removed by domestication_ 

Finally, looking to all tho ascertained facts on the 
intetcroesing of plants and animals, it may be con-
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have produced, and probably DOl'cr would produce, even 
with tho pollen of either pure )Mlrent, a single fertile se:xl : 
but in lOme of these eases a first trace of fertility may 
be detected, by tho pollen of one of the pure Jlarent­
q>ccica causing tho flower of the llybrid to "'lither 
earlier than it otherwise would havo done; and the 
(>afly withering of the flower i9 we ll kno"'1\ to be a sign 
of incipient fertilization. }~J'Om this cJ:treme degree 
of aterility wo 111"'0 IIClf-fertilillOd hybrids producing n 
greater and greater number of aoods up to perfect 
fertility. 

Hybrids from till> spccie8 which am ,-cry difficult to 
Cf'Ofl8, and which rarely prodnce any offspring, are gene­
rally vcry sterile j but tho parallelism between the diffi­
culty of malting a first Cl'088, and tho sterility of the 
hybrids thu8 prodllced-two classes of (&(..111 which are 
generally confounded t~ether-ia by no meRna: strict. 
Thcre are IIll111y cases, ill which two pure speciea call be 
united witll ullusua.l facility, and produce numerou.~ 
hybrid-olTspring, yet these hybrids arc r('markably 
sterilo. On the other hand, there are speciea which 
CAli be CJ'O/I8e(i ,·cry rarely, or with extremo difficulty, 
but the Ilybrids, when at last produced, are ,·cry fcrtile. 
E,·cnwithiu the limits of the IIt\mo genus, for jnstance 

in Dianthus, these two opposite C88eil occur. 
'l'he fertility, both of first Croi3ea ami of hybrjds,. is 

more easily affected by unfavourable oouditiolUl, than 
is the fertili ty of pure species. But the degree of 
fertility is likewise innately vnriablo ; for it is not a.lways 
the lllUliC wllell the same two species are erossed UDder 
the fll\mo CircUIllStilliceS, but depends ill part upon tho 
constitution of the individuals whiell ha.llpell to havo 
~n choaen for the c:xperiment. So it is with hybrids, 
for tl,cir degree of fertility is often (ound to differ 
greatly in tho severnl individWlIs raised from aced out 
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of the 8(lIllO capsule and exp08ed to the Mme oon· 
ditionll. 

By tho term SY8tematic affinity is mcant, tho fC8Cm­
b1ance between speciea in structure aud ill oolistitutiOD, 
more especially in the stnlctllre of parts which are of 
high physiological importance and which differ little in 
the allied species. Now tho fertility of first Cft'.l8SC8 00-
tween species, aud of the hybrids produced from tllem, 
is largely governed by their systematic affinity. 'j'his 
i~ clearly shown by hybrids never having been raiacd 
Letweell 8pceiee ranked by systematim in distinct fami­
liee; and Oil the other haud, by very cloec1y allied 
specietl generally uniting witll facility. But the co~ 
l.lpondence betweeu systematic amnity anel the facility 
of croesing i8 by no means strict. A multitude of C88C:II 

C'Ould be given of vcry closely allied speciCA wbicb will 
1I0t unitc, or only with utreme diffiClllty; and on the 
other hallrl of very distinct Sl»ooies which unite with the 
Utl008t flloCi lity. In the SlIme fllmily there mlly be a 
genull, as Dialltlm8, in whicll very UlIUlY spcciee can 
mOilt ~Iily be cl'Ol!8Od; and anotJler geuull, 88 Silene, 
in whitb tile mO!lt )X'r&evering efforts ha,'e fuiled t.o pro­
dlJC."o8 bct" ... ·n cxtremely clOllO 8pO('ies a single hybrid. 
};\"t'D within the limitl of the IID.me genu&, we moot with 
tlais "...., dift't'I'\'nce; for inIItance, tho many species of 
Niooti· ... hue ~n more largely crossed thaD the 
IJKci •• of a1mOlJt aDy othcr genus; lint Giirtncr found 
that S. at'Unllnata, which is not a pArticularly distinct 
Ipt't'iee, obl!tinately failed to fertili.Je, or to be fertilised 
I,y, DO 16118 than eight othcr 8J>ecics of Nicotialla. Ycry 
many analoguus facts could be gi'·Cll. 

No one has been able t.o point out wllAt kind,or what 
amunnt, of difference in lUIy recognisable character is 
IIllffici('nt t.o pro\'ent tll"O speciee CI'08Sing. It can be 
IIbOWll tbat p1ll.llta most "'ide]y different in habit and 
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general appearance, and having strongly marked (liffer­
enCCR in o"ery pnrt of the flower, e,'cn in tho pollen, in 
the fruit, and ill the cotyledons, can be cl(Juud. Annwl 
Dnd perennial plnnts, deciduous and c\'crgreen trees, 
lliautil inhabitiug different stations and fitted for ex­
tremely diflerent ciimatC8, cnn often be crossed with ease. 

Dya reciprocal cross between two Bpecies, I lIIean 
the eaac, for instance, of n stnllion-horee being first 
croslie<l with a female-ass, and then a male-ass with a 
marc: these two species may then be said to luwe OOcn 
reciprocally CI'llBII~. There ill oftcn the widest po68ible 
difference in the facility of making rceiprocnl croeses. 
Such ctUIe8 are highly important, for they prove that 
the capacity in any two 8])e(:iee to el'Q88 ill often com­
pletdy independent of their systematic affinity, or of 
any recognisable difference ill their whole organisation. 
Oil tho other hancl, these cases clearly show that tbe 
capacity for cl'Q88ing is eonllOctcd with constitutional 
differences imperceptible by liS, and confined to the 
repro<iuctiyo system. This difforence in the resnlt of 
reciprocnl Cf08lM.>8 between the SlIllle two species was 
long flb'l,') obsen'ed by KOlreuter. '1'0 gi\'o an instance: 
1!£irflbilis jfllapR can easily be fertilised by the polleD 
of M. longi8onl, and the hybrids thus produced arc 
sufficiently fertile; but Kolreuter tried more than h'o 
hundred times. during cight following yean., to fertilise 
rocipnx:ally U. longiflora with the pollen o( lH. jalnpn, 
and utterly (ailed. Sc.veral otber equally striking cases 
oolild bo gh'en. 'l'huret has observed the sarno fact 
with certRin sea-weeds or Fuci. Gartner, moroover, 
found that this difference of faeility ill making reci­
procal crosses is extremely common in a lesser degree. 
lIe hIlS obscn'ed it e\"en between fOrDla 80 clO8Cly related 
(lIS l\latthiola annua and glabm) that many botauists 
rank them ouly 8.11 yarieties. It is a180 a remarkable 
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fsct, tllst hybrids raised from reciprocal CI'Ofl8{'I, though 
of collree COml)()Ullded of t he "ery same two species, 
the 000 sJXlCiea Ilt\\'ing first ~n U!e(1 1l8 the fsther and 
then 118 the motiler, generally differ iu fertility in fl 

sUlall, al\(I oceasiouaUy ill a high degree. 
-&wcml other singular rules could be g iYcn from 

Gi,rtner: for instance. !!Orne ffpecics llare a TCm(lrkuble 
1)()1\'cr of Cl'08Sillg with other SI>Ceies; ether spccies of 
the same genus lun-e a remarkable power of imprcssing 
thri r IikenC88 on their llybrid offs]>riug; but t hese 
two powel1l do not at all necessarily go together. 
There arc certain hybrids wllich iu .. "tm of having, as 
ia usual, an intenuediate c1mmcier betwccn the ir two 
parents, always c10scly resemble one of them j aud 
such hylorids. thougb externally 80 like one of t heir 
pure parell t-slleCies. are with rare exceptiolls extremely 
sterile. So again amougst hybrids which are usually 
inte nnrdiate ill structure betwccn their parents, ex­
crptionlii a llu abnonnlll indi"idunls fIOmct imCB nre born, 
,,-hich cloady retlCmble one of their pure pnrents; o.ntl 
theae Ilybride are slmost alwflys utterly sterile, 0 , '011 

when the other hybrids raiwd from iiI'!ed from the !!Rille 
C81..we have a OOOlIiderabie deg.ee of fertility. These 
r.ct. &bow how COWI)ktd}" fertility ill the hybrid is 
iDd."...ndt-nt or its est.·rna] f('t;('wLlancc to e ither l)urc 
pareoL 

lOn.idering the RCveral rules now gin' lI, wllicb 
gon-rn ttl!' fertility or first Cl'OilllCS Slid of hybrids, wo 
JM>e that when fOnDs, which JUI1>It be collsidered flS 

good and distinct species, src uuite<i, t hei r ft! rtility 
gMuat('l from zero to perft!ct fertility, or eveu to 
ft'rtility ullder certain C()1l,litiOllS in Uc(!8S. 'foot 
thtoir ftortility, l>c.<ide;J being olll iu(:lIt ly susceptiblo to 
(8VOW1l.b1t' and unfavourable conditionl, is inDatelv 
nriable. That it is by no means alwaY8 the sollle i~ 
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degree in the first CJ'Q8.9 amI in the hybri{la produced 
from thi8 cross. 'J'hat the fertility of llybrids is not 
related to tho degree in II'J,ich they resemble ill ex­
ternal appearance either parent. And lastly, that the 
f,l(:i1ity of making II first cross between any two species 
is not always go"crned by their systematic affinity or 
degree of resemblance to each other. 'i'his latter state­
ment is clearly proved by the difference in the result of 
reciprocal Cr08!1e8 between the llama two species, for 
lI.ccording as tho one lll>ecies or the other is used o.a the 
father or the mother, there is generally some differenoo, 
and occasionally the widest posa.ible difference, in the 
facility of effecting an union. The hybrids, moreover, 
produced from reciprocal crosses often differ ill fertility. 

Now do these complex and singular mles illdieate 
that species have been endowed with sterility simply 
to prevent their becoming confounded in nature? I 
think not. For why should the sterility be 80 extremely 
different in degree, when mrious species are crossed, all 
of which we must sUllpose it would be equally important 
to koop from blending together? Why should the 
degree of sterility be innately variable in il}e individuals 
of thc same species? Why should IIOmc species cross 
with facility, and yet produoo vcry sterile hybrids; 
nnd other species CI'088 with extreme difficulty, Ilnd yet 
produre fRidy fertile hybrids? Why should there often 
be 110 great a differenoo in tllO result of a rooiprocal 
cross between tile same two species? 'Vhy, it may 
c\-cn be asked, has the production of hybrids been per­
mitted? 'ro grant to speciee the special power of pro­
ducing llybrids, and then to stop their further propaga­
tion by different degrees of sterility, not strictly related 
to the facility of the first union between their parents, 
sooms 1.0 be a stronge arrangement 

'fhe foregoing rules and fllcts, on the other hand, ap· 

Rl The Complete Work of Charles Darwin Online 

• 



ell ..... \'111. COMPARED WITn ORAFTlSO. 283 

pear to me c1cnrly to indicate that tho sterility both of 
first Cr1swe and of hybrids is simply illeidelltal or de­
I)()ndent. on ulIknol\'II dilTerences, chiefly in tho repro­
dncti"e systems, of the species whklh are croMed. Tho 
differences being of 80 I)()culinr and limited a nature, 
that, ill reciprocal er08Seil between two species, the male 
8eJL:uru element of the one will often freely net on the 
femalo 8elnUlI elewent of the other, bllt not ill a re­
vcrsed direction. It will be advieable to CJL:ll\ain a little 
mOro fully by an example what 1 melUl by steril ity 
being incidental on other differencee, and not a spe­
ciallyendowed quality. All the callacityof OliO plaut 
to be grafted or budded on another is 80 unimportant 
'-'r its welfare in a state of nature, J preflurue that 
no OM will 8Uppoee that tllis capacity is n tptdolly 
I'lldowOO quality, but will admit that it is incidental 
011 dilTcrcnC('s in the 111\\'8 of growth of the two plnnts. 
\ \'o can IIOmetimea IlOO the Tet\iiOn wIly one tree will 
not take on anothcr, from diffcrencCII in tlwir rate of 
growth, in the illlmuess of their wood, in tho period of 
the flow or nature of their sup. &0. j but in a multitude 
of ... see ... o can aaign no rca.K)1l \\ ha1('\·er. Grent di­
"~",ity in th~ size of t ... o pltlllb, ono b<>ing woody and 
the other ~ one being ere.g. een and tho 
otlwr deMrlou.... IUld adaptation to widl·ly difl'crellt 
elimahs, do Dot aI_ys prevtnt tlie t\\"o grafting to­
get....... All in bybritliiiation. 80 .,..-ilh grafting, tile 
"'plrity is limited by lIyl!lematie amnity, for no one 
bat beof.n able to graft trws together belonging to quite 
diBtinct famili(\lj; and, on tho othcr hand, closely allied 
"Jll'<'leA, and varietics of the !lame @Il(!('ic~, CUll IIIlUnlly, 
but not invariably, be grafted \\"itb CfIJJC. nut thill 
CAJ*'ity, u in hybridl!:NItioll, ill by 110 meana aboiollltely 
govened by sy~tematic affinity. Although many dis­
tinrt g..-ucra 1\ ithin tbe eame family ha'-e been grafted 

"1nl no> 
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togelhf'r, in other "'''eA species of tllO SRmc gemu will 
not take 011 each other. The pear call be grafted far 
moro readily on tho quince, which is mnked lUI a dis­
tinct f;(' lIns, thlln 011 the IIllllle. which is a member of the 
same genllS, .Enm different \'arietiea of the l»ear take 
wilh different degrees of facility 011 the quiuce; 80 do 
dill'crent mrietie8 of tho apricot and pooch 011 certo.iu 
varieties of tho IlIum, 

As Giirtner found that thero was sometimes an inllate 
diffcrf'lIce in different individuau of tho sollie two spe .. 
cies in cl'OSIling; so Sagaret believ6Il this to be the case 
with different indi,-idua1! of the SRme two species in 
beillg gmf\ed together, As in reciprocal Cl'O!JScs, the 
facility of effecting an union is often ,'cry rar fron .. 
eqnal, 110 it 80metimes is ill gmftillg; tbe common 
gooecberry, for ilU!lanCe, call1lot be grnfted 011 the cur­
rant, whereas tho ClIfmllt will take, though with dilli­
culty, 011 the gooseberry, 

We hnve Been that the sterility of hybrids, wllieh 
havo their reproductive organs in lUI imperfect OOIl­

dilicm, is a very different CiU!O from the difficulty of 
uuiling two Imre speeics, which luwe their reproduc­
tire OrglllU perfect ; yet these two distinct C9?C8 run 
to a certain extent po.rallel Something 1I!lII.Iogollil 
OCCUI'8 in grnftillg j for Thouin found that three species 
of Robillia, which lKleded freely on their own roots, and 
which could be grafted. with no great difficulty on 
IUlotllQr SllOOiCll, when thus gruftoo wero telldered 
oorren, 011 the other lumd, certain species of Sorbus. 
whell graftoo on other epecies, yielded twico as much 
fruit as wlloll on their own roots, 'Ve are r;;miuded 
by this lnttor fnet of the extraordinllry CtL8C of Ilippe _ 
astrum, Lobelia, &c" which seedoo much moro freely 
when fertiliscd. wit h tho pollen of dktinct epeciee, than 
when fertiliile<l "ith their own pollen, 
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We thus see, that although there is a clCRr and 
fuudamental difference between tho mere rulhcsion of 
grnftod stocks, and the union of tho male and female 
elelDents in tllO act of reproduction, yet that tllcre is a 
rudo dcgroo of parallelis.m in tho results of ~aftjng and 
of ero8i!iug distinct specios, And as wo must look at 
t he curious and complex laws governing tho facility with 
which tl'('08 can be gmfted on eneh other 08 incidental 
on unknown differences in their "~tati\'o SYS(l' ms, so 
] heliM'o that tho still more ooml)Icx laws SOI'eming 
tho fl\('ilityof first CI"OSSe8 are incidental on uuknown 
dilforenct'tl, chiefly ill their rellroduetiw} systems. These 
differencal, in both ctUlClI, follow to a certain extent, 
as might hIH'O been c.l:peeted, systematic affinity, 
by which o\'ery J..-ind of rcfICmblanoo and dissimilarity 
betw('('n organic beings is attempted to be expressed. 
Tho facts by no means seem to me to indicate that the 
greater or lessex difficulty of either grafting or crossing 
together variOliS species has boon a specinl endowment; 
although in the case of clcz:ing, the difficulty is as 
inllJOrtant for tho cudurance and stability of ~pecifie 
form!\ All in the ease of grafting it is unilDlJOrtant for 
tbeir welfare, 

CalUU of tk SUrilit!l of jint CroHU and of II!l0rid,.­
We may now look 0. little cJOIIer at the probable causes 
or the sterility of first crmes and of hybrids. These 
hl'o CAlIOlI arc fundamentally different, for, liS just 
remarked, in tho UniOIl of two pure species tllO malo 
and f('malo flCxual elements lire perfO('t, whereas in 
hybrid, tlieyare inrperfeet, }~\'en in fil"ilt ero6lJes, tllO 

greater or IC88OJ" difficulty in effecting an union appa­
rently dt.'IK'ncb on S(>\'cral distinct CRUses. Thero must 
IIOmeWnt)d be a Ilhysical impoill!oibility ill tho male de­
Dlt'nt rea<-wng' tho orule, IliI would be the case with a 

lnln .. 
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plo.nt having 8 Ilistil too long for the pollen-tubes to rench 
the OVllrium. It has also been observed that wllon pollcn 
of oue species is placed on the stigmo. of a distantly 
allied species, though the pollen-tubes protrude, they 
do not penetrate the stigmatic surface. Again, the 
malo clement may reach tho femalo element, but be 
incapable of causing an embryo to be de\'dopcd, as 
seelUs to have been the case witll IIOme of 'i'huret's 
cxperimcnu on I"uei. No eXl)ianation call be gi\'cn 
of these facts, any more than why certain trees cannot 
be grafted on others. Lastly, an embryo may be 
develoJl()(}, find then perish at an early period. This 
latter alternative ha.s not been sufficiently attended to; 
but I believe, from obsen'lltions communicated to me by 
Ur. Hewitt, who has had great experience in hybridising 
gallinaceous birds, that the early death of the embryo 
is a very froquont cause of sterility in first Cl'OSSCS, ] 

was at first very unwilling to believe in tllis view; 
as hybrids, wben once born, are genernlly healthy nnd 
10llg-Jinxl, Ill! we see in the case of the common mnle, 
Hybrids, however, are differently circumstanced before 
aud after birth: when born and living in 0. oonntry 
where their two llllfents can live, they are generally, 
placed nnder 8uito.ble conditiollS of life. But a hybrid 
partakos of only half of tilO nature and constitntion 
of its mother, and therefore before birth, M long a~ 
it is nourished within its mother's womb, or withhl 
tho egg or seed produced by the mother, it mny bo 
exposed to conditions in some degree unsuitable, 
and consequently be liable to perish lit all early 
period.; more especially as all vcry young beings seem 
eminently scnsitive to injurious or unnatuml conditions 
of life, 

I n regard to the sterility of hybrids, in wllich tllO 
sexual elements are imperfectly dc\'cloped, the case is 
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"cry different. I M,'e more tlmn onoo Alluded to a 
large body of fncts, which I iUloI'e collect('{i, showing 
that when animals and pianta are remm'ed from their 
natural conditions, they are extremely liable to have 
tlleir reproducth'e systems seriously affecte<l 'I'his, ill 
fuet, i3 the great oor to the dOllle8tication of animals. 
Between the eterility thns superinduced and that of 
hybrids, there arc many points of si milarity, I n both 
CflSCII tho sterility is independent of general ilealtll, flud is 
often accompnnicd by exccss of size or f,>'J'Cat luxuriallOl', 
In both coses the sterility ocelU'S in vnrious degrees; in 
hoth, the nlnle clement is the most liable to be affected ; 
but sometimes the female more thlm tho male. ]n both, 
the tendency socs to a certain cxtent witll systematic 
affinity, for whole group!' of animals and plallta are ren­
dere<1 impotent by the same unnatuml renditions; and 
whole grollp!' of species tend to produce sterile llybrids. 
On lhe oiher Imud, one species in a group lI'il1 801l1& 
times rc~ist great ch.anges of conditions with unimpuired 
fertility; and certain species in a group will produce 
unmunlly f{'nile llybrids. No one cfln teli, till he tries, 
wh{'thC'r IIny 118r1ieular aniwal....-ilI breed under oonfin& 
mellt or any ex(>ti(' Illant 8C('(1 free.ly Ullrl{'r culture; nor 
can h{' «·11, till be tn. .... ~-bether any two species of a 
gmus .. ill prOOtIC(' mo~ or le88 sterile hybrids. Lastly, 
wbpo oJ¥&llic bc~ a~ placed during 8C\'ernl gt'nem­
'ioos unci. r (~ .. nditiOll8 not natura] to them, they are 
es:mmt"iy liable to vary, which ill duo, as 1 belie\'c, to 
~ir rl'prudul'live H}'8tewS ha'"ing been "1X'Cinllyaffected, 
though in a I~r dt'gfCe than when 8terility ensuCE, 
& it i8 with hybrids, for hybrids ill 811COO""i1'0 gCllem­
Lioll8 are emincntly Iiablo to vary, as every expcri­
mentaii..t haa obeened, 

Thtll we &eO that when organic beillb'B are plnced 
undt:r ncw and u"natuml conditiolll!, and when hybrich 
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nre produced by the uunatum! crossing of tll"O species, 
the reproductive system, independently of the genoml 
state of llealth, is atTccted by sterility in a "cry similar 
maImer. In the one cnse, the conditions of life llUl'c 
been disturbed, though often in so slight a degree as to 
be iU[lpprecinblo by us; ill tllo other case, or that of 
hybrids, the extcmal comiitiolls II/we remained the same, 
LIlt the organisation has been disturbed by two d ifferent 
structures and constitutions having been blended into 
one. For it is sourcely possible that t wo orgnnisatiom, 
sllould be compounded int{l Olle, without some disturb­
ance occurring in tho development, or periodical action, 
or mutunl relation of tlHl different parts and orguns ono 
to another, or to the conditions of life. When liybrids 
are able to breed inter Ie, tlley transmit to their offspring 
f!'Om generation to generat ion the same compounded 
organisation, and hence we need Jlot be surprised that 
their sterility, though in some degree variable, mrcly 
diminishcs. 

I t must, howevcr, be confessed tliat we cannot under­
stand, except on .... ague hypotheses, geyernl facts with 
respect to the sterility of hybrids; for instance, tIle 
uneqnal fertility of hybrids llroduced from reciprocal 
crosses j or the inereased sterility in those hybrids 
which occasionally aud exccptionally resemule. closely 
either pure parent. Nor do I pretend tllat the forego­
ing remarks go to the root of the matter: uo explana­
tion is offered why an organism, when placed under un­
natuml conditions, is rendered sterile. All that I lUl.\'e 
Ilttempted. lo show, is that in two cases, in some 
respeets allied, sterility is tho common resuit,-in the 
one case from tho conditions of lifo ha\·i llg been dis­
turbed, in the other case from the organisation ILa\'ing 
been disturbed by two organisations ha\'ing been com­
pounded into one. 
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power of flC'lOCtiOII, for his O\\"\l llSO and IllCl\SlIre: he 
neither wi~hC8 to select, nor oould flC'locl, slight differ· 
ences in tho reprodllctil"e system, or otlier oonstitutional 
differenC<!:8 con'dated with tho reprodllcl i,'o system. 
Domestic rl'1'l(luctiolis are less closely odoJlk><1 to climate 
and to tho other llhysical conditions oftllo countries wllich 
thoy ill habit than are those in a BtOtc of nntllre, for 
they can ~Il('rally be remon~<I to othor and ditlerently 
oonstitllted countries with entire impunity. Mu.n sup­
plies his sol"ernl vfltieties with tho samo food; he treflts 
them in nearly the SlIme manner, and does not wish to 
alter their generaillabits of life. :Nature acts uuifonnly 
and slowly during mst periodlJ of timo on th{' wholo 
organisation, in any way which may be for roch erea­
tntO's own good; amI thus sho may, either (lireetly. or 
more probably indirectJy. tllrollgh correlation, modify 
the reproductive systems of tho soveral descendants 
from any OliO species. Seeing this difference in the 
process of select ion, ItS enrried on by man and natllre, 
we need not be snrl)rised at IIOUlO differenco ill the 
resnlt. 

I lm ... o as yet spoken as if tllo '"Ilrieties of tho SIl.me 
species wero almost in,·ariably fertile when interct068cd. 
Hut it is impossible to r~i~t tho c \'idenco of tbe ex­
incnco of n certain amount of sterility in the few 
following cases, which I will brieflyabetrnct. 1'110 evi­
dence is at lenst lUI good as that from which we believo 
ill tho sterility of a nlUititudo of species. '1'ho e"ideneo 
is, also, dcril"ed from hostilo witnesses, who in all other 
callCS consider fertility ami stcrility as SlIfo criterions 
of specific distinction. O,irtner kept during several 
yellTS a dwarf kind of mo.ir.o with yellow fl(!eds, lind a 
to.lI variety with rc<l seeds, growing ncar each other in 
his garden; ond although these 1)lanls llavo IICporated 
texC8, they !lever naturally crossed. lIe tllen fertilised 

c, ~ 'Irk 
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thirte('n flowers of the one with tho I)(IIIC!II or the other; 
but only a single IJI~ad proouO<'d any Il00<1, and thm 0110 
head produced only Ih'e grains. Uunipulntioll in thi" 
cR:le could not have been injllriollS, 88 the plants lIa\'o 
IK'p.lrawd BeXes. No one, I belio\'e, hall ~uspectcd that 
these varietie~ of mai7.e are distinct species; and it i~ 
important to notico that tIm hybrid plant8 thus mised 
were themsclvClI per/tctly ferlile; 80 tlmt ('\'en Giirtller 
did not yenture to consider tho two varieties ns speci­
fically distinct. 

Giron de nuznreingues eross('(l threo ,'urieti<'ll of 
gounl, which like the maize litllJ IICparated fIl'XC8, and he 
a3l>'rts that th0ir mutual fertilisation is by 80 much tho 
h.,.,j eaily tllJ their differences are grroter. How far these 
('xll('riment8 lIlay be tnlsted, I know not; hnt the fOrffi.i 
experimente<\ on are mnked hy Sagnret, who lllainly 
founds 11m classification by tho teilt of infertility, as 
\'arietics. 

'Jh(> fullowingeasc is far more rf'mnrknhle, and 800IDS 

at fir._t quite iUl"mJible; but it ill tht"1 reqult of un nslo­
nishin;,;: IUllnLer of experiment<! made during many years 
on ninl' "p''(·i .. '8 of Yerbascum, by 80 good au O~ITcr 
and 10 hostil(' a witll<'~ 8.i Giirtnl'r: uamcly, thut yellow 
an.1 .llile varietiell of the sam(' "1'I('('il'8 of Y crl.oo&:um 
whton iutt"tt':o...J pnxlul"e IEm ... '(1, than do (·ithrr 
ool.)u" ) ,.ari(·ti(~ wll. n fertilised with I)(IUen fruin thlir 
own l"u\mlnod ftmrel'l'l. 1I0rro\'cr, he a'<l!(>rIiI tllRt Wll('11 
Yl'I1<1w and whitc mri.·tif'(l of ono ~1Je('il'S arc crossed 
with y.lIuw au.1 white vari('ties of a dil/tinct specie., 
mOM 8ef'<) ie jln'IIluC(xl by Iho erAA!o13 bt,tw('('n tllo simi· 
larly colou"",) flowcrs, than lx'l\n'('n thO.9C wilieh nro 
difrt'rentiy rolou",,1. Yct theS(' mril'li,'s of YtrhllSCum 
pheen! no otbH difl'toren,-e Ix .. id,'t! the 111('1'(' rolour of til(' 
flowt.r; and OQl! Yarit'tv can 80IIletimUi IJc raised from • 
tbe -t uI the other. 

:1nl n .. 
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From experiments wllieh I }'Rve made on C<!rlnin nl­
rietit'lof hollyhock, I am inclined to sus:ped that they 
1)T('!<ellt aDnlogolU fad.!!. 

Klilreut('r, whOle RCCllmcy hill! bol>n confirmed by 
c"ery 8u\.Jecqllent obl!cr'\""('r, hns 1'1"0"('(1 tile T(>marknble 
fnct, thnt oue yaridy of the commou tobacco is more 
ft"'rtilt"', "lleil cl"OS8ed with n wid('ly distinct ~pCCiC8, thnn 
nl'(' tIle other vnrieties. He cxperimented on fire fOrIlls, 
which nre commonly reputed to be ,'aricti~, fIlld whieh 
lIe t(!!ltoo by the Bel'Crest trinl, IUlmely, by reciprocal 
CI"()lt'!Cfl, Illld he fODnd tll('ir mOIlgrt'1 offspring perfectly 
fl,rtile. Dut one of these the Yaricties, when used either 
IlS father or mother, nnd cro.«'(l with the ~icotinlln gIu­
tin08ll., fllways yielded hyLrids lIot 80 sterile Il8 Ihoee 
which \I"(:te produccd frolll tho four other YnrietiC\! when 
c~ "illl N. glutillOSll_ lIen('(l the n'producti,-e 
by~ l('111 of this one yariety must ll(we Lecll in sowe 
IIlllnner anu iii some degree modifh.'d. 

1"rom these fnctl!; from tIle grcnt difficulty of usct"'r­
tnining the illfertility of yarietics ill 1\ I!tnte of IInture, 
fur n surposed variety if illfl'rtile ill nlly degreo woulu 
gE"llerally be mnked as species; from mall aclectiug ollly 
('ltenlnl ehamcierIJ in the production of the mo;;tdistiuet 
(Iomestie ynrieties. fIllU from not wi,;hing or being aLle 
to Ilnxilloo recoudite and functional ditTercncea in ille 
N'Jlrodueti"e aystem; from tbese severnl collsiuemtiODS 
lind fnets, I do not tIl ink that tho "err general fertility 
of wlrieties can be prow~l either to be of uwrcrsal oc­
currence, or to form a fundamental distinction between 
Ynrietiea (md species. '1'he general fertility of varieties, 
('ollsidering how entirely ignoront wo afO on tIle eo.I1SCS 
of both fertility and sterility, docs not 8C(!m to me suffi­
cient to o"crthrow the yiew tnken with J'CII1)('('t to the 
"e~' general, but not in"ariaLle, sterility of filt't el"(' ces 
I..octwcen SllCCics Ilnd of their hybrids. Ilamely, th.o.t it iii 

n w 
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not a BIJCCini endowment, but ia incidental on &lowly 
acquired modificatious, more Cl!pt.'eially in the rellroduc­
ti,·o sJ~tems of the forms which are crossed. 

If!J{,rid, altd MOrl9rel. compared, indeptndfmtl!J (lj their 
Jertilit!J.- l ndcpendcntly of tho question of fertility, the 
otlsprillg of speciCII when cl'O!<8od nnd of varieties whon 
cl'OSiCd IUlIy be compared in several other roIJpocts. 
Wirtner, whosc strong wi,;h it was t.o dmw n distinct. line 
betln.'en lipecies ami ,·aricties, could find wIry (ew, and, 
Ill! it SOC'ms 10 1110 , Guile uuimllOriallt. difTl·rences between 
the !l()-t'8.lled hJbrid ofliipringof ilpecit'8, and the IIO-Cslled 
lIlongrd (.offspring or \"arielies. And, on the otiICr baud, 
th(."~· ngrce IllOiOt closely ill ,"cry many important re8JJecls. 

I shall hero discuss this subject with extreme brc,·ity. 
The most imflOrtallt distinction is, that in the fiTllt gene-­
ration lU(.ongrciB arc more yariaule than hybrids j but 
<:linneT admits that hybrids from spedC8 which have 
IOllg ix'f'n cullimt('(lll.rc often vnrinlJle in the fint gene­
nIotiull j and 1 have myself seen striking instances of 
thi..! f,wl. Oilrtnf'r furlJU'T admil$ that IIJLri,ls lletw6en 
.. cry 1.'1<*11, allilod 8pecies Pre more \'ariaLlo than tllOSC 
from Yery dbltinct speocics j and thia silo"", that the 
difltoh'nce in tbe df:glte o( variability graduates ""lly. 
\\1at>a moogret. aDd tbe more rf'rtilt' hybrids are propa­
gated for It-1"eral generations an extreme aDlOUllt of 
ftriaLility ia tht'ir off.pring ill no&oriouJ i but lOme few 
t"MH both 01 hybrids and mongrela long 1't'wllillg uni­
(onaityof rliaractf'r could be gi.ell.. The .ariability, 
howe,..,.r, in the auCCX'll8ive generatioos o( mongrels iii, 
perbaJll, Kh'att'f than ill hybridfl. 

ThU 8" Iter n.rinbil ity of mongrel. than of hybrids 
dOI!II Dot -e&m to me at .U .nrpriIJillg. For the parenU 
01 JDOOgrel. art' nri(·ti('fI, aud mOlilly dumClltic varieties 
(",orr few eZpt"riment. huin,; boen tried on natural 
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varieties), and Illis implies in most eases tllnt there Ims 
been recent mriabili ty; lind therefore we might C)l:pcet 
t but such "ariability would often continue und be super­
added to that arising from tIle mere act of c:rossing. 
The slight degree of variability in hybrids from the first 
cross or in the first generation, in contrast with tbeir 
extreme "ariability in the succeeding generations, is a 
curious fuet And desen'cs attention, For it benrs on 
sud corroborates the view which I hayo taken on the 
cause of ordinary Yllriability; namely, Illn~ it is duo to 
the reproducti,'o eystem being eminently scnsitive to 
flUy change in the conditions of life, being'lllns oftell 
rendered either impotent or lit len.st incapable of its 
proper function of Ilroducing offspring id{')lticnl with 
the ]mrcllt-forffi. Now hybrids ill the first gencration 
nro descended from species (excluding those long eulti~ 
yated) which have not had their reproduetiro systems 
in any way affected, and they aro not YlIl'iable j but 
hybr ids themselves ilaye til ,..ir rcprodllcti ,"o systems 
seriously nffccted, and their (lesc<:lldo.n\.s o.ro highly 
vo.rillble. 

nut to return to our compflrisou of mongrels find Ill'_ 
brids; Giirtner states tlmt mongrf'ls are more liable than 
hybrids to rev('rt to either parent-form j but tllis, if it 
00 trlle, is certainly only a difference in degree. Giirtncr 
further insisli:! that when filly two species, alihough most 
closely allied to each other, lire erossed with a third 
species, the hybrids lire widely different from each other j 
whereM if two ,'cry distinct mrieties of one spcciC8lire 
crossed with Ilnother species, the hybrids do not differ 
mucll. But this conclusion, as far liS 1 clln mnko out. 
i~ founded on a siugle e;<;perimcnt j lind seems directly 
opposed to tho results of seroral experiments made by 
]{;jlreuter. 

These alone are the unimportant differences, which 
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Ciirtner ill ablo to [lOintout between llybrid and mongrel 
lllflllts. On the other hand, tho I"C8CmIJlance in mon­
{:;rclil lind in hybrids to their respccti,'o parellts, moJ"C 
especially in hybrids produced from I!Carly rel4too 
"1X'Cit'll, follo\\11 according to Gurtner tho sliwe laws. 
When two species are crossed, ono h8.!l 8Ollletim(l8 n pro· 
potent power of impressing its likenell8 on tho hybrid; 
find !II) J bclic"o it to be with mrieti(l8 of plants. With 
animalll one \'ariety ccrtuiuiy often hll3 this ]Jrcpotcnt 
power U,"er auother "ariety. Uybrid plants produced 
{nlll! a l"L'Cil)f"O("al cross, gencraUy I\:SI'IllLlo each other 
clul ... ly; and 110 it is with mungrelll {rom a rccillrocai 
CfU,<, 130th hyLrids and mongrels can be reduced to 
either ImfC parellt (Ofm, by I"('peated Cro&:;CIJ in IIUCCCS­

l!i,'o ~llemtiolllll\"ith either 118I"C1li. 
'1'hoOIO 8Cveral rewarks are apP"rcntiy applicablo to 

animal~ j but tho subject is here cxce8ilively compli­
c(lt.~l, purtly owing to tho existence of secondary 8Cxual 
chnrattet"»; but morc especially owiug to pr.:potcney in 
tr"u~Ulitling Iikenf'ss running lUore strongly in oue !lOX 
til1ln in the oOll'r, both when on(' species is CI"06S\.>d with 
&DOth.·r, an.1 whell ono "ariety u crc..cd with another 
,·ari. ty, For in,.\allc(', 1 think thOllC authors aJ"C right • 
.. bu lUAintaiU lhat Om &IS hlUl n pl"('putt'nt power orer 
the hof'l!lf', /10 that bulh dH' mull! and the hinny more 
~ml,le the .. thall the horse; but thtlt the l'rcpo­
tept>y ruM more lJu\lng-Iy in thll mall""''11'1 than in dIe 
( .. -mall', to that tho mule-, which ill tho olf~priug of tho 
mall'-tWJ and 1001"(', iii more like IUl tl!<>l, tlmn u tho 
hiany. ",ILich is tho olf,;pring o{ tho {t:!Ulalo-nss and 
IIallion. 

M1k'h IItIUll hu been laid by some fl\\thor8 on the 
-rp' 7f tI fact. that mongrd auilDal~ alono are bon! 
claM-ly Uke ooe or th('ir 118rt!ntil; but it can be ahow1\ 
&hat t.biI tel lIOIDetimca occunith hyLrids; yet I grant 

03 
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much le8il frequently with hybrids tlmn \Iith ulongrels. 
Looking to tIle cases which I luwe collected of Cro&S­
bred auimnls clOIIcly l"Csembling one parent, the resem· 
blances seem chiefly confined to chamctcl"!:I almO!lt 
monstrous in tllei r nature, aud which have Buddenly 
appeared---l3uch as albinism, melanism, deficiency of 
ttlilor 110mB, or additional fingers and toes; and do not 
relate to characters whidl have been slowly acquired by 
selection. Consequently, 8udden reversions to the per­
fect character of either parent would bo more likely to 
occur with mongrels, which arc descended from varieties 
often suddenly producod and semi·monstrong in elm­
racter, tlum with hybrids, Wllich are dC8Ccndcd from 
species slowly and l\ll.tul'Illly producOO. On tho wholo 
I entirely o.grco wi th Dr. Prosper Lucus, who, after 
nr rnngillg an enormous Uody of facts with respect to 
animals, comes to the conclusion, that the laws of resem­
blance of t ho cbild to ita pll~nta are the same, whether 
tho two parents differ much or little from each otller, 
namely ill t he union of individuals of tile samo variety, 
or of different varieties, or of distinct spe<:ies. 

Laying uide the question of fertility aud sterility, ill 
all other respe<:tl! there seems to be a general and close 
similarity in the offspring of erossed species, and of 
crossed varieties. If wo look at species UI! having been 
specially created, and at varietics fI8 haviug been pro­
duced by seeondary laws, tlli! similarity would be an 
fI~toniahing fnet. But it hflrmoniscs perfcetly with tllO 

"iew that there is no essential distinction between spe<:iell 
fin d \'ariot ies. 

Summary of Onapter.-First erosses between forms 
~ufficiently distinct to be milked lUI species, and their 
hybrids, are yery gcnernlly, but not universally, sterile. 

T m w , r ~ rwn nli 
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~'he sterility is or all degreul, and is onen 80 slight that. 
the t.wo mOllt earcful e;qxlrimentaliJIl!I who havc Cl'"er 
lired, havo come to diametrically opposite conc.lusiOIl8 
iu mnking fonna by Ulls test. Tho sterility is innate1y 
l'ariable iu indil-iduals of tIle &nme specie::l. and is 
emiuently susceptible of favourable aud unfavoumble 
('onditions. The degree of sterility docs not. strictly 
follow sJ'eleuw.tic affinity, but is gol'crnoo by Beveral 
eurioUli 1U1d complex laws. Jt is genemlly different, nnd 
801D~liml!8 widely different, in recillroca.l CI'OMCIS between 
the I18mo two specics. Jt is llot alway. equal in deglee 
in IL first cl'OS8 and iu the hybrid produood from thi..! 

'''''''' 111 thfl same manner as in f!rofiing tl'CC!ll, the capacity 
of one species or \'ariety to take on another, is incidental 
on geuemlly unknown differences in their n~getative 
Ryatcms, 80 in crossing, the greater or ICSB nlcility of one 
species to unite with another, is incidental on unknown 
differences in their reproductil'e systems. l'hcro is no 
moro rNliiOll to thiuk that Sj)Ccics l'al'o ixlen spccirUly 
('ndo"(~1 with various dcgrees of sterility to )lrevent 
t1)1'm ('fIJ ing and blending in nature, than to think 
that treN have bee-u specially endowed w'ith nU'iol18 and 
IODil'what analuguUII degleea of dif!lculty in being gro.ftcd 
~tbt-r in order to prcvCDt. lb~m OOcoming inarcbcd in 
our ,on ...... 

The lterility or finot CI'( IS ~ between pure l!pecies, 
.hich have their reproductive systems perfe<:t, IK!ems to 
depmd 011 fIe~ralcircumstauC{!8; in lOme C88C8 largely 
on the ... rly dt'8th of the embryo. The sterility of 
hybrid&. whi<oh have their reprodul'tive AyHtcms impcrfe<:t, 
aad .hich hal'''' bad thill 8Jstem aJld their wholo orgu.ni­Fl. didurl e d by being compounded of two distinct 
1 d" 8\'ldWi ell .ely allied to tl18t lIterility which so 
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frequently atroots pure species. wht'n tl lcit natural con­
ditions of life Illwe boon di~tllrbed. 'rhis ,-jew is sup­
ported by 8. pamllelism of another kind :-nnmely, that 
tho cros.;ing' of forms olll~' slightly different is (,,,"ourablo 
to tho "igour find fertility of their offspring; find that 
eligllt changes in the conditions of lifo nrc npparently 
flt\'Ollmblo to tho yigour (lnd fertility of nIl orgrulic beings. 
J t is not surprising that the degreo of dilliculty in uniting 
two sj:lCCics, and the degree of sterility of their hybrid­
offspring, shouM gcnemlly corrcspond, though due to 
distinct caUge8; for both dCI)Cnd on tllo amonnt of 
diffcn!IlC(l of 9OlUO kind between tllO species "hicb are 
Cf'OII!lC(l. Nor is it Sl.lrprising that t he fneilit y of effecting 
n first Crol!8, the fert ility of the hybrids ))ro<iucffi from 
ii, and the capacity of being grafted together-though 
this latter capacity c\'idently depends Oil widely dif­
fCr('llt CircUlllst"IlCCfj s.llOuld all rUIl, to a certain extent, 
Ilaralld with the systcmatic uftillity of tho forms wllieh 
nre subjected to experiment; for systelllf.tic affinity 
attelllpts to oxpress all kinds of resemblance between all 
Sl>Ceics. 

}~irst C1esscs between forms knO"'11 to be mrietics, or 
@ufficielltiy alike to be oollsidered as Tariet i('8, and their 
mongrel off.sIJring. are "ery generally, but 1I0t , as is so 
often falsely stated, wliversally fertilc. Nor is this 
neMly general and perfect ferCility SlU1Jrisillg, when wc 
remember how liablc we are to argue in a circle wjth 
respect to "arietiC8 in a stato of llaturo; and when wa 
remember that the greater llumbcr of yarieties luwa 
bcell IJrodllee<i under dOlUcstication by tho selection of 
mere ext(lrnai differences, and 1I0t of differences in the 
rel)roducti\'o system. I n all other respects, excluding 
fertility, there is a close ~llCral rC8Cmblance between 
hybrids and mongrels. ]~iually, tllcn, nltllongh we are 
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)lrorollndly ignomnt in e,"ery CMe or the precise cause 
or sterility, tho facta briefly gil"eD in this dIopter do not 
8('('m to IllC opposed to, bllt even rother to IIUpport ill 
!!Omo re8)lC<'ta tIle view, that tll(~re iii flO fundamental 
di.llinctiOIl IJctwccn fipedes oml mrictics-

c n ~I 
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CHAPrl:n IX. 

Oll TIIY. !IIIP1CRV!tCTIOll' Oil' T,ll Gr.QLOOtCo\t. nECORD. 

Ou Ihe ftbecnoo of iuwrmediate "!lrielia !It Ihe l'~lIt day--On 
Ihe D.ltUIll of m;li"ct inten:nedillUl .,.Ii<!tie.; 011 their n\lmbc.r~ 
On the .... t ia""" of time, as inferred from Ihe rate of deposition 
IUld of <knud. ... tion - On the poom_ of OIlr 1l&la!ootologiColl 
oollec:tiocl.--On the <knudatiOll of gn.nitie alT&l-On the inter­
mittenceof p)logical rormatiou-On theabeenceof intennediate 
.... rietis in lUly \1116 fQl"Hllo.ti.tJII-On tbe IJ\lddo:on aJ'l"'lorance of 
grouP' of lpecles---On their .ndden apll6aI'follC8 in the lowest 
known r(IMiliferons .t!'llt&. 

b tl.e sixtl. chapwr I enumerated tho ehief objections 
which might be justly urged agllill~t the views main­
tainC(1 in thia ,·olumc. Most of them llll\'c now beell 
di'ICussed. Oil£', Damely the disliuetnC8B of specific 
forml!, and their not being blended together by innu­
merable transitional links, is 0. "cry ob"iou8 difficulty. 
r l18Signed re8llOU8 why such links (10 no\ commonly 
occur at tho Illtlaent day, under tho eircuIIIstanCCIJ ap­
parently most famurable for their pl'C8enC(', uamel~' 

on Illl (>xtensive and colltinnoUll area witll graduated 
phyaicai conditions. I endca\'Ollrcd to show, that the 
life of each apedes depends in a more imlXlrt.flnt manner 
on tho pl"C!!(!nce of other already defined organic forms, 
thlln on climate; and, therefore, thllt tho really go_ 
\'erning conditiolls of life do !lot graduato awny quite 
insensibly like heat or moisture. I eudell\,ourcd, nlso, 
to show tJlat intemlooiate varictiee, from existing in 
lesser !lumbers than tl16 fonns which they connect, will 
genemlly be beaten out and extenlliuated duri!lg tho 
CVUI"!Ie of furtber modificntiou and imprQ\·emeut. The 
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main cause, however, of innumerable intcmlCdiatc links 
not now occurring e\'crywhcre throughout nature de­
pends 011 the very process of natural IlClcction, through 
which !lew \'Brieties continually take tile plooes of and 
exterminate their parent-fonns, Bnt just in proportion 
as thig ])rQCC8!I of Cl:terminlltiOIl hM ncted 011 an 
enormous sclllo, 110 must the number of intermediato 
varieti{'ll, which hal'o formerly existed on the CArth, 
])0,' tnlly enormous. Why then is 1101 every goo­
logiral fonuation and e\'ery stratnm fnll of such inter­
mediate links? Geology assuredly doe. not reveal 8.IIy 
slIch finclr-grnduated organie chain; ami this, perhaps, 
iii the most oLrious and serions objectiou which can be 
nrgod against my theory, 'fho o.s:pblllation liCll, as 1 
hl'iicve, ill the extreme imperfection of the geological 
",<,,,-d. 

I n tho first placo it should always be Lome in mind 
what sort of intennediate forms must, Oil my theory, 
haw- fonllerly existed, J hai'e found it difficult, when 
lookin~ at lUIy two species, to ayoid piehlring to myllClf, 
f,'nDS dindiy iJltennediate bctw~n them, But thill 
U A .holly falll8 yif'W; we should alwaYII look for fonns 
inti rmtodiato \x1.1I-Ct·D cadi species and a oornmon but 
unknown p~tor; and tile progenilor will gt'llerally 
baT!' diO't"M in some J'ellpectil from all il;! modified de­
II!I."E'DdantL ,To J::ive a iii mille iIIui:lO'8l ion: the filnlail and 
f'Olll .. r pig..'tI1lR ha\'e both descended from the ro<'k'pigoon; 
if we ...--... all the iutcmledinto mrictiee which lltwe 
('vl'r ('l[illtA.~l, wo shollld hare nn extremely close .lJCries 
Io,:'t"'t~'ll both nnd the rock-pigeon; but 11'0 should have 
110 varil ·ti('8 directly intermediato betwC('n the fantail 
all.1 punter; none, for iIL~tnllce, eombiniug a tllil80mt* 
w!.at t'xpanded with a crop 80mewhat enlarged, tho 
('hal'1ll't<'mlie features of the&e two breeds. 'J'hC50 tll'O 
brue J .. moreover, have becomo 80 much modified. that 

_________________ "_"'w • 
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if we hnd 110 histori('nl 0 1' indired el'idence regnnling 
their origin, it would not 11ftl'e beeu pos~ible to hnve 
determined from n mere compnrison of th('ir stmcture 
with Ihnt of the I'O('k-pigeon (C. livill), whether they 
hall descended from this speeies or from somo other 
nllied species, such as C, oenus, 

So with llntural species, if we look to forms ,'err 
distinct , for instance to tllo Ilorse lind tapir, we have 
110 reason to suppose that links ew~r existed directly 
intermediate between thcm, but betweeu cach and an 
unknown common rnrent., The common parcnt will 
havo had in its whole organisation mue-h gcnernlrescm­
blance to tlle tallir and to the horse; bllt in SOIDe poillts 
of structure Illay lluve differed considerably from both, 
evell perhaps more than they differ from each other, 
Hence in all 8u('h CIlSCS, wo should be unablo to rooog­
niae the Ilarent-form of any t wo or more species, even 
if we closely compared tho structure of the pnrent with 
that of its modified descendnnts, unless at the 8il.me 
tillle 11'0 had (l nearly perfect chain of the intermcdiate 
liuks. 

It is just possjblo by my theory, that one of t\\'o lh'ing 
forms might haH) descended from the other; for in­
stance, a horse rrom 8 tapir; and in tbis case dirut 
intermediate links will 1181'0 existed between tllem, 
liut sudl n case 1I'0ul(1 imll!y that ono fonn had re­
mained for n very long period uualtered, wlliist its 
descendauts had undergone a \'!lst amount of change; 
and the llrineiple of competition betwecn organism and 
organism, between child and pilrcnt, will render this a 
,'cry rare evcnt; for in all C\lS('9 tho new and imllroved 
forms of life tond to supplant the old Ilnd unimllro,'od 
forms, 

By tlle theory of natural seloction a.1I living species 
b ll,\'O been COIU\ccted with the JlarenWlpecies of each 
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genus. by differenccs not grenwr thllll wo see be­
b'cell tile "nrictjea of the !!lillie 'pecies lit the present 
day; and thcse pnrent-specics, now generaUy c::&:tinet, 
llln-e in their tum been 6imililrly eonneded witll mora 
IIncient 61M..'CieB; lIud so Oil backwllrds. nlwnys COIl­
vcrl!ing to the common IIncestor of clleh grout c\R88. 
f.:o thut tllo IHlllIber of intermedinto lind transitional 
link.., between nlliiving lind e.,;tinet specic&, must II/Il-o 
Jx.cu incoueeh'nbly great. )jut aSl'urc<lly, if thil theory 
!.Ie In1<', Bueh Illwo lived 111)011 tho cartll. 

On tlt~ /111M of Tjm~.-Ilidepclldelltly of our not 
fin/ling f068il remains of su('h infinitely numeruusooll­
neding Iillkf<, it mn~' be objected, thnt timo will 1101-
ha\'e ~lImecd for I!O great all nlllount of orgnu ic chauge, 
1111 dlll1lge& llll\-ing been cffected \·ery "lowly through 
natnr(ll selection. It iii hardly possible for mo C\'cn to 
rN'all to tho rellder, wllO lIlay not be II prnctienl goo­
log-bt, the fllcl.sleuding the mind feebly to oomprchend 
thl' lapso of time. lie who C/Ill read l'ir C1mrles Lyell'B 
Wnlld work Oil the Prineil,Ie8 of Gc<,iOf:'Y, Wllich the 
futun' hbitnriall will re<'Ogni:;e 8.8 lla\'ing produce<! n 
",,\'I,lution in natural ilCil'nce, yet dO\.>fI 1101 admit how 
inromJ,rehcosibly va«l. hfl\'e k-en the past IlC'riods of 
tim~, may alonce cluee this n'lume. Xot thllt it suffice;! 
to Itutly the Prindples of Geology, or to "-ad 8pecial 
~ti ... by diff~rent obtwn-enl 011 scl'umte forlllatiOIlS, 
and In mark how l'n('h author atlcml)t~ to give 1111 in­
.. I'-qllatl' j.loa of the Juration of cnch fonnution or ('\'CII 
{OII('II IItratum. A mUll 1l11l"t for yeah! examino for 
himll('if W'l'at piles of Buperimpo'lC(l &tmtn, Ami wAh:h 
the lit .. at \1o-ork winding down oM rocks unJ making 
fr.-Ill. IIIeoIlimt'nt, Jx.fore hc CAll hope to comprdlC'ud Any­
thing 01 thl' Ial*' of tillie, the mt'uuml'nt~ of which \\'0 
1E't' anJUDd UH. 

, 
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It is good to wander n\oug lines Olf SCUo('()tl.St, 

wIlen formed Olf moderately hard rocks, and mark the 
process of oegNulatioll. '1'he tides in most cases reach 
the clifTs only for a short time twice a day, uud the 
waves cat into them only wllCli tIle)' arc dlarged with 
&llld or peLblcs; for thero is good evidence thnt Jlure 
wnter effeels lJothing ill wearing (lW(l), rock. At lnst 
tho base of the cli fT is undermined, llUge {regmenta falt 
dowu, and thc.so remaining fixed, have to be worn awny 
ntoll1 by atolll, until reduced ill size, they can be rolled 
ubout by the waves, nud thon are more quickly ground 
into pebbl~ sand, or mud. But how often do we sco 
along the haws of retreating clilT~ roulldcd boulders, all 
thickly clothed by marine productions, showing how 
little they nrc abraded and 110W seldom they nre rolled 
nbout! Morcow~r, if we follow for " few miles any 
line of rocky cliff, which is undergoing degradation, we 
fiud tilat it i5 only hero and there, along a short length 
or ronnd a llromontory, that the cliffi! are at the prcsent 
timc suffering. The appearance of the surface and tl10 
vegetation show tlmt elsewhere years have elapsed since 
the waten! washed their bllllC. 

He who most closely studies tIle action of the sea on 
our shores, will, I belien~, be most deeply impressed. 
with the slowncss with which rocky coosts are worn 
away_ TJle observation.s on this head by Hugll Miller, 
and by tIlat excellent obsefycr Ur. Sm ith of Jordan 
Hill, are most impressiyc. ,rith the mind thus im­
pressed, let any ono examine beds of conglomerate 
many thousand feet in thickness, which, though Ilro· 
baLly formed at II. quicker rate thll.lI many other de­
posits, yet, from beillg fonned of worn and rouudetl 
pebbles, eaeb of which bears tho stamp of time, are 
good to show IIOw slowly tllO mllSS has been accumu­
lilted. In the Cordillera J estimated one lli ie of COil-
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glomeroto at ten thou!!ll.lld feet ill thicknC8& Let the 
ob1l('ner remember Lyell's profound remark that tilo 
tili rknC88 aud el:tcut of sedimentllrY fonnations aro the 
result and 1IIeasure of the degmciatioll which the earth's 
Crlht hlUl elsewhere suffered. .\nd what an IImowlt 
of oll'grndlltion is implied by the sedimentary deposits 
of UUIIlY countries! 1'rofcssor Hamsay has gircn me 
Ille lIlaximum thickness, in 1Il01't callC8 from IIctulII 
IlI(,Allurement, ill 0. few CI\SC@ from estimate, of each 
formation in different pmis of Gl'CIlt Britain; lind tllll! 
is the I\'~ult:-

l'alll'OZOic II"'~ <not indu.l;n2; i;:lI<'Olt~ bed_) .. 
!'<WlI<IRry SI"'la .. .. .. 
'fertillry Itl1ltA •. 

" " " " 

,"-
67,1."4 
13,100 

" "'0 -,-
-milking altogether 72,58.1 feet; that i~, "ery llearly 
thirt(.'('ll and three-quarters British miles. Some of 
tho funufltions, whieh arc reprcsented in England by 
thin b«I~, arc tllou.o;ands of feet in thieklll'S8 011 tllc Con­
tin('lll .Murro\·cr, betwccn Meh I!ncC£'~.il'e fonnlltion, 
IH' ha\"{', in the opinion of most g"('Ologi.si.s. enormollBly 
iOllg lolank III-riuU'" 80 that tho lofly Ilile of /j('(limen­
tuy rocka io Britain, gives but all illadf'qUo.il' idea of 
the time ",M·h has clall8t..J during their 8('('utnulalion ; 
ret _hat. time thiB ml18t ha\'e oon~um(..J! Good ob­
I81Tl.'ftj baH' etltimated that l;(..Jim('lIt i8dl·~ited by the 
gJM lIi.i-ippi river at the nll(' of only GOO f(.~t in a 
I.uourru th .. U8aIlU years. This etOtilllate bl\li no I,reteo. 
llioo ,,, .00d cUCtuClS8; yet, eoll~id{'rillg o,-er what wide 
IIJ1S1'C$ \"t·ry line sediment.ia tf'llll~I)()ru..'<:1 b~' iho currents 
(If the ..... the procef18 of Q('ClUllUio.lion over allY olle 
extcllaive aft'a mnl<t. be extremely ~low_ 

nut the lUl!ouut of dellodatil\U whieh tho ~trnta hare 
io many 1'00"8 8tdl'ercd, illdcllCmlr'lltlyof the rate of 
at't.-unml·tion of the d.'gmded matt.(:r, Ilrooobir offers 
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the best c,'idcnoo of tIle lapse of time. J )'(!l1lcmber 
IIlH'ing been much stnl('k with tho C\"jl!cncc of dCllIulo.­
l ion, when viewing "olellnie i~land.8, " hich \lI\Ye IJCen 
worn by the warC'S And pnred nil round into perpendicular 
dilT" of ODe or t wo thouSillld feet in bcigl'tj for the 
gentle 610pe of the Inm-streaws, duo to their formerly 
liquid state, showoo at II. glance how far the luud, roc),"·y 
Lods had once extended into the open OC('Bn. The 
881110 story is still more plainly told by faults,-thOl!c 
gn:'llt cracks along which the stmta luH'o bceu npheIH'e<! 
Oil ono side, or Ill rOWII down on tl .o other, to tllo height 
or dCllth of thousands of feet; for since the crust 
crocked (it mukes 110 great difference wllctllcr the 
IIpll('tlnU was sudden, or, lUI most geologists now beliere, 
\\as n:ory slow and cfT~tro by many start,,). the I!l.mnce 
of the land hll3 i.Mx-n 80 completely plan(l(l down by the 
action of the sea, that no trace of tht'!;(l Hist uisl()('atloll.8 
i ~ cxtenlally visible, 

'j'he CmWIl fllUit, for instancc, extcnds for IIJlwards 
of 30 miles,. lind along this line the ,"('rt ieul di~place­
lllCllt of the stmta has Hlried from GOO to 3000 fcct , 
])rof. namsay hM puUJished au Ilccount of a downthrow 
in A nglC8e8. of 2300 feet; and lie iufo"))s me til/It he 
fully bclie\'eg thcre is one in Merionethshiro of 12,000 
feet; yet ill these Cl\9(!fI tllero is nothing 011 tile I!l.lnllCC 
of the lnnd to sholl' sllch prodigious mo\'cmcnts; the 
pile of I"QCks 011 tile one or other Bide ha\- ing been 
StnootJJly swept own)", 'fhe considcmtion of the51.' fact! 
imprt'!!!1('8 tbe mind Almost in the same manncr fI8 does 
tile min end\.'ll\'onr to grapple ""ith the idea of ctcruit~" 

1 hAve mAde theec few remArk8 beeSII90 it is highly 
imlXlrtant for u9 to gAin some notion, Il0wOYcr imper­
fect, of tho lapse of lime, D uring cae!l year, over the 
whole world, tllo laud lind tllC wntcr IIRVe been 1)('01)1('(\ 
uy host.s of living fo rm~, " 'Jlll t au i llfinit;; number of 
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~oerntioll~ whi('h the mind cannot grasp, mOllt 11o.,'e 
su~I('(1 CflCh otllcr in the loug roll of years! Now 
turn to Ollr richl'St geological nHiSCums, uud wlllit n 
pultry di.o;plo.y we behold! 

On tlu poo, liell of our P akorltological colkctiunl.­
That our palroontologieal collections nre very ill1 lM:'rfoct, 
ill admitted by C"cry one. Tho t('mark of that admir­
able pnl!\.'Ontologilll, tho lato Edllurd Fori.Jcs, should not 
be forgottcn, namely, llHl t numbcl1l of our foss.il spccies 
are known and lIamed from singlo and often brokcli 
~Jlecimens, or from a few specimens collected on somo 
one spot. Only a smAil portion of the surface (if the 
roTlh hilS been geologically explored, Ilnd no purt with 
lIuffi('il'nt ('nre, as the important disco,'cries made overy 
year in Europe Ill'OW!. Ko organism wholly 80ft ean be 
I)f(:",·r\'('(l. Shclls and bones will dCCil.y and disappear 
wh(·n 1('1\ on the bottom of the sen, where lIediment is 
not aeeulllulating. I belic\'c 11'0 aro continnally taking' 
a most ('rronoous \ 'i\:\\', when we tMitly admit to onr­
/It.h'('S that ;;cdiment iii being de(lO"itoo OWf nearly the 
\Ihol~ ' 111'1.1 of tho flt'a, at a rate sufficiently quick to 
f'mhl,,1 And prel!('n-c fOf<'.il renluin~, 'l'hrouglumt UII 

f'normnualy targ.. pn)portioD of the ()('enn, the brigllt 
lohw1int of the water b<',.peaks its Jlurity. 'fhe many 
.- on reronl of a fonnatinn rollfonnably ro\'crcd, 
aftl'f' an cDonnoue intCrl'al of time, by anothcr and 
iato.'I' furtnation, with(lut the unde rlying bed huying 
..... t'""1 in the inh'n'al any "'car and tenr, I!('(:I11 ex­
plicat.!.· only on the \' if' \1 of the bottom of the _ not 
ran.-Iy lying fO!' ~ in all llllll.ltered rondition. i 'he re. 
mailll .hich do becomo embc<lued, if in sand or gravel, 
.iII .lItn tho bedil are npraised g'l'neraJly be dissolved 
by the JM'rrolation of rain-walt:r charged with carbonie 
acid. &me of the many kinds of animals which li\'Q 
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on tho befl{'h bct,,.cen hig!) ao(1 low water mark seem 
to be ror.:!y pr08(lrved. l~or instance, the scI'eml 
species of tho Chthamalinro (a sub-family of sessile 
cirripedes) coot the rocks !Ill ol'er the ,,,orld in infinite 
numlx-rs: tbeyaTe (Ill strictly iittorol, "itl! the (':tee])· 
lion of a siugle }[ctiil.('rmnoon speci." which inhabits 
deel) waler, and has been found fOl';;il ill Sidly, whereas 
not oue other IlI>e<'iee h/UI hitherto be<>n found in any 
tertiary forumlion: ~'et it is now known that tho genus 
ChthamalUll e:l:isted during the cbalk l)(>riod. Tho mol. 
IU8Ulll genus Chiton oflcI'9 a partially Ilnaiob'OllS case. 

With respect to the tcrrestril\l productions whicll 
\i,-cd during the &.-'COndnry aud Pall\.'O'l.Oic periods, it i8 
SllperflUOU!! to stale that our c,idCllN> from f\,,,-,,il 
rt'mains is fragmentary in an extremo d(·gree. Fur 
ill"lance, not a land shell is known l>elonging to either 
of thC6() vast pt'riod", wilh tho cltCCplion of ono species 
diseovcred by Sir C. Lyell and Dr. Dawl!IOli in tho car· 
OOlliferouB strata of North Amcrica, of which ~hcll above 
0. hundred sl~imen8 have now been eolleeted. In 
regard to mawmiferou8 ",maills, a singlo gilluco lit tho 
historical tablo published in tllO Supplemeut to Lyell's 
:Manllal, will bring home die troth, how accidental null 
rare is their llresenation, fill' better than JlOo<>c8 of detail. 
Nor is their rarity surprising, whell we remembrr Il0w 
larg\! a proportion of the bones of tertiary lIIammals 
lmve bcell disco\'ere<l either in ell\'cs or in lru:ustrino 
dCIKl8.its j and that not a cave or true lacustrine bed is 
known belonging to tho age of our secondary or pala.'O-­
zoio formations. 

Dut the imperfection in the geological ret'Onl largely 
results from another and more important CIlII!!O than any 
of tho foregoing; lIamely. frum the Bel'eml formations 
being separat.ed from each other by wide inten'aIs of 
time. This doctrine hns been most cmphntil'ally 
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a.imitu><i hy many goologilllil and pniroontologi;;ls, who. 
like E. Forbes. entirely di~believe in the ehange of 
BI)('('ic~. When we 800 the formations tobulaled in 
written works, or when we follow them ill natnre, it.is 
dillknlt 10 avoid belic'fing that thoy all) closely COII­
S('{>utivl'. Uut we know, for insillllC(', from Sir H. 
Murdlisou'A great work 011 HUSflia, 1l11llt wide gnps 
Ill(>re Ar(' in that country Ix>tween the superimposed 
f\)rmatious; I!O it is in Xorth Ameriro, ami in IIlany 
oth«r ,_lI't'I of the world. Tile lJI08t ",kitful geologi~l, if 
his alt('nri(>D Ilad been exciusivriy confined to these 
la'l-~ lerritHrit"', would lll'\"{'r ha\'e 8118J>e<'ted that during 
th ... 1)('riOll~ whidl were blank aM oorren in his own 
country, hrt\'at piles of sediment, charged with new and 
' .... ·uliar forms of life, had el.s(lll'h('ro been ncCUIllIl-
1,11("(1. All,' if in ench seponite territory, hardly any 
i,j,'8 ('nn be forme<i of the length of tilllo IIt.ich has 
clap ... ·, llKotw('('u the con&-euti,'o formations, we mny iufer 
Iluit this l'Ould uowhcrc be ascertained. 'l'he frequent 
anll ","'tit rilallgt'll in the minen.logical composition of 
~uti"t· f .. nualion", generally implying gt'('nt ch.nnges 
in the ~plly of tht' .sllrrounding land", wuellce tho 
.ooiment baa ~n derin ... l, a< .. 'OnLJ 'Iritb lite belief of 
....c iat.-nat. (of time buwg elll.fJl!ll.,j between t'UCh 

But we ('U" I think, IlOO why tile p.'t'()logi('nl f(.rma­
dOlI' 01 e.:-h region are almOlit inmrialJiy inler­
aai~t; that it, bave not followoo elll'b otl\('r in close 
lII!quetll'l'. s...,t("('I,. ally fact Irtru('k Ille more wlten 
""mining many hllndn:d milcs of tho South American 
to ".tUrh have bN-n uprailWd I!f""crfll humired feet 
within the r9OfOtjt Jl'-'riod, t1l/W thl' absen('(l of any re<!Cllt 

de ....... .mBeitoratl,. ntenm\"e to laat. fur even a !!hort 
pL'I(itsI period. Along tho ""bolo Wt'8t OOtUIt, which 
• inhe bi1ed by • peculiar mariull falU1II, tertiary beds 
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nrc 80 poorly df'wloped, thnt no record of f!Cwfnl sue­
N'&i\'e and peculiar marine faHnll!J will probably be 
pretlCned to a di,;tant age. A little rcflec:tion will u­
)llail\ why along the rising cooat of tho weMtern side of 
Mutl! Ameriea, no exlenljiro formntiOlls with recent Of 
tertinry rcmains can anywllere be found, though the 
supply of sediment must for nge8 havo ken g...:,nt, from 
the enormOllS degradation of tho COR~t.-rocks nnd from 
IIlllddy strenms entering tho sen. Tho explanation, llO 

dotlLt, is, that the litmrnl and sub-liuornl deposits are 
contillually wonl awny, as soon I\.!I they are brought nl' 
by the slow ami gradual rising of tho laud w'ithin the 
grinding action of the C08.l!I-wan .. s, 

" 'e mny, 1 think, safely condud!' that sediment must 
be ft('(!um\uBlcd in extremely thi('k, iOlid, Of extcnsh'e 
ll\flSSCA, in order to withstand Ih(' inCes&\llt netion of 
tho ware.", when first ul)mised and during subseqnent 
osdllntiolls of 1e\·cl. Snch tllick and exten~i\'e ac(:ulIlu­
Illtions of~cdiment may be formed in two wars; either 
in profound depths of tho sen, in which caS(', judging 
from tho researches of E. :Forbe~, we may CQndudo Ilult 
tho bottom will be inhabited by f~w allimRI~, but it will 
not be, Il!J we at last know from the telegrnphic sound­
ings, barren of lifo; consequently the mass when up' 
robed will g1\'O a mOlit imperfect r('(:Onl of the forms of 
lifo whieh existed dnring the period of del106ition, Or, 
lICdimcllt mfly be accumulated to filly thicknCS8 and 
extent ovcr a shallow bottom, if it continue 810\\ly to 
subside. Jil this latter eRl!C, iUllong liS the mto of sub­
sidcnce and supply of IICdiment nenrly bnlo.nce each 
other, the IICn \\ill remain shallow and favouroble for 
life, ami thus a rich fossiliferous formation thick enough, 
wh('n uprnised, to resist nny amoullt of degradation, nJay 
be fonned. 

llun CQn\'inccd that nearly all our aucient fonnntioIlll, 
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mridiC8 j 110 that with ahcJl.os and other marinc animah, 
it is highly Ilrobable that those which 11M'e had the 
\\iJlA runge, far I!.I.ce€diug tho limite of the lUlown ge0-

logical formations of Europe. have oftem~st gil'CIl rise, 
fil"llt to local I'arieties and ultimately to lIew IIpcciell j 

and tlus again wonld greatly lcsscil tho c.IuJilce of ollr 
being able to tmoo tllO stages of trrulaitioll ill any OilY 

geologif·e.l formation. 
It 8hould lIot be forgolten, that at the l,rcscnt day, 

with Iw:rfcct 8jX'CimelUl for examination, two fOMilll cau 
IIt'IJOIll 00 conuected by intermediate Hlrieties, and thug 
pron~,d to be tho 5Ilme 8pecif'f<, ulltil many specimens 
hal'c IOI'e1l collected from many 1)lflOC8; and in the ctUIe 

of foes:il lIjX'Ciell this could mrely be cffected by palro­
olltologi.!ta. We shall, perhRpiI, bt-.it IlCrceivo the im­
prolonllility of our being clltlblcd to COllnect IIpccie8 by 
numerous fine, intermediate f0ii8il links, by IlSkilig our· 
(JCh(>~ whether, for illSlance, g<'ologi,.18 at !IOIlIO future 
p'o'rioil will be aLlo to prOI'O that our different breed,. of 
catt!f', ,heel), hol'SCfl, find dogs hlll'O dl'!'I('(lndcd from a 
lill!:II' l:<t.}('k or from 8(m~ml IlWrigilhlllitoeks j or, agnin, 
"'ht'lht'r tt.'rtaill 1Il·a-abelh inhabitiug the 8hores of North. 
Amt'rica, whicb are ranked by 8OWI' ooD('hologi~t8 as 
utWct .Ioeci '. frum their EUI'OJI'·I1.11 ~pl'\.'8Cntatin·s. 
and loy oUat'r OOllclwl~ as (lilly \'8rielil'~, are really 
q,ripUt-.. or are, as it is callt.>d, ~jX'<'ijical[y distinct. This 
cuWd be eft'eck>U ou..Iy by the future ~l'Qlogi.;t di:;('()\,er­
iog in a f .... il.!!tate numerous int,(,'rlllCtiinle gmdlltioll9 j 
and lIU!'h 'U('('(,'MI\ is improbablo ill tho bigh(>!jt degree. 

It hili boen II$;(:rt(.'(\ ol'cr and ol'er oguin, by wTiters 
who Lt-lwI'o ill the immuw.Lility of ~IK'CjCfl, tllut geology 
bas );t'lded 110 llllking forms. This f.U!ilCrtioll is CII­
tirely tlrtonl'OUIL As Mr. J.ubbol'k has recently re­
markf.d, .. Every !tp(!(!ies is a link betweell other allied 
f~" Wo clearly see tIm if we take a g<!1l1lS haying 
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n ~core of recent and extinct species and (iesiray four­
fifths of them j for in this enso no ono \\ilL doubt that 
the rcmninder will stond mueh moro distinct from each 
other. If tho extreme forms in tl10 genus happell to 
havo been thus destroyed, the genus itself in most cuses 
will stand morc distinct from other allied genera. 'fhe 
etunel nnd tLe pig, or tJlO bOT8(J and the tapir, arc now 
obviously vcry distinct forIll.'ij but if we add the several 
fossil quadrupeds which have already been disc(n·ercd 
to the families iucluding the camel and pig, these forms 
become joined by links not extremely wide apart. 'j'ho 
chain of linking fonns docs not, howeyer, in these 
coses, or in any (."lI.se, run straight from tho one Ih-illg 
form to the other, but takes a eircuito\lS sweep tJlrougl1 
the forms which lived during long past ages. What 
geological research has lIot fC,'ealed is tho fonner 
existence of infinitely llumerous gradations, u.s fine as 
existing varieties, connecting all known species. And 
this IIOt haying been effected by geology is the most 
obvious of the m[lny objections wllich may be urged 
against my ,-iO\\"\!, 

H ence it will be worth while to sum ull the foregoing 
remarks on the causes of tho imperfection of the goo­
logical record uuder an imagi.nary illustrntion. 'l'lle 
Malay Archipelago is about 010 size of Europe from 
the North Cape to the Mediterranean, and from 13rituin 
to Russia. j and therefore equals all the geological fonna­
tions which hose been examined with any accnracy, 
<,xcepting those of the United States of Ameriea. I 
fully agree ,,-ith ]\[r. Godwin-Austen, that tho )lres;mt 
collditioll of tho Malay Archipelago, with its lIumerous 
large islands separnted by wide and shallow seas, llro­
bably ropresents tho former state of Europe, whilst most 
of our formations were aecnmulating. 'l"he Mnlny Arclli­
pclago is one of the richest regions of the whole world 
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great period of subsidence oyer the whole or pnrt of the 
archipelago, together with a ooll1emponuu'(lU!l accUIllU­
lution of sediment, would ~.UTtd the R'·ernge duratioll 
of the salllO specific fonns; and tbC8C OOlltillgcucies are 
illdi~penl>O.blo for the pn>scrvntion of all the transitional 
gradatiolls i>ctween any two or more species. ] f such 
gradatiolls ..... ere not all fully p reserved, transitionul 
,·urictiea would merely appear as 80 many distinct 
species. It is nlso probable that each great period of 
ilubeidenoo would be intelT1.lpted by oecillations of lerel, 
nnd that slight climatai changes woui(l inten·ene during 
such lengthy periods; alld in these ClU!(\8 the illhabitants 
of tho archi lX!lago would migrate. and IlO closely con..;e­
cuti,·o record of their modificntiOIl.8 could bo llreserre<i 
in allY one fonuation .. 

Yery Illauy of the marino inllabitants of the arehi­
pciugo now range thouSllnds of mileslocyond its confines; 
und analogy plninly lends to t ho belief thAt it would loc 
eldeny these fitr.ranging species which would oftenest 
I)t()(iuce new rarietics; und the ,·arictics would at first 
b't!!l(:rally be local or confined to one )111100, but if lJOS-
8CfS8('(! of any decided admutage, or whell further modi· 
fied lind impro\"ed, they would slowly spread ami sup .. 
11lallt their parenf...form.s. " ' lien sHch ,·arieties rc­
tunled to their ancient homes, 88 they would differ 
from their former state, ill a nearly uniform, though 
I)('rhaps utremeiy sligllt degree, lind 88 tlley would be 
found embedded ill sliglltly ()ifferent sub--atagce of tho 
same formatiou, tlwy would, according to the principles 
followed by lIlany pal::oontologis18, 00 ranked as new 
ami dii!t iuct species. 

if t hen tllerc be some degree of t ruth in these 
remarks, we hal"e no right to eXl~t to find in our 
geological formations, au iufinite number of those fine 
trull .. !litional fonns which, Oil Illy thoor)" ha"e coWleeh.-d 
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Ewm at this dny, if the UaJay An'hipetngo were COil ­

wrted into laUlI, tbe tropieal parts of the I ndian Oceall 
would form n 11l~ 811d lX'rfe(:lly eudoeed bnsin, in 
which any gn'llt group of lUarine anima!.!! might be 
mil It i lliil'<i; Ilnd here they would J'{'lllnin confined, until 
!\Ollie of the s-peeies became ndnpt('(\ to a eooler climate, 
«ud were enabled to double the !!Outhcrn eRI)('lI of Africu 
Or Austrnlin, !md thus rClICh other and di9tnnt seas. 

l~'rorn these flud similar collsidcrotion8, but chiefly 
frum our ignomnoo of the geolOA'Y of other countries 
lJeyond the confine!! of Europe fUld the United States; 
ami from the re,'olutioll in ollr pnllWntological illcas 
011 IU(IIIY points, which the disco\'crie8 of CH'n tbe last 
dozen )CfU1I hnn;, effected, it !K'eTnS to me to be about 
fill I"ftlill in 1111 to dogmMize on the lIucce.<.ion of organic 
bcing~ tlirollgllOllt the world, aa it would be for 0. IIfltu­
rnli~L to land for five minutes 011 IIOme one barren poillt 
ill Austmlia, alld thcn to discUSII the IInmilcr Rnd range 
of its productiolls. 

On Ille .uddtn apptaranoe of group' of allitd Sptck. 
i'l tM. lotctlt hlOum fO&lliliftN11U .Ira/a.-'nlere iii another 
and allied di8icultr, which ll! much graxcr. 1 allude to 
tho manncr in whieh numbers of speciea of the same 
groull, slI(ldenly 8ppear in tho lowest known fO!lSili­
ferou!! rocks. !rOilt of the 8t"f,"I.lIlleliti which 18\'0 cou­
\'illCC(i mo 1I1nt 811 tIlO existing species of tho same 
group h8\'0 dCi'Cended from one prof,'t'uitor, apply with 
ncarly equal foree to the earliest ).:110"'11 6pccies. For 
i 11:!111 nce, ,r CIInnot douht t 11lIt all tho Silurian t rilohi teil 
1111.\'0 dClilCcndcd from some oue crllstllcclln, which mu~t 
1111\'0 li" e<llong before tile Silllnllll nga, and which pro­
bably diffcred greatly from Rlly knowil lIuimal. Some 
of the mOi!t ancient Silurian animals. l\8 the Nautilus, 
Lingula, &c" do lIot differ much from li\'ing species; 





































350 • CIIAf'. X. GEOLOGICAL SUCCESSIO!', 

tho severnl BueCeBSi\"o palroozoio formations of Russia, 
" 'estern Europe ami North America, II similar parallcl­
ism in the forms of life has boon observed by scveral 
authoTS: so it is, according to Lyell, with tho so\"cral 
European aud North Americall tertinry deposits. E"cil 
if the few fossil species which afO common to the Old 
und New Worlds bo kept wllOlly out of ,·iew, the geno­
ml l)aml1eliilm in the successive forms of life, in the 
stages of tllo pula:ozoio nnd tertiary p€riods, would still 
bo manifcst, nud the scycrnl formutions could bo clISily 
corroluted. 

Tllcsc obscrvntions, however, relate to the marino 
inllubitants of distnnt purts of the world: we hlll·e not 
sufficient dat.a to judgo whether tlle productions of the 
lund und of fresh water change at distant poiUIiJ ill tho 
same parallel manlier. We may doubt wheilier they 
hose thus changed: if tho :Megatheriulll, )rylodoll, 
l'I[BeI'llllchenin, and Toxodon had boen brought to Europe 
from La P lata, without uny informntion in regard to 
their geological position, no one \;'ould hayo suspected 
that thoy had co-cxisted with still living sea-shells; but 
ns these anolllalous nlOllsteTS CQ-()xiste(l with the Mllsto­
don alld H orse, it might at least have been inferred 
that tlley had lived during one of the later tcrtiary 
stages. 

When the marine fonns of life are spoken of ns 
ha\'ing changed simultallC<lusly througllOut the world, 
it must uot bo supposed that tllis expression relates to 
the same t.houSIlndth or Illmdred-thollSlllldth year, or 
el'en that it has a yery sttiet geological sense; for if 
all tilemafino animals wlLich live lit tIle pre8('nt duy in 
Europe, and 1111 those that li\'ed in Europe during the 
pleistocene poriod (an enonnously remote period lIS 
measured by yeaTS, including the whole glncial epoch), 
were to bo compared with those llOW living ill South 
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height, and size of the islnuds, between tLo GII.]'lpagoB 
and Cape de Verde Archipelagoes: but what nil entire 
and absolute difference ill their inhabitants! 'l'he in­
habitillits of the Cape de \' erde Islands uro related to 
those of Africa, Iilw those of tIle Galapag06 to America. 
1 bclic\"c this gralld fact Cllll receive no sort of expla­
nation 011 the onlin8ry dew of independent creation; 
wberollS 011 the \'iew hero maintained, it is ob\'ioUJ! that 
the Galapagos Islands would be likely to receive 001011-
i.;ts, whether by occasional means of tnlllspon or by 
fonnerly continuous land, from America; Ilnd tho Cope 
de Verde Islllnds from Africa j and that such colonists 
would be liable to modification j-tl,o IJrillciplo of iu­
heritance still betroying their original birthplace. 

1\L.-IIIY tmalogous facts could be giycu: indeed it is an 
almost universo.l rule that tIle cndemic productions of 
islallds are related to those of the lIClLrcst continent, or 
of other ncUE islauds. The ext:eIJtions are fcw, and 
most of thcm can 00 explained. 'l'hus the pltmts of 
Kerguelen .Laud, tllougll standing Ileurer 10 Afrko. than 
10 America, are relo.led, IIlltl tlJllt very closely, us \\e 
know from Dr. llookers acconut, to tllose of Ameri('6.: 
but 011 the vic"' that this island ll(lg been maiul y stocked 
by se€da bronght with co.Mh and stones 011 icebergs, 
drifted by the pre\'ailing cnrreute, this anomlily dis­
appeurs. New Zcaland ill its endemic plants is much 
more closely related to Austrolia, the nellrest mo.iulllnd, 
thall to II!)Y other region: and this is what might have 
OOcn expcctodj but it is also l)lainly related to South 
Amer ica, which, although the Iwxt Ilearest continent, 
is 80 enormously remote, that the fact becomes au 
anomaly. But this difficulty almost disappears Oil the 
,·jew that New Zoolalld, South Amcricu, and other 
southeru lands were long ILgo partially stocked from a 
nearly intermediate though wstant poiut, namely froUl 
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there ,lloulcl be II. correlatioD, in the pt'C8('nce of identical 
specice, of \·arietioe. of doubtful speciCfl, aud of distU1Ct. 
Lut rel)l'OIIelltllth'e 8pe<"ics. 

,\s the lato .Edward }'orbes often insisted, tllere is a 
striking' pnmllclism in the laws of life throughout time 
and space: the laws goyeming the succession of forms 
in JXls~ timCfl being l1enrly tIle sa,ne with th080 go\'cruing 
lit the IlrclK'nt time the differencetl in different areas. 
,re gee this iu many facts. 'fho ('udurflllCO of ea('h 
~ 1lC'Cies fllld grotll) of spe<"ies is 00l1til1110llS in time; for 
the (,Xf'I'ptiOIlB to the rule are 80 fcll', that t]wy may 
fairly be attributed to ollr not having till yet di!lOO\'ered 
in 11.11 inlennediate de~it the fonns which are therein 
nLscnt, but whieh occur above and below: 80 ill ~, 
it eertninly ia the general rule thnt the area iuhnLited 
by a single 'peci(!l<, or by a group of s~ice, is ('On· 
lil11101l8 j flllci tllO execptions, which are not rare, may, 
liS I hnl'1~ ntt(,lllpted to show, be nCl'oulltt'<1 for by migra­
tion Ilt some funner period under dilTerellt OOllditioll8 or 
!'y ()('CMionnl means of transport, and loy the specie~ 

hllying berome e~tinet in the intennediate t rIlCUI. ]Joth 
in timo and 8llRC'et species nud groUpll of 'lJ<lCies hnw 
their 1'0intM of maximum dewlol!ment. 01'Ql11)8 of 
~l)(:o(.'ica, belonging (·ilher to a certain period or time, or 
to a certnin nl'OO, are often dmr8cterisrd by trining 
chnroctcl'iJ in common, lUI of lICullJture or colour, I n 
looking to the 10llg SUCCC!!lriOIl of p~ till in now looking­
to distllnt proyillceB throllgilont tllo world, we find that 
some organis.ms differ little, whilst othel1l belonging to a 
dilTereut c1888, or to n different order, or m'en only to a 
dilTerent fUlllily of the same ordor, dilTcr greatly. In 
both time lind Bpace the lower melllbel'ii of e(l(:h class 
genemlly ellfwge 1('8l! than tho higher; but t1ll'W nrc 
in both ca.see marked exceptiond to tho nIle. Oil my 
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threry tlu:'ee I!Cvcml reilltions throl1g:1101lt lime !lDd spw:'o 
are intelligible; for whether we look to the forms of life 
which 111n-o chllnged during successive ages within the 
BAIlIO quarter of tho world, or to thOlKl \\"hich ha\"c 
chl\nged after haloing miwnted into distant quarters, in 
both C(l8('1J tho fonns within ooch cla$l!1 haro been con­
neded lIy the llaUle boij.d of onlinnry generation; and 
the moM ncarly any two forms nre rclntOO in blood, the 
nearer tl ley will generally SUllHi to each otllCf in time 
and llJ)fl.ce; in both CMC8 the In\\"s of variation have been 
tile same, nod llIodifiClltions h1\\-e been accumulated by 
the sarno power of natnrol selectIon . 

• 

• 
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CHAPTER XII!. 

II UTtr.lL A rJ'lsrrU:1I OP OIlO"SIO DZllHJI: MOIlt'IIOLOoY: 
EXORYOLOoY : RUI)IIo11.S1'ARY OIlOAS8. 

CUII!!II'IOATIOlf, ~JlIII mbord'n.o.ie to grouJ'll - N.lu",! Iystem-
1I,,1 •• nd dimc"!!i,,, in elulli6cation, upillined on the theory or 
deAotnt with modification _ Claslification of ,".rielics- Dell(£llt 
.IWRr- Il8Cd in cuificst;OD - A nalogicsl or ad'l't;~e chlt.",ct~". 
- Amnili., genenl, comp[e>; Ind radilti1l,l(- Extinction 
_["""'tea Ind d"fill<'. grol1Jl1- MORPHOLOoY. belWi!etl mcmbe .... 
or thto .me cI.., bet ... eeo parte 01 the _me indi";dual­
.:XIIIYOl.OOY, Is"", 01, eXI,1a.ined by varialionl DOt. lupervening 
It au cart,.. ~, and beiog inherited It I oom)Ol{lOlllliog ag_ 
11\1111)111:0'.0.111" OIlOASS; their origin eIl'iAinro _ Summary. 

J..~IlO)1 the first dawn of life, all orgnnic beLUga nre found 
to resemble each other ill d~nding dcgroe~, 90 tlmt 
they (1m be claaacd in groups Iinder groups. 'I'his classi­
fi('atiOIl is el' idently not arbitrary liko the grouping of 
tl.e stars in coust{'llations. rhe uistenoo of groups 
would ]ul.\·e been of simple signifieation, if one groll)) had 
been exclusively fitted to inhabit the land, and another 
tho walllr; one to feed on flCIIIt,811oUu:>r 011 "egetable 
matter, and 110 0 11 j but the case is widely different in 
uature; Cor it is llotorious bow commonly members oC 
C\'en the 8tUnC sn~up ha\'e different llUbi ts. In the 
8eCOnd and fourth chapters, Oil Vnrintion and on Nntlll'fli 
Selection, I have nttcmpted to 811011' thnt witltill each 
country it is tbe widely mngillg. the much diO'used and 
common, that is the dominant 8]locica belonginf\" to the 
In'l.'<!r gene m in each class, which mry most. Th~ 
varieties, or incipient species, thus llrociuccd, ultimately 
becoUIO converted, till I believe, iuto newalld distinct 
spceiClf; and these, on the llrillcill]e of inheritance, tend 
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to produce other new and domillilnt spocies. Conse.. 
quently tho groups which urc now large, Ilud which 
generally include mally dominant species, tend to go on 
increasing in size. I furthe r attempted to show that 
from the ,'arying descendants of each species trying to 
O('CIlPYas many aud flS different places as possible in the 
economy of nature, there is a constant tendency in their 
clmrncters to diverge. This conclusion was supported 
by looking n.t the great diversity of the forms of life 
which, in any small area, come into tIle closest compe­
tition, and by looking to certain facts in nftturalisation. 

1 attempted also to show that there is a consbmt 
tendency in the fonns whieh are increasing in llllmbcr 
and divcrging in charactcr, to SUllplant and exterminate 
the leas divergent, the lcss improved, and preceding 
forms. I request the reader to turn to tho diagraUi 
iUuslratillg tho action, as fonnerly explained, of these 
wvcral Ilrinciplcs; aud he will see tInlt the iuevitable 
TC!iult is that the u)(xlif!ed dcscendants procooding from 
one progenitor become broken up into groups subordi­
uuto to groups. In the diagram each letter 011 the 
uppcnllost line may represent a genus including several 
epecies j and all tile genera on this upper line fonn 
together olle class, for ull have descended froUl olle 
ancient purent, and, consequently, have inheritoo some­
thing in COUlmOl!. But tIlO threo gcnen~ on the left 
hund have, on this same principle, milch iu common, 
and fonn a sub-family, distinct from tllat incindillg the 
nel:t two genera on the right hand, whicil diverged from 
II eomlllQn purent at the fifth stage of descent. 'l'hcso 
five genera have also much, though less. in COllllllon j 

t\lld they form it. family dist inct from that including 
tile three genera still further to the right lland, which 
divcrgml ut II still carlicr period. And all these genera, 
pesceuded froill (A), fOfm an onler distinct from the 

Rl ThP Complete Work of Charle~ Darwin Online 



Cun. XIII. CLASSIFICATIOS, 445 

genera de8('Cnded from (1), So that'l'l'e Iwre II/\\"e mnny 
SpeciC3 de8C(!ndcd from a single progenitor gronp«l into 
genera; and the genera &re inelndcd in, or subonlinale 
to, sub-families, ramilies, aud orders, all united into one 
class. Th\l!J, tho grand ract in liatural llrstory or the 
subordinnLion or group under /-.'1l)up, which, from its 
familiarity, (00 uot always sulliciently strike UlJ, is in 
my judgment ull!ainOO.. 

Xaturoli~U try to flm\nge the specit'!;, g<>nem, and 
families ill each elflSIIt on what is called tho Natural 
System. nut what is m('/\I\t uy this system? ~me 

authors look at it merely 1\8 R. IICheme for armnging 
together I1lOso liyiug objecu whieh are most nlike, and 
for IlCpI\rnting thOle which nre mOllt unlike; or as an 
nrtificia1 means for enunciating, as briefly Il8 JlOEiSible. 
g{'ucrai ]ll'Oj)()l;itioUlJ,-that j~, by ODe IlCntcnC(l to gh'o 
the characters OOlllmou, for instance, to all mammnls, by 
Iluother thoeo OOllllllon to nil camil'om, by linother those 
cOlllmon 10 tho dog-h"Cnus, lind then by adding a single 

. I;('ntence, fl fill! dCfll."ription is giwli of efl('h kind of dog. 
The ingcllllity and utility of thisl!y~tem are indis]llItnble. 
liul ~ny natumliq!8 think that solllething more is meant 
uy the Natlll'lIl Ry>!tem; th(lY belie\'e that it rOH'aI~ the 
])Inn of the CreMor; bllt unlC0;8 it 00 spc('iflcd \\lwther 
order ill timo or sp6ee, or both, or what elll6 is Ill{'llnt by 
the IJIM of Ole CrooIOI', it IK'CII)S to me that nothing is 
thus added to Ollr knowledge. Slwh eX]ll'C8SioIlSaS tllat 
fnmous one of J~innroull, and 1I'1lkh we oftell Ill('(!t lI'ilh 
• 
in a more or 1C8S concealed form, that the dmrnrters do 
not make the genlls, bllt thltt tlU:l genus givC8 the cha­
racters, !!Celli to imply that IJOlOelhing more is included 
in our classiflcatioll than mere resemblance. 1 belicye 
that IIOmcthing luore is included, and fllat propinquity 
of descent-tho only known C811!!(l of the similarity of 
organic beings-ill tho bond, hidden as it is by YllI'ious 
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d<'gf('CS of modification, which is partially fC\'ooled to us 
by our das8ificnlioll~. 

IA't liS 1I0W consider the rules followed in class;· 
firRtion, and the difficult ies which nre cnrountcred Oli 

the view that clAssification eilher gin'll !lOmo unknown 
"lan of creo.lioll, or is siml)ly 0. scheme (or cnullcintiug 
gt-neml I'rolJOSitions alld of placing together the fortlll! 
Ulo..t like each other. It might la\-e been thollgM (and 
WIlB in ancient tilllC8 thought) tllat thoee p!lrtIl of the 
strllcture \\'llidl determined the habit.ll of life, aud the 
gClleroi plat'e of oneh b<:ing in tho economy of II(Itul'C, 
would be of ,-cry high importall{'o in cllI88ifi('ution. 
N olhing can be more folse. No 01\6 ~r(1s the c:xtc1'llai 
similarity of a mOIl5e to a shrew, of a dugong to a whale, 
nf a .... hale to a fish, as of any imPOrt8l1ce. 'lllC8C resem· 
blalicerJ, though 80 intimately OOllllcctro with tile whole 
liCe of the being. are mnked aa merely" adapth'e or 
analogical cimmcters;" but to the considemtioD of these 
r(,~cnlblaIlCCS we .sImI! have to recur, It n\lly ovcn be 
~in:,n fl8 a geneml nllc, that the it..'SII any part of the 
organisation is concerned with S})CCia.i habita, the more 
important it booomcs fordAS8ification, As an instanoo: 
Owen, in S})OOking of the dugong, 8fty@., "The generative 
organs beillg thoee which are most remotely related to the 
Imbjta and food of an animal, I hare always regarded 118 

affording rcry clear indicat ions of its true nmnitica. 'Ve 
nrc least likely in tho modifications of these organs to 
uli,;lt1ke a merely adnpth'e for tw essential ehamcter," 
~ with lliants, how remarkable it is that the organs of 
"('getation, 011 which their whole life dCJlCllds, are of 
little signification, exoollting in tile first main dh'isions; 
\\herell8 the organs of reproduction, with their product 
the seed, are of pammount importllUe6 ! 

We must not, th~refore. in clMl8ifying, trust to resem­
blances in po.rta of the orgouisotioll, hOlle,'or important 
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tlle), may be for tbe we1fare of tho being in relation to 
the outor world. Perhar. (rom thill CSIl8C it liM l)(I.rtly 
arisen. tlillt almost all naturalists lay the greatest stress 
on I'CIIemblan~ ill orgaus of high vital or physiological 
importance. No doubt this view of tho clu...oaificntory 
irnportnllC6 of organs which afe impof'ttlllt is gcnenllly, 
but by 1i0 In('an8 always, Inlo. Hut their impoOrtanoo 
for dlUJBificntion, 1 be1ie'\"c, depends 011 their greater COIl ­

stau<..'Y throughout large groups of speei(>j!; and this 
coIIslnll<'Y dCIK!uds on such organa hoxing b-cnernlly been 
8ubjO<.'tOO to less chango in the Maillation of the 8peeics 
to their conditions of life. 1'hat the ulC!re )lhysioiogi("fll 
importanoo of an Orgall dOOll not determine its c1nssi­
Beatory n'liue, ill almost. shown by the 0110 fnet, that in 
allied groups, in which tho same organ, 88 we ilRve o\'ery 
rcftSOli to 8upp08e, has nc-arly the snmo pllysiologiclll 
value, its dMllificntory yaluo i8 widely differcnt. Xo 
nntumlist eun llu,'o worked !It IIny gr'UUjl without being 
@tnlck with this fflet; find it 1I/lB hc<>n fuHy IIcknow-
1 001~cd ill tho writings of nlmoet O"cry Ruthor. It will 
suftk~ to quote tIlO highest authority, Robert Brown, 
who in speaking of cemin orgall8 in the P rote8C'Ca!, 
811.)'11 thf'ir generic impormnce, "like that of all their 
pnrta, 1I0t only in thia,. bllt, 1\8 I apprehend, in overy 
Imtllrnl fam ily, ill ,-cry uneqnal, alld in BODle ('/I..lIeII 8&'ms 
to be cntirely loel." Again in another work he says. 
the gcnern of the Connarncem "differ i~ ha,-ing one or 
more ovaria, in tbo existence or absence of albumen, in 
tho imbricate or valvular resth'ation. J\ny ono of these 
clmfl\('ten singly is frequently of more than generic 
importance, tllough here even when all takcn togetllCr 
they appear iusufficient to separate CI\~li8 from Con­
narulJ,." '1'0 give an e:mmple Amongst insects, in ono 
~at dh'i!Jioll of the HymcllOlltern, tllO anwnnm, 1\8 
Westwood 111\8 remarked, are most con..'16.nt in structure; 
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in nnotllCf division tllOY ditTer muell, and the differences 
are of quite subordinate value in classification; yet no 
ono probnbly will say that the alltonnro in these two 
divisions of the same order are of 1l!lequnl Jlhysioiogicni 
importnnce. Any !lumber of instances could be gi"cn 
of the varying importance for clll8Sification of the same 
importnnt orgtln within the same group of beings. 

Agnin, no onc will BIly that rudimentary or atrophied 
organs arc of high physiological or vital importancc; 
yet, undoubtedly, organs in tllis condition Rrc often of 
high value in classification. No one will dispute that 
the rudimentary teetll in tho upper jaws of young rumi­
!Lanta, Ilnd corwin rudimentary bones of the leg. are 
llighlr serviceable in exhibiting the close affinity between 
l hnuinallts RlldPu.chydenns. Robert Brown has strongly 
i usi~ted on the filet that the position of the rudimentary 
florets is of the highest importance in tho classification 
of the Gr~. 

N nUlcrous instances could be giw~n of charadcrs 
df'rived from ports which must be considered of very 
trifling: pllysiological importance, but which arc uni­
versally ndmittctl as higllly 8('n'i~ablo in the definition 
of whole groups. For instance, whether or not there is 
nn open paSS!\ge from tIle llostrils to the moutll, the 
only character, ncwrding to OWC11, wJlich ubsolutelydis­
tingui;;hCll fishes and reptiles-the inficctiOll of the angle 
of tho jaws in Marsupials-tile manner in which the 
wings of insects are folded-mere colour in certain 
Algre--mere llubesceneo on pilrts of tho flower in 
grasses-tho lUltUro of the dermal ('Overing, as llllir or 
fenthers, in the Yertebrata.. If tIle Ornithorhynchus lllu\ 
Leen co\'eroo with feathers instead of llair, this external 
und trifling chameter would bUWl boon considered by 
naturalists ae impoJinnt all aid ill determining the 
degree of affinity of this strange crw.turo to birds and 
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r('jllil{'!l, lUI an approach in structure in any one internal 
org'flll. 

Tho importance, for classification, of trilling cball\('­
ters, mninly depends 011 their being correlnted with 
sercrol otlU'!rchamcters of moro or less importnll(''e. 'l'ho 
"nlno indeed of nn fle"'gTegate of ehamctcriJ is "ery e'd­
dent in nntural history. ITonce, AS liM often boon 
remarked, 0. llpeeies rnay depart from iLs nlliCII in sew:ral 
ehnmctcrs, both of high physiologienl importanco nod of 
alUlMt uni\'cl'IIIll pre"alcllce, and yet 1001"0 U8 ill no 
douU where it s.hould be ranked. lienee, albO, it has 
been found, that a classi6catiOll founded 011 any singlo 
cllllrncter, however importnnt that Ulfly be, has always 
filii('d; for 110 part of tho organiSRtion is universally 
collstant. 'rho importance of an aggregate of charac_ 
ters, oV(m wben nOlle are importflnt, alone explaiD-'" 
[think, that !laying of Linllreu8, that tIle chnrnetel"S do 
net givo tbo gem.1S, but tho gellus gi"es tho ehamcters ; 
for this !laying lIOelllS founded 011 nn al)precintion of 
many trifling poinUi of resemblnnce. too slight to 00 
definod. Certain planl8, belonging to the ?Ifnlpighia_ 
cen~, benr perfect and degraded Ilow(l"; ill the latter. 
lIS .\:do JUBSieu h.as remarked, "tho greater IlIlinbcr of 
the CMmc-Wrs proper to tho spcci(>8, to the gt'UU9, to 
tho fnmily, to the class, disnPlletlr, find thus laugh at 
our clll&ifi('6tion." But when Aspi('!lrpa produced in 
Frnncc, during liCyernl years, only dl'b"T8ded flowers, 
d(lptl.rting BO wondorfwly in a lIumber of tho lOost im_ 
portant poinl8 of structure from the proper typo of tile 
order, yet J\L !liclUlrd sagaciously Si!w, as JUMicll ob­
lIC rv(l!l, that this genus should still 00 relainro IIolllong>t 
tho ?Irnlpighinccro. 'l'hia case seelnB to 1110 well to il11lS­
fmOO tho BI)irit with whieh our clABSiflentions t\I'6 BOrne­
time6 IIC(-'(I,.garily fouuded. 

l'mctically ",-heu uaturaliats arc at work, tIler do 
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not trouble tllelllscives about the pllysiological mlue 
of the chnracters which they use in defining: a group, 
or il\ allocating: any particular species. If tlley find 
a elmracter ncarly 11niform, {md common to a great 
number of forms, and 110t common to others, they use 
it as oue of high value; if oommon to somo ·le!<SCr 
number, they use it as of subordinate value. 'l 'hig 
jlrinciple has been brondlyeonfessed by some nahlrillists 
to be the true one; and by none more clearly than by 
tllllt excellent botanist, Aug. St. H ilaire. If certain 
charncters n.re always found correlated witb others, 
though no apparent bond of conllexion can be dis­
co\"ered between them, especinl value is set on them. 
As in most groups of animals, important organs, such aa 
t hose for propelling tho blood, or for acmting it, or those 
for propagl1.ting the race, are found nearly uniform, they 
are considered as highly serviceable in classification; 
but in 80mll groups of illlimals all these, the most im· 
portallt vit;11 orgll1lJj, are fouud to offer ehamctersof quite 
subordinate yalue. 

We can see why chnrocters dorived from the embr-yo 
sllould be of equal importance with those deri\"cd from 
the adult, for our classifications of course include all 
ages of eadl species. But it is by no meaus obvious, 
on the ordinary view, why the structure of the embryo 
should be more imjXlrtant for tills llUrposc than t lmt of 
the n{llIlt, which alone Illays its full llllrt in the economy 
of nature. Yet it haa been strongly urged by those 
great naturalists, Milne Edwards and Agassiz, that em­
l>ryouic chamctcrs afO the moat important of Ally iu the 
clnssifiCll.tion of animals; and this doctrino has vcry 
genemlly been admitted as true. 'l'he SlIme fact hol(ls 
good with flowering pluuts, of which the two main divi­
sions have been founded on charnctcrs derived from 
the embryo,--on the number and posit ion of the em· 
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bryoni(' lea,·('8 or cotyledons, and on tho modo of deve­
lopment of the plumule lind mdiclo. In our di!JCussion 
on embryology, we shall see why such characwl'8 lire 80 

valuable, OD tho view of clM8ification tacitly including 
the idca of descent. 

Our cla88ifications are olUm plninly influenced by 
chaine of affinities. Notlling co.n be ellsicr than to 
define a nUJnber of cbo.mctcrs common to 0.11 binla; but 
in the CfI80 of crustacenllll, slIch dcfinitiou 11M hitherto 
beE>ll found impossible. There aro crustacea.ns at tho 
oPllOliit.e ends of the series. which ha\'o hardly a 
cbaracter in COUlmon; yet tho species at both ends, 
from being plainly allied to others. a nd the80 to 
others. and 80 onwards, can be recognised lUI uuequi­
vOC'ally h<!longing to this, and to no other cl8S8 of the 
Articulata. 

Goognlphico.l distribution hM often been nsed, though 
perhnps 1I0t quite logically, in elnaaification, more especi­
ally in "cry large groups of closely allied forms, '1'em­
millck insists 011 the IItility or o"en n~ei;!jity of this 
)lmctice in certain groups of birds; aud it has been 
followed by several entomologists und botanists. 

l~inaJly, lIith respect to tIlO compnrnth'e ,'alue of the 
Tarious gtoull8 of species, such ft.'j: on:It,rs, sub-ol'der<, 
fo.miliCll, sub-families, aud genera, they &C('m to be. lit 

leost at present. almost arhitmry. 8en'ml of the best 
botanists, linch as ~Ir. !kntham And others. have 
strongly insisted 011 their arhitmry vlllue. Iustllncee 
ooui(l be given amongst phUltil and illscctil, of a group 
of forms, firat mnked by practised natumiistll 88 ouly a 

-genus, and then raised to the mnk of a suL-familyor 
family; and tlli8 11M been dOlle. not h£o<:>au8e fllrtllCr 
1'l!~l'flrch hili! detected importllnt st.ruetllml diffl'reuC€'8, 
at flrat o\'Crlooked. bnt bceaw.e numerous alli('(lspeeic:;, 
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with slightly different grndes of difference, lu1I'e been 
subsequently discovered. 

All tho foregoillg niles and aids and difficulties in 
classification are expl,.inoo, if I do not greatly deeeil'e 
myself, 011 the "iew tlmt the natuml system is founded 
on descent with modification; thnt the charocters wllieh 
naturalists consider I'IS showing truo affinity between 
filly Iwo or moro species, are those which have been 
inherited from a common parent, ulld, in so far, all truo 
classification is genealogical; that community of descent 
is tho bidden bond which naturalists hal'O been uu­
consciously seeking, aud not some unknown plan of 
creation, or tlle enunciation of gellCrai )Iropositions, and 
the mere JlUtiing together and separating objects more 
or less nlike. 

But T must explain my meaning more fully. I 
belie\'e tlll.t tile arran{!tmmt of the groups within each 
elMS, in due suootdiuntion and relation to the other 
groups, must 00 sfrictly genenlogical ill order to be 
Ilatural; but that tho amQUnt of difference in tllo several 
branches Or groups, tllough allied in tho S!lmo degree in 
blood to their common progenitor, mny differ greatly, 
being duo to tho different degrees of modification 
which they lmve undergono; nnd tllig is expressed 
by the forms being muked under differeut genera, 
families, scctious, or orders. Tho reader will best 
understand whnt i~ meant, if he will take the trouble 
of referring to the diogrom ill tho fOllrth chapter. "ce 
will suppose the letters A to L to represent allied 
genera, which lil'ed during the Silurian epoch, and tllCSO 
have desceuded from a species which existed at an un· 
known anterior period, Species of three of these genera 
(1\, F, and 1) luwe transmitted modified descendants to 
tho present day, represcnted by the fifteeu" genera (aU 
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to "I<} on the uppermost borizontll.l!ine. Now all these 
Illodilied dceeendll.nts from a single species, are tC])re-
8('ntL'd as related in blood or deFlC('nt to the same 
degree; they may metaphorically be called CQusiIl/j to 
the same millionth degree; yet tlley differ widely 
IUld in dilfcrent degrees from each other. 'rho fonns 
de~('nded from A, now broken up into t,,·o or three 
families, constitute a distinct order from those dc­
!lC(:uucd from I, alao broken up into two families. ~~or 

can the e1ialillg spet:ies, dCsct'mleu from A, be ranked 
in the samo gelillS with t he parent A; or tl108e from 
J, with the jlarent 1. But tlle existing gellua F" may 
be &UPI)()8ed to have ~n hut sl ightly modified; and 
it will then mnk with the parent-genus .F; just aa 
aomo fow still living organic beings bclong to Silurian 
genern. So that the amount or "alne of tilo differ­
ences Ix:tween organic beings all related to eaell other 
in tho snlllO det:.,'TOO in blood, hilS como to be widely 
(lifferent. N overtheless their genealogical arrallge­
lIWit remnins strictly ulle, 1I0t only lit tho present 
time, hut at each slIcce&;ive period of descent. All 
tho modified d{'scendanu from .\. will hM'o inherited 
IIOmelhing in common from their common pnn:·nt, lIS 

will all the dC8CCndant<J from T; 110 will it be \lilh mch 
subordinate braueh of de&eendnnte, a\ eaeh 1lUccr:$i'"e 
period. If, however, we choose to IiUppoec that any or 
the deecendants or A or of 1 !lAve bet>n 80 mnch mcxli­
fled ns to ba,·o more or less completely lost trnceB of 
their pllrentage, ill this case, their plaees in a natural 
clllssifiClltion will have been Illore or less completely lost, 
-as 1I01MtimOll seems to hlll'O occurred with cxisting 
organisms. All the descem:ln.nts of the geuUB F, along 
ita whole lino of dcscent, are SUPllt:l8OO to have been 
but littlo modified, and they yet form n mngle genus. 
But this genus, though much ilJoln.ted, will still occupy 
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its )lroper intermediate position j for 1" originally Wall 

iutenncdiate in character between A and I , and the 
BC\'oral genom dColConded from thClKl two gellera will 
hal'o inherited to a certain extent their e1l1l.racters. 
'fhill naturn.l IUTllng\!ment is shown. 88 fllJ' lUI is ~ible 
on paper, in the diagrflll1, but in lI1uch too siwJlle fI. 

wanner. If a branching diagram hoo not. been used, 
And only the nall1C6 of the groul's had been written in 
a linear aeries, it would ha,'e been still lC8fJ possible to 
hal'o givclJ a uatuml rumngemcut j alld it i.s llotorionsly 
not possible to reprellCut ill a eeriCil, on R Hut 811rface, 
the affinities which we disco,'cr in llfItnro amongst the 
ooillgll of the I!9.lnO group. 'fhus. ou the "iew which I 
hold, the natuml system is genealogical in its arrange­
m(llit. like a Jlodigree j but the degrees of modifirntion 
whicll the diJJercnt graU)l8 ha,'e ulldeJb'One, have to be 
eXJlres!led by mnking them under different IIO-{"alled 
genem, sub-families, families, eoct iol\9, orders, and 
clnssos. 

It may be worth while to ilIustmte this ,' iew of cla9>i­
fieation, by takiug tile case of langtmges. If 11'0 )>0&-

1M cd a perfect. pedigree of mankind, II. genealogical 
arrangement of tho m.eea of man would alTord the best 
class.ifieation of the various languages now spoken 
throughout the world j and if all extinct languages, and 
all intermediute al\d slowly changing dinlocts, hlld to 
be included, Irnch nn aITiLngcment would be the only 
JXllISible one, Yet it might be that aome ,'cry ancient 
langu.age had altered little, and had gi,'cn rise to few 
new languages, whilst others (owing to tho spreading 
and Irnbsequent isolalion and statce of c:h'iliantion of 
tho 1JC\'eml races, dcecended from a common rare) had 
altcred much, and h/l.d gi,'en rise to llI/l.ny lIew lan­
guages and dio.leeta, 'f ho mrioua degroos of differenco 
iu the InnguagCil from tho BalUO stock, would have to 
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• 
be ellpl'CIJ9Cd by groupe ,mbonlioate to groupe; but tho 
propc.·r or C\'cn Ollly po6Sibic arntngemellt would still 
be genealogieal; alld this woold Le strictly unturfil, fI8 

it would COllnect together aU languages. elltinct and 
modern, by tho closest affinities, and would gi"o the 
filiation and origin of each tongue. 

]1\ confirmation of this view, let 118 glalice at the 
da&;ificntiol\ of varieties, wJlich are belie\'cd or known 
to hal'c dC8Cended from onc species. 'fhcso are gronped 
under spocics, with sub-\'Urieties under varieties; alld 
wilh our domestic productions, BC\'eml other grades of 
differencc are requisite, fI8 we h/H'e seen with pigeons. 
Tllc ori&rin of the existence of grollr_ sllbonlinate to 
groupe ia thc SOUlC with "aricties as with species, 
namely, clO8CnC88 of dCSC(lnt with "arious degrees of 
modifieation. Neu.rly the sollie rules are followed in 
elnt'Sifying vnrieties, aa with species. Authors ha\'o 
insisted on tho necessity of c1I\SlJing Yl\rictics on a 
nntuml instead of an artificials),swm; we are cautioned, 
for instance, 1I0t to class two varietia of t ile piue-apple 
tow.-ther, merely becalll:!O their fruit, though the most 
importllnt part, happelli! to be ncarly ideutical; no ono 
IlUlIi thc Swediah and common tunlipe together, thougb 
the ceculent aud thickcoro stellUl arc 80 similar. Wbat· 
eyer part ie found to be moat constant, ie usod in elass­
ing vanetice: thus tho great agrieulturillt. Mftl'l:ihall 
soys the horns arc "ery nseful lor tlLig purpose with 
cattlo, because they are ICIlII variable limn the shape or 
colour of tho body, &c.; whereus with sheep the Loms 
IU'O much le88 eel"\'icenblo, Ucea\1Se le88 coustant. III 
c1ll.88ing varieties, I apprehend if '1'0 had a real pedigree, 
" gcnoologico.l clussification would be uuivef8l\l1y pre­
f(:trt.'1I; aud it haa been nttempted by BOIDC nnthors. 
l:or wo might fcd Bure, whether there hud been more 
or lCSl wodification, the llrinciplo of inheritauce would 
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kN'p tho forms together which wero allied in the 
greatest numoor of points. III tumbl('r pigeons, though 
some Bu1J..varictiCIl differ from tho olhen in the im­
portant character of having a. IOllger lx-nk, yet all are 
kept t~tlu~r from bMing the common habit of 
hUllblingj but the short·{1U:ed breed has nearly or quite 
If'.6t this habit; nCl"crthdess, without aoy N!ftSOning or 
tIl inking on the subject, these tumblers are kellt in the 
snme group, because allied in blood Rnd alike in some 
olher respects. if it oould ooprovcd thnt thellottentot 
hnd des<.'eudcd from tho Negro, I tlliuk llC would be 
classed under the Negro group, hOWeW!f Uluch he might 
dift;:r in colour alld other iOlportant charnctCI'II from 
negroes. • 

"-ith species iu a slate of nuture, o"cry lInturnlist has 
in fnet brought dCI!ICCut into his classification j for llc 
includes in his lowest grade, or that of fl 8pcde~, the 
two 8('XCS; and how enornlOu.s1y these sometimes differ 
in tho mOfit important cbMactcrs, is known to every 
naturalist: 8Cnt(.'Ciy a single fact cnn be llrodicaled ill 
common of the malC!l aud hennallhroditcs or certain 
eirripedes, when adult, and yet 110 OlIO drenms or sepa­
rating them. Tho nl\tllmlm includes as one Specil'S the 
several lan-nl stages or the !lIlme indh-idual, howe"er 
Illuch they may differ from each other and rrom the 
adult; as he likewi!l(l includes the flO-Called alternate 
generations or StO£!ll8tnlp, whieh can ouly ill 1\ technical 
SClll!O be considered as the same individual. He includes 
monsters; he includos mrieties, not solely because they 
cloacly resemble tho parent-rorm, but because they are 
descended from it. lie who belie"os that the cowslip 
i.e descended from the primrose, or convcrsely, ranks 
them together 88 II. Bingle species, and gives 1\ giugle 
definition. As 8001\ as three Orchid can rorms CHono­
dmnthuB, ::UynnthuB, and Clllaaetum), which had pre-
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,'iOU$ly been ranked as three di"tinet genera, were 
knolrn to be IIOmctim~ llroduood on the IIlme spike, 
they \\"ere immediately included a.8 a single SI)CCice. 

As dcecent hM unil'ersally been IIsed in clasaing 
together the individuals of the same SJ)OCiC@, though the 
mal(!11 nnd female!! aud larHe are aomctim(l8 extremely 
diff(!rent; aud RII it has bi!cn u!!Cd in c1l1S1ling vnri(!tiell 
whid. hare undergoue a certaill, and IOlIIctimes a 0011-

lIidef'l\ble amOllut of modification, lUay not this Mme 
elemcnt of dcecent hare Leen unoolllK'iousiy UIICd in 
grouping speties under genera, and gene .... under higher 
groups, though ill these ca.se8 tho modification Iins been 
greal.cr ill degree. fllld has taken a longer time to com­
plete'! 1 beliol"e it has thus been unOOtl8Ciou.sly used ; 
and only thua oon I undcl'lliand Illo 80vcral rn1C1l and 
b"uidcs which have been follo\\"oo by our best sYlltem­
ntim 'Yo hal"O no written pedigrees; wo have to 
lnnko Ollt commullity of descent by l'C8Cmblnnccs of ally 
kind, ~'hereroro wo ehoo80 thOlle clu\l'llCWI'II whitb, ns 
far as wc ('ftn judge, are the least likely to lIayo Lc<!n 
modified in r('iution to Ille oollditiollS of life to II wch 
each species has been recently exposc(l HudilllClltary 
IItnlctnres 011 thill ~'icw are as good as, or Ol"ell some­
timOll belter thall, other parts of the organisation. We 
care not how trifling 11 character may be-let it be the 
mere iuOeetion of the angle of the jllW, tho Joanuer in 
which an in!le(.1.'11 wiug is fo]dp<I,lIhether tbo skin be 
oolcred by llnir or feathel'll-if it promil throughout 
lllany lind different speciell, especinlly thOilO 11Rving ,-cry 
different hllbits of life, it assumes higll ,"nino; for we 
ea. .. IICCOllOt for its presence ill 80 IIIl1l1y fonna with such 
dilJ'crent habits, only by its inhcrit.lllOO from n oommon 
parent. Wo may err in this respect in reb"lU"d to Hiugle 
!)()il,ts of structure, LuI. when sc,'erul chllraetcrtl, let 
them be cI'er 80 trifling. occur together throughout II. 
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proct'fl.1of modification, how it is thnt tho mol'(' aneicnt 
forms of life olkn )Jrescnt chnroctcrIJ in IIOIllO slight 
deg.ce intenuediate between existing groupll. A few 
old nnd in~rmediate pa.rcnt. forms h/wing OO€ru!iollnlly 
tmnsmitted to tho present day descendants but little 
modified, will give to us our so-<:alled OIICulant or aber­
milt groups. 'fhe more aberrant Bny fonn is, tile 
greatcr must be the lIu.ubcr of connecting forma which 
on my theory hal'O been c:ltenninated and utterly lost. 
And we lnwe some e,;denoo of abcrrnnt fOTms l.aving 
@uffered sew·rely from extinction, for Ihey Ire gene­
rally rej1rcscntcd by e~tremely few speciclI; nnd such 
speci('8 as do ()('Cur are gcncmlly "cry distinct from 
('I\('h OtilC!f, which agaiu iml,lics eJ;.\inction. The genera 
Omithorhyndms and LelJidosiren, for cJ:ample, would 
not have been less aberrant hnd each bren repl'CI:Cnted 
by a dozen spedes instend of by a single one; but 8uch 
ridmm in spedcs, as I fiml after somo im·estib'll.tion, 
<lO('s not commonly fall 10 the lot of aUerrnnt gencm. 
'Ve can, I Illink, IICCOlillt for this filet only by looking 
at a\x>rrnnt forma as failing group!! I'OnqlleM\ by more 
sUCCC8l!fnl oompetitors, with a few memberIJ Pr('8Cn-ed by 
some unn~tlnl coincidence of fnvollmble cil'('umstances. 

Mr. Waterhouse has remarked thlll, whcn a member 
belonging to ono group of nnimals exhibits an affinity 
to a qllitc di.;tinct group. thi~ nftlnity ill most casee is 
gen('rnlnnd not special: thus, acoording to !lr. Water­
hOllsc, of nil Uodcnts, the bizcachll. is most MtlTly relll.t<;<1 
to MarauJlinls; but in the points in which it approocllcs 
this order, its rdatiolls nro general, and not to nuy oue 
mnraupinl species more thlln to nnother. AB the points 
of amnity of tho bizencha to :1UnrIJullinls fire believed 
to be rea.! and not ,nerely adapti\'e, III('y are due on 
my thoory to inheritance in common. Therefore '1'0 
must SUj'lJOBe eitber that all HodcntB, including the biz-
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iu tllo affinities of all organic beings. namely, their 8lIb­
ordination ill group 11»11('1' group. " fe IISC the ('Iement 
of deecent ill dl\.S!!ing the individuals of both ICXCfl and 
of 11.[1 a.,<>es, although h&\'ing few cluuactc1"8 in common, 
under one ~1)(>('i('8; we use descent in cl!l88ing acknow­
l('tlgre YMietic_, howe"cr dilTerent thcy may be from 
their pnreut; and r believe thi8 clement of de8()('nt is 
the hidd('n bond of collncxion which natumlists have 
IIOnght under tllo tann of the Nnturnl System. On this 
iden of the Illltul'Ilol system being, in 80 fur M it IIIIS been 
perfcch>cl., genealogical in its nrrnng.:ment, with the 
grlldes of difference between the dCtlCClldantll from II. 

common pnrent, .. .tple ' : ed by the WrmII genera, familiee, 
onlcrs, ,te., we C(ln understand the nllea wliich wo flre 
romp('\l('(l to fvllow in our clllSSifimtion. We cau under­
stand why we wilne certain n.'8Cmblrul('ea f(U' more than 
othel"8; wily we arc lX!rmitted to UBC nldilMlltMY and 
useless organs, or others of triflillg 1)lly~iological import-
1I11C6 j IIhy, ill I.'()mpnring one gronl) with a distinct 
gTOup, we summarily reject analogical or ndapti,'o cha­
mcwn, and yet lise tllCSQ same ciUlrtlch!t'8 within the 
limit.!! of the snmc group. We can clearly 800 how it 
i~ that all Ji\'ing and extinct forms Clln be group('(1 
together in one great lIys tcm; and how the 8e\'crnl 
mcmbers of ('Il,f'h class are connoct<'tl ~ther by the 
most complCl: and radillting lin('tl of nmlliti~ We 
shall newr, III'Qoobly, disentanglc the inextricable web 
of affinitil'fl betwocn thc members of lilly one c1Ml1; but 
when we hll.\'e a distinct ob~t in view, and do not look 
to some unknown pllln of crcntion, we may hope to 
mllke 8nI'C bnt Ilow pl'O'':; lef8. 

Jl/orpAoWg!/.-We Ii/we scen t1l8t the members of 
the IJame c18S8, independently of their habits ef life, 
reeemble each other in the general plan of thdr ergan­
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logi8C tho parts of one IIpedell with tlloee of other and 
dilltinet species, we can indicate but fow gerial homo­
logies; that is, we arc geldom enabled to sa)" that one 
part or organ is homoiogoull wilh Iluother in tho snmo 
indi,"idual. And we can understand this fad; for in 
molluscs, e'"en in the lowest memben of tho clnss, wo 
do uot find nearly so much indefinito repetition of any 
OliO Ilart, 8l! wo find in the other grent cl8S1!C8 of tile 
animal and ,"egetable kingdoms. 

NlltumliiItB frequently speak of tho skull 8l! fonned of 
metamo'llhofled ,"ertebrrc: tho jaws of cmbs as Illcta­
morpllOfled legs; tho stamells and pistils of flowers as 
lUetamorphosed lea'"eII; but it wonld in tlU!80 CIUIC'S I)~ 

baLly be more correct, as "Profcssor Ihlxley hll.!l remarked, 
to ~peak of botll skull and vertebrrc, both jaws and legs, 
.5:e.,-89 having been metamO'l)1106ed, not one from tile 
other, but from somo common element. Nahlralists, 
ho\\'e,"er, IlSO such language only in a metaphorical 
scnso: thoy fire far from meaning thnt during a long 
('Ourse of descent, prinlOrdinl organs of nny kind-verte­
brrc in the ono cnse and legs in tho other-ha,·e actually 
Uocn modified into skulls or jawlI. Yet 8() strong ill tho 
appeamnce of a modification of this nature lillving 00-

cll rl"C(l, that naturalists ean hardly a"oid employing 
languuge having this plain ligllifiCl\tion. On my view. 
tllC80 termll may he llse<l liternlly; and tl16 wonderful 
fR.Ct or the jnws, for instance, of a emu retaining nume­
:rous ehaJ1\("tere, which they would prooobly hll\'e retained 
through inh('ritance, if they had really bocll nlCtamor­
llhoBcd during n long COllrse of dellCeut from truo legs, 
or from somo silllple appendnge, ill explained. 

EI1IOl"yology.-It has already been casually TClUarked 
that ct)rtaill organs in tho illdi"idual, which when mature 
become widely different and serro for different pUr-pcw;eIl, 
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hut 4 glance at the lan'a shows this to be tho t'tlSO in an 
lIHmistnkeablo manner. So again tho two maill dh·j· 
~ionll of eirripcde;!, tllo pedunculated ant) 8C8I:Iile, which 
,liff('r widely in eJi;fertllll appearance, I'ave !arne in all 
their st~ barely distinguislmble. 

The embryo in tl,e 0011r8e of development. generally 
ri.;cs in organisation: I use this expre!l'lion, though 1 
11m aware tllst it is hardly po6Sible to define clcariy 
whllt is meant by the orgnni'<8tion beiug hig-her or 
lower. Hut. no ono Ilrobably will dispute that tho but­
terfly ill higller than tho caterpillar. In 8011lO cn.sea, 
IIOWCYCr, the mature animal is generally collsidcrcd as 
lower in the _Ie than the larm, as with certain para.­
sitic erustaceana. To refer once agaiu to cirri pedes : 
tho larvle in the first !t~"'6 haye three pairs of legs, n 
n'ry Ilimple single eye, Dnd a probo8cifonned moutli, 
with which they feed lnr<.(ely, for they incn'1UM'l much in 
8i~e. J n tho sceond stAge. auswering to tho chrysuw 
stag(\ of butterflics, thoy have s.ix pairs of beautifully 
constnlcted Ilatatory lcgs, fl pair of magnificent com­
pound cyes, aDd exmm('!y oowplex antellnru; but they 
ll1wo a dosed ami iml~rrect mouth, and ('fInnot f('('(I: 
their function at thill stage u., to search by their well· 
Ile"clol)('(\ organs of llelllK', flUtI to reach by their octil'o 
PO"'Cr!l of 8wimminj!', fI (lro~r place Oil wllich to be· 
come attnched find to undergo tlleir finnl mrtamorpllOl!is. 
Whell tlds is cuDlpleted lh<"y ure fixed for life: their IrW' 
are now oomerte<l into preh('nsile organ8; they ~Nfiin 
obtain a well-coustrncte<l mouth; but they I)al'o no all­
tennre, and their tllO eye8 fire now reeonl'erted into A. 

minnte, sillj!'lc, and very llilll]lle eye-sJlot. 1 n this last and 
<"01Il1)lete state, eirripe<ir-8 may be considered as eitiu.'r 
more highly or moro 10\l'ly organised thall tll('Y were in 
the larval condition. But in some gellcra tho lnrne 
becomo devclopod either into hermaphrodites having 
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",llieh ultimntdy becomo ,'cry unliko and scrvo for 
dh'CT80 )lIIrpoI\('!', being at tl.ill endy period of growth 
alike ;--<If embryO!! of different II])CciCII within tbe BalDO 
clll88, generally, but not unj,'ersally, f'<!SCmbling each 
other ;-of tho stnlcture of tho embt)'o not beiug ciOfely 
rdntcd to ita conditions of cxiswnec, exccpt when tllo 
embryo becomes at any period of life nctivo and bas to 
Ilrovido for ilselfj--of tho embryo apparoutly Ilaving 
801ll('timell (f, higher organisation than tho !nnture 
!mimnl, into which it is developed? 1 OOlie,'o that all 
thCfll' (acts can be explained, lIS follows, 011 the "iew of 
de<ICent with modification, 

It is <.'Ommonly assumed, perhaps from monstrosities 
often affecting tho embryo at 1\ vory early period, 
that slight variations necessnrilyappear at all equally 
t'fltly period, But we havo little evidence on this head­
ind('(!(i tho evidence rather points tho other wily j for it 
is notoriOU8 that breeders of eRUle, Ilorsc~, and various 
fnneyanimale, cannot positively !('II, until BOllle timo 
nft{'r tho Rllimal hIlS bee,) bon., what ita merita or {orm 
lI'illllhimatoly tllrn out. "'e see thia plainly in 0\lrO\\"1I 
children; \\'0 cannot always tell whcth('r tho child \\ill 
be tall or short, or what ita pn'<'il!e f(!fttllres will be, Tho 
question is not, at wllat period of lifo any ,'arintion ball 
bct>n causod, but at what period it is fully display(d, 
The l'a\1Se may have acted, and I belie>vo genernJly has 
acted, ev('n before tile embryo ill formed; and tho mria­
tion Illfly be duo to 1110 male and f{'mRlo sexual elemen'" 
having been affcctcd by the conditions to \Ihkh ei ther 
piITont, or thcir allcestors, hal'o h<'en ('xl>08C<i, Ne"er· 
I"{'loss RII effeet thus cnuse£l nt 0. n'ry ellrly pcriod, cI'cn 
before tho formation of tho embryo, may alll)('l'Ir lato in 
life j as when an hereditary discM(>, w"ieh Blll>eanl in 
old ago alone. hM been commnni(1ltcd to tho off~pring 
from tho reprodnctil'e eleme>nt of ono parent. Or 





CuP" XIH. EvnnyOLOOT'" 4i7 

in embryology" Bnt first let us look at a few analogous: 
casee in (lomeruc ,"arieties. Some anthon who ha,"o 
written on J~ maintain tllnt the greyhound and bull· 
dog, though appearing 80 difti;renl, are really ,"ari(1ies 
cloecly allied, and haTo probably dCijC('uded from tho 
Mme wild stock; hence I WIUI CUriOIiS to 800 how far 
their l)\Ippi08 differed from eaeh other: I was told by 
breeders that they differed just as much as tlLeir parents, 
and this, judging by the eye, I!Oemed alULOIIt to be tho 
ease; bnt on aCh,nlly mea.surillg the old doge aud their 
iu-daye old puppies, I found that the pUllpiee had ILot 
nearly acquired their full amount of proportional ditTer­
euee" So, Rh"8in, I was wid tllat the fools of earl and 
t'BCC-hOf8C8 ditTered 1\8 much 88 tbo full-grown animlli.s; 
and this: BIII1.lriiled me greatly, aal think it Ilroooblethat 
the difference betweeu these two breeds haa beeu wholly 
caused by selection under domeetication; but hll,-ing 
had ctireful moosuremcnl8 made of tho dam aud of It 
three-dnys old colt of a nlCe and henvy cnrt-horae, I find 
that tho colts hare by no meaus acquired their full 
amount of proportional difference. 

As the ('lidenee "PI>etlI"S to me conclusiw, that tho 
scl"('ral dOIlle:.tic breeds of Pigoon 1)/1I"e d(lliC('LuJed from 
one wild species, I COlLlpared young pigoons of ,"o.rioos 
breeds, within lweh"e bours after being iLatdu:"I(I; I care­
fully m('osured the proportions (bUl will not hero gh"e 
details) of the beak, width of mouth, length of nostril 
and of ('ydid, si:r.e of feet and length of leg, ill tile 
wild stock, ill !,outen, fantails, runts, barbs, drugons, 
carriers, lind tumbleTS. KolV iIOllLO of lhCllO birds, wilell 
mature, differ 80 extrnordinarily ill i(,llgth and fonn 
of beak, thnt they would, I cannot doubt., be rnnked in 
di:;tinct genera, had they been naturel productions. 
But when the nestling birds of these so,"eral breeds 
were plo.ccd in Q, row, though most of them could be 
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t(.'('tll, whkh noYcr cut tbrough tile gums, in tho upper 
jaws of our nnborn cahes. lt has c,'cn heen statcd on 
good authority that rudimenta of tccth can be detected 
ill tho beaks of C1!rfuill embryonic birds. Nothing can 
IX' Illain('r than that wings are fomJ('(1 for flight, ret in 
11011' mfmy insecta do we !ICC wings 80 reduccd iu size as 
to be Iitterly iu{'apublo of f!iglll, and llOt rarely lying 
uud('r wing-<:MCs, firmly 8OIdl:red togdlier! 

Tho mcaning of rudimentary O'l,'IUls is oftcn quito 
unmistakcablo: fur instance thero are hccllC8 of the 
Slime genua (and cwn of the SAllie S}}('CiCII) I'C8<'mbling 
('tl('h other 1ll000t ('106ely in all respt'<'ill., one of wili('h will 
luw(' fuJJ~izcd winS!'> and anothcr mrro nldimenls of -
llll'mbrnno; and here it is illlpos><ibio to doubt, that thc 
rudimcn~ lX'pn:sent wings. Hu<iilll(,lItary organs 8Ome­
timl'i! retain their potentiality, aud are mcrely not dc\-e-
10pt1:l: this seems to be tho ('nsc with tho IIlallllll!C of 
mnlo mammal!'!, for many instunC('s afO on rreord of 
th.-..;e orgnns Iitwing beeOIllO well den·loped in full-grown 
mnl('s, fillCl having IICCreted milk. Ro again there are 
lIonnfilty four dcveloped fiml two rudimentary teats in 
tho uddel"l!l of the genus Bos; but in ollr dom(·~tic 
cows tllo two 80metimes be<-omo dC'f('lopro alld give 
milk. In plants of the SAme Iipe~'iC8 tho petals 8Ome­
timC8 oecur 8S lIl('ro rudiment"" IUld 8OmctiWt'8 ill a well. 
dt''f1!lop<'<1 state. III plants with I'<'parnte<l Hex6\, tho 
mnlo 1I0w('1"I!I often Itayo 0. rudiment of IL pibtil; and 
liolreutcr fvund that by ero;;,;iug 811Ch lIIale plant" with 
an herulnphrodilc species, tho nJ(lim('ut of the Jli~til in 
1110 hybritl otTspring W88 much illercru;ed in liir.e; alld 
this shows thnt tho rudiment and tho perfect 1)iJ;til nrc 
e....rolltiaily Illiko in nature. 

All oll!:an serving for two ImrllOS('ll, mny become ru{li­
llIcntfiry or utterly aborted for oue, c,·cn tile morc 
important llllrposc, and remain perfectly efficient for 
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it may, therefore, represent the Iln.!l('('nt state of tho wings 
ofbinls; not that L belic\'e tbisto be the cnsc; it iSlllore 
Ilroooblya reduced organ. modified for a lie\\, function: 
the wing of the A Illeryx is useless, and is tnlly rudi­
Illf'ntnry. 'J'he mnmmary glands of the Ornithorhynchus 
may, J)(!rllll]ls, be cOIlSidered, in compariilOll with tho 
llddcr of a co\\', as ill a nascent state. The o\'igcrous 
frcna of certain cirl'ipedes, whirh ar<! only slightly de­
Yeloped and which have ceased to give attnchll\ent to the 
o\'(t., oro nllllCent brnnchire. 

Hudilllentory orgaIIS in the indh'idnals of the same 
s]><."'Cies are \'Cry liable to vary in degn"C of dC\'clollU!cnt 
and in other I't'specta. Uoroo\'er, in closely allied 
speciCl!, the degree to wbich the Mille orgnn IU13 been 
rendered nldimelltary occasionally (Iiff'enl much. TIlis 
latter fact is weU exemplified in the state of the wings 
of the fClllale motlls in certain groupe. HudinlCntnry 
organs may Oe uttcrly aborted; alld this implies, that 
we find in an !llIimal or plant no trace of an organ, 
which analogy "'ould lead us to expect to find, and 
which is occasionally found in monstrous individuals of 
the specics. Thus in the suapdnlf,"Oll (antirrhinum) 
we generally do ilot find a nidilllent of a finh stmuon; 
bnt t1lis lIlay SOIllCtillles be 8e{'1l. In tracing tJle homo­
logies of the Mme part in different members of a cla58, 
nothing is more common, or more necesso.ry, than the 
use ami di8CO\'ery of mrliment& Thi;J i8 well ,hoWTI in 
the drawings gi\'cn by OwelL of the bollC8 of the leg of 
the horse. ox, alld rhinocel'08. 

] t i9 an important fact that nldim(,lItnry orgllll8, such 
as teeth in the tipper jaws of whales and rumiuants. 
can OftCll bo detected in the embryo. but aftct\l"arda 
wholly disappear. It. is also, I bclic\'e, II- universal 
mle, tlmt a rudimentary part or organ is of greater 
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OOUn!e of 8Ilcceesh'o W!ncratioOll have passed from somo 
ono purt to tho othc]"lj. Wo are often wholly IIIlC1blo 
C\·cu to ooujOOtllfO bow thiB could IlClvo been efro.'oCtcd. 
Yet, 011 we have tCason to belio\'o lliatsome 81)OCice have 
retained the 8I1me specific (onn (or very long pC'riod3, 
enormously long lUI measured by yeat'S, too much Btre.<8 
ought not to be laid Oil tho OOOil8ional wido dilTtlsion of 
tho samo spooiee; (or during vcry IOllg periods of timo 
tllere will alwaye have been n good Chllllt'e (or wide 
migration by mnny meall& A broken or interrupted 
range ruayoften be accoUllted for by tho extinction of 
the species in tho intenllooiato regious. It cannot be 
denied thllt wo lire as yet Ycry ignomnt of the full 
extent of the yanO\\Jj climatlll aud googrnpllicnl changes 
wlliah IUI.\'O affected Ule earth during modem ]M:riodl!; 
nnd such changes will ob"iollSly ha,-e greatly facilitated 
migration. As nn e . .'tample, I ho.\·c attempted to Bholl" 
how potent hILS been tho illfiuenoo of the G1acinl period 
011 tho distribution both of the SIl.IUO and of tCprtbClltu­
live species tllrougllout tho world. We nre 118 yet 
profoundly i!;IIOrfl.nt of the many occasiollal m('ll.ns of 
ttnllSl)()rt. With tCl<pect to distiu('t 8pC<'ies of tho 811mI'. 
genllll inhabiting ,'ery distant nnd isolated re¢OJlll, Ill! 

tho p~ of 1U000lificntion IIIUI n('C(>!;8Rrily been slow, all 
tho lUeane of migration will hn\-o })e(.n possiblo during !~ 
very long period; nnd conscqllently tllO diffienlty of tho 
wide dilTW!ion of speciCfl of tho IJIlIllO genus is ill IJOmo 
degree le681l1led. 

ill! on tho thoory or natllrol selection an illt('rmil1able 
number of intennedinte forme mlli't ha\'e existed, linking 
t~ther all tbe BpociCIJ in each group by gradations lUI 
fino ns our present \'urictie;l, it may be IlSked, Why do 
wo not !IOO theee linking fonna o.lJ around 1l9? Why 
afO not all organie beings blended together ill nn inex­
tricable cba08? With respect to e:listillg fonus, wo 
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irnllf'Owd organisation fitted for simple conditions of 
life; it is likewise compo.tiblc with some (onns hn,"jug 
rctrogrnded in organisation, though becoming under 
each grade of descent better fitted for their changed 
fIud degraded llubits of life. l astly, tIle Inw of the long 
endurance of allied forlllS on the sumo contincnt,---oi 
mnrsulJials in Australia, of ('dentat" in America, and 
other Buch cuses,-is intelligible, for within n confined 
country, tho recent and the extinct will naturally be 
all ied by descent. 

Looking to geographical distribution, if we admit that 
there hag been during tllO long course of ages much 
migration from one part of the world to another, owing 
to former dimntal and geogmphical chungcs and to 
the linny occasional and unknown means of di~l)Crsal, 
then we can understand, on the theory of dest"Cnt with 
modification, most of the great leading facts ill Distribu­
tion, We cau see Wily there should be so striking a 
parallelism in the di:ltribution of organic beings through­
mit space, and in their geological succes.sion througliOut 
time; for in both cases the beings ha\'e been connected 
by tho boml of ordinary generation, aud the means of 
modifieatioll have been the same. "'e see the full 
meaning of tho wonderful fact, wllich must havo struck 
every traveller, namely, that on the same continent, 
under the most diverse conditions, uuder heat and cold, 
011 mountain and lowland, on deserts and marshes, most 
of the inhabitants within eneh great class are plainly 
reillte<l; for they will gcnemlly be descendants of the 
Mille IJrogenitors and early colonists. On this Sflme 
principle of former migration, combined in most cases 
with modification, we call understand, by the aid of the 
Glacial period, the identity of somo few plants, and the 
('\ose all iance of many others, on the most distant moun· 
tains, under tbe mOBt different climates; and likewise 
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seems to mo 1\ strange oool'lu<ion to arrh-o at. They 
admit that 0. multitude of forlll.;l, which till latdv 
they themiK'h-es tbougbL wt're I1llt"Cial ('realious, and 
which arc 8till thus looked at by the majority of natu­
mliJ:lts, ami which consequently h8\'o e\'ery cxterlllli 
churacteristic feature of trne spcciclI,-lhoy ndmit that 
those huve bc<!n produced by ,'ariMiou, but they refuse 
to ext(·nd tho same ,-iew to other and wry slightly 
different forms. Nevertheless thoy do not pretend that 
they call ddiue, or ovon conjecture, which are tile 
crenleo:! ronns of life, and which are th080 produf'Cd by 
secondnry Jo.II'8. They admit mriatiOIl lUI a rrra oou.sa 
ill olle CM(', th(>y arbitrarily r(>ject it in allotll(-r, without 
BSijigning any di..Jtillction in the two C'fUK'i. The day will 
come whcn thi~ will be given as 1\ cnriOU8 illu~ tration of 
tho blindness of JlreeQucei\'ed opinion, 'i'bose anthors 
8(!('m no more startled at a miraculous net of cl'('fltion 
tlulU at 1m ordinary birth. But do thoy really belieye 
that at illl\\unemble periods in tho cnrth's hl.slory cer­
tllin elemental atoms l1ave been commanded suddenly 
to fla..~h into Ih'1ng twues? ])0 they lJclie\'o that at 
each supposed net of creation ono indi\"idual or lUallY 
were produ,.cd? \fere all the infinitely numerous 
kindd of animnls nnd Jllanis created M ~~ or seed, or 
lUI full grown? and ill the case of mamUlnl~ were they 
created !)cariug tbo false mnrb of nourishment from 
tho motiJ('r'a womb? L:ndoubtedlr thcso Mmo ques­
tions cannot be aUliwered by tlloae who, under tllo llre­
&cut state of &cience, bclic,'o in tho creation of II few 
aboriginal forms, or or some ono fOfm of life, It 11119 
Leen flMCrted by !!Cveral IlUtllOl'S that it is as easy to 
belio\'o in the creation of 0. hundred million beings IUl 
of one; but lIfaupertuil pllilO8OJlhiclI1 axiom ., of Joost 
action" lcOOs the mind more willingly to admit the 
smaller number; and certainly we ought not to believe 
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rose or ook·tree. In all organic beings tho union of a 
lnale lind fl'male elemental CCllllCClllS occasionally 10 be 
I\l'C('8S(l'1' for the production of a new being, In all, 88 
flir as is at present known, the germiMI \'csiclo is the 
I:iIl lll e, ~ that every indi\-idUll.l organic being starts 
ffl)lll n ('(Imlnon origin, If we look o\'en to tho two 
main di\'ision8-lHunely, to tilO animal and vegchlbl<: 
killgdoill8--ct'rtaiil low fonns Me !IO far intermediate iii 
l'imrnch'r that naturalists ha\"o disputed to "hieh king­
.Iom they ~hould be refer~l, and, as ProfC!liK)r Asn. Gray 
has n.'lIIl1rk('<i, "the spores lind other reproduclh'o 
hodil'tl of IMuy of tho lower algm may claim to ha\'e 
61'St a cilllTHctcri':;licalJy Animal, and then an unequi\'()o 
.. ally nogetaLle cxionenee," Therefore, on the Jlrineiplo 
of nIltuNiI selection with divergcnC6 of eharneter, it docs 
IlOt lS(,~m iUC'r«lible 11mt-, from SOIllO such low and inter­
llIedinto fOfm, both nnimllis and Illanlilmay have been 
dew' loped ; lind, if \\'e admit this, wo must admit that 
all tho organic beings which ha\'o o\'er lived on this 
Cllrlh may have descended from some ono primordial 
furlll, But thi8inferenoo is chiefly f,"lUunded on nllalogy, 
alld it i~ immaterial whether or not it be aceelJled, Tho 
eas(' i! diITl'n"nt with the nlClIlbel'S of encl. great class. 
a! tho Yertcbrnta, the Arti('lliatn., &0. j for h('re, a..~ hUll 
ju,t I;o·n remarked, ""e Ila\'6 in tho la\\s of llolllology 
and embryology, &l'., distinct e\·jdcnoo tllat all 118\'0 
dclll"t'llded from a single parent. 

Wh('n the Yiew~ ad\-ancro by mo in thia YOlUllle, 
and by :i\fr, Wallace ill tho J.illnMIl Journal, or when 
analogous \'im\"l; on the origin of spedcs arc generally 
ndmiU('d, wo call dimly foresoo that there will be a COIl­
~idel"lll>le revolutioll in natural hi~tory. Systl'lIlatists 
will be able to PUfl!uC their labolU'!l t\.B at present; but 
Ih('y will not be iuC'cantiy haunted by tho shadowy 
doubt \I heUler this or that form be in CS:iCncc a species. 
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sntisfled with the ,-iew tllat endl spel'i(18 Ill" been inae­
pcndf'nlly created. To my mimI it ncror-d,g Ix>tter with 
whnt wo know of tIl(' Ill.w~ impre",;~,<1 on matter by tho 
Creator, thnt the production and cxtinction of the past 
and l)roB('nt inlmLita.nts of tho world should have oc~n 
d\lo to ~olldnry causeR, likt, those d(,t('rmining the 
I!irlll and (iMlh of the inuil'idual. When I ,·jewaU 
kings not !I!j sp('('ial creation .. .., but n.s tllO lineal de­
scc·udnntij of !lOme few beinga whkh lived lnng before tho 
fin:t Ix-d of the f"ilnrian sy .. wm WIUI dep(l;.,i t~l. they.secm 
to mo to become ennobled J lldging f!'(olll tho past, we 
lIlay safely infer that not one living species will trans­
mit its unaltered likeueii8 to n di~lnnt fllturit,·, .lud of 

• 
the 1I1)('Ci~ now living I'Cry few will trnn..qmit progeny 
of nny kind to a far di~tant futurity; f(lf the mauner in 
whil'h all o~uic beings nre gn.mp(~l, shows that tho 
grent(,f number of ijpccies of MPh genus. and ,'nll tho 
sp«'ics of mauy genera, i!al'o left no dl~ndants, but 
1111.\'0 become utterlyextinrt. Wo can so far tako n 
I)rophetic glance into futurity lUI to foretell that it will 
I!I.' tho oommon lind widelY..fIpread ~l'('cit'~, belonging to 
tho larger and domjn,,'l!lt groupll wit 11 in each c11lSR, wh jph 
will ultimately IJrerail and procr('llte !lCW ami dominant 
PI)(!('ies. .\R all the lil'tllg Corms of life are tho lineal 
dl';l('('udnllia ofthoee whi('h lil'~l long ~fore the Silurhlll 
clX'l'h, we may feel certain thut th(' onlinary 8IlcC'et'.<ion 
by generation IHlS ne.er once bt't'll broken, and that 110 

cataely~1U has desolated the 11"11010 world, licnce 11'0 
mny look with some ('onfidenel' to 0. 8('('Ul'C future of 
eqlllllly iuapllrccinblo length. And as nnturnl selection 
work3 !!Oldy by and for the good of ('nell being, all cor­
porrol and mcntal eodowmentil will tend to p~OiJ 
towanls perfection. 

It is intcl'Cl<ting to contemplate fin entangled bank, 
clothed with many plants of many kind!. with birds 

______ ""Wl ... ""="te..iAI~ . t ,r,'rIa .1 ,! .... ""'"'"~ . 
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linging on tho hushes, with vllrious insecl8 flitting about, 
and with worms crIlwling tl\rough tho dllmp earth, and 
to reflect that tbcso elaborntely constructed forma, so 
diflerent from each other, and df'pendcnt. on eaeh other 
in so coUllliex a manner, hl1\'o all been produced by 
laws acting nround us. 'l'hese laws, tnken in tho lllrgcst 
IM;'IlSC. being Growth with n CllroUuctiou; Inheritnnco 
which is alm06t implied by reproduction; Vnrinhility 
from the indire(!t and di~d n.ctilln of the exlenlill COIl' 

ditions of life, nnd from u..e aud disuse; a Hatio of In. 
('!"Case 80 high as to lead to a Struggle for Lifo', and 1\8 a 
eonscquellco to Nuluml Selection, entailing Di\'ergenoo 
of Clw.ruder and tho Extinction of lcss-improvC<.1 fO fms. 
'l'lms, from t110 WilT of nature, from famiue and (leath, 
the most e,;alted obj.'Ct whit·1I we are capablo of con­
('(oi\'ing, namely, the 1)l'()(iuction of the higher animals, 
directly follo11'1!. There iii gmndeur in this \' jew of life, 
with il8 sc\'ernl powers, hoxing been origilUllly breulhed 
by the Creator into u fow forills or into one; nnd tllat, 
whilst this plan('t 1Ul3 gono cyrlil)g 00 3cconling to the 
fixed la ..... of gnn'ilr, from 80 simple a beginning ('ndl('SS 
r(lrm8 m~t I)(,ftutirul ftnd mOilt. ..... onderful 1II11'c been, 
I)ml are bciug, ('\'01\'('<1. 

____ -"-__ ""-~ ~n _~. 









DlI)EX-

CIKRII't;D"". 

CirripoJo."p'!.'r ... ...-... 108. 
_ , .......... boO't,..J. 16<>. _. ,b., ..... ;11"..- f..., 2ll. 
_ , r-il, 330. 
_. 1&rTOo of, 473. 
ClMoi ...... u-, +13. 
Clift, 1I •. , "" tho ." __ ."' .... 'Y"",,, 

31l~. 
Cllmato, .lI"ect.o of. In ducl:in( lDc.-

"'bri"l".lI. 
_ • ..taptati_o(, 10 OIl -im', a7. 
Co!>i\O'O. i., .. trn. of, ~"9. 
Coo'",...1>, 80. 
C-oI1,,·I;-' p'l_lol : gical,~, SOlI. 
CoIou •• inJI • ..-l1>, oIi""" •• IMI. 
_. ia , ! ..... 10 .Itac:b 1>1 ll ..... 

21 ~. 
Colnml .. hvill, putet of d_lie pi­

.-. ". 
C..JJ1Dbr, ... 417. 
C<m~I"" of "".,h, 164. 
COlnl .... ''"'' o.UT and in ... 60rrla of, 

163. 
-, "",k 60 ..... of, 48~. 
('-=I ..... , g' ,w,oI. ~14. 
Coo.; I,......, .Ii~h~ ~Ioangoo h., r .. our-

obI. \(Ilfltilily, 2, .. ~. 
('"nvo .. '_ or.-• ., 141. 
('_.2 .... 
('onl·i,Io,>oIo, _I. d,;!\oJ ttl. MI . 
_ .... r.. indi""U"l' m.~ .. " .. to of 

.. rIl" 3:1.>. 
Cora uob. ~<». 
CorftI.Il"" 01'"" ... 111 in .lm.1k JilO' 

dod; .. ,., II. 
_of,,,,,,·th, IOl , ~19. 

(,.""'1'0 SI. 
CIUI''', ~ _treo .... $~l. 
C,i"un,. ~7!. 
C.-• ....,;p ..... l. 282. 
C..-...~ of d""""'Il, ooniltUlll. lmpon. 

_ ill altm", .......... 2 .... 
_', odrart ...... 01', 101. 
_ ""f.wurolol. IJ> ..... ·U"". 1 07. 
C"" ......... of !> .... 7.-101><1, 4~6. 
C"",I"'". Winl. I». 
CrrJotoomoo, ~61. 
0-,. .. blind. 15-l. 
Cuc .... , In,Ii""t o>f. 237 . 
CWTOIlU. gran. 01; ~,~. 
C ...... IO o{_ roU of, ;;90. 
c... .... "" C».\,1iou of .... lOIICe, ~6. 

c ........ '-II _k.~ 32'1. 
--. hM., .. iooot.iooet, ~~I\. 

D. 
r.a... I'n)f., 011 Wi"! ... ~. ,-i_lI, 

I !>G. 
_, 01\ ~t'o ... of er ... _ ... of 

Ja.-, ~'''J. 
_::;, ......... I .. '" :s .... l.I·D' 

• •• De Cond.n, "" .tru(l:l. for uloteD«, 

". _ ... amboni' ..... I~. 
_ 011 ...-noI ..... ,;.., 41\!. 
_ , .AT"" .• "" m. pi&au, ..;.;kly 

di,pt.-l, 4~7. 
_, _, ...... idel,.. ..... ,"" I.tanto btl,. nrialoIo, ~. 

, _," DlluroliooUoao, 1~1. 
_, _, OIl wi.!:'N~" 164. 
_, _. OIl Alp'''' .pecloo oud_ 

"",,I,. bo<"",iDg ........ 19.1. 
_, _, ... .u.tnbutioon ... pWtla 

...illl Ia.rgt ....u, 391. 
_. _, on ~.goetati"" of Auo\noli.o. 

• •• _, _, "" r ...... ...t.r pbnlf, 417. 
_ . _,'" i ... ~lor plmto, 420. 
llooj:rad.""" of .,...,."",,0, 3\",. 
o...uda.U"". raU or. :W7 . 
_ 01 o~IHt roen. Sl-l, 
_ ... ,ru.itie ..... 31~. 
D .. nlot-t of ......... ' fa ...... UJ. 
1""",,,,1 ......... m. :161. 
J~.nlh~ .. ferliht. or (J' III, 279. 
Dirt ... WI. 01 birolo, 393. 
Dispo.Ml, _ .. 01. 186. 
_ do'in~ gl.:><-t.II,"';'-'I. ~%. 
Di.I";w\" II, ~""I'lol.>ol, J.Il. 
_. _ .. of, a~~. 
l.oM ... 00\.0 .... , u.,J ........ 1.<,"'. 1~1. 
ni." ~:u I of cI ....... '"', 111. 
\J"'i,ioo, phy","Io,;! .. I, oflal .. , .. , 121. 
\JogI. bairl ...... i1b III,ptrf ...... to<.h,12. 
_ oI-te>.l...J f ... m .. y.,.al .. Ud 

_lock-<, *'. 
_, d, ..... lic In.l.lnN of, 2.1S. 
_, Inlo.Tiled ci~iII .. tlon of. 2.'ltI. 
_, '"".Jlly of I.rto<!. "'C, .boor, ~;6, 
_,_ofa £, 290). 
-. pto>p<>JtjoQo"',.1om 1""" 477. 

2A 





l!iDEX. 531 

J'(.I.IJU.T10li'. 

• ·0 ..... 11..,.., int'nDittent., 3 1 ~. 
}'unDlol ruf_. 239. - .n"" ...... 240. 
_ Ib. .......... tot of. 2G2. 
• '0'-. 1o ... 1f Oil nj'" looa&: -.lU""," 

'''. F ...... o'i&«_ o( d"i[' ':&, 21 I. 
......... "'" prod...,,; ...... diapo.-..l 01, 

·414. 
Fri ..... """""" jB Wxe i'OW'. bri.., 

' ... 't..Il00dtoOu..r., .. ..;,· 60 
.'';$:11* 'nt. ~'13. 
}''''I:''' \oland>, 42~. 

• • 

I',ult.u.eo. pual i"'!""On"""lor, 38. 
-_ 10 \JDIW StoIeO, 00. 
__ a, ~arioti<o 0(, _!lm.tl, " I~ 

\J..,\.ed ~ta'-. 160. 
•• ...-1, Ci • I, 2~&. 
l'ur,th.iel<f.rblcold cl ·"IM,IMJ. 
1' ....... 411. 

""pur.n . 
(lla<ioI (>trio<!, S9~. 
a_Iiu "" diotribu\lon, 396. 
OW.i ... A ... ton, l l •. , 011 tho )[aIoy 
.An:bi~, 324 • 

a .... bo .... _F mi,.o(gtn'tb, l&-l. 
Ocrr' "j,gra/Uor,2gl, 
GaWd, Dr • .A ... A., ,.Ioad.,' '10, 4~ . 
-, lIr ...... aoIou .. oIb,nIo, ICoO. 
-," binJooftho aa1o~ 429. 
_, .... dUtribatloll of ,'JE'. or binit, .". 
Oourd., Q' ' 1"'1, 293. 
(; ... n., ""pmly of, 2M. 
G"",it<, &r<U of d.ooo$!. 514. 
(1-. nn.t;'of. llO. 
a"'f. Dr. A-, OIl I .... or U.i\.ed 

Stau., II» • 
-," ...... """ "''''Bi n.riahi1011,83. 
-, ... ....uraliooe.I pIarIu bI tho 

I:lLited Sta<., 121. 
-. oa "';'1 of luw"·li·", nrie-

lito., I~. 
-" OIl AlpiDO pIarIt.o, 3906. 
_, Dr. J. E., .... ItriptollIlW., 183. 
G~bo. 203. 
Groupo, abo"""t. 461. 
0..,.. .. , oolours of, 89. 
_, mI, • doubtl'ul ,poeioo, ~ I. 
Gro .. th, ...... p, .. 10<101. Ib4. 
-, -ml;' 0(, III *m,rti< I"'" 

.uct.o, II. 
-,tua '''-'"0(,161. 

B. 
lIoblt., e/l"t<1 0(, ....... d....,·'i .. ' iooo. II. 
_, oll"ed 0(. nDder .tIt ... l~l. 
_. di .. ,..illed, or lOUD' • .-..a-. 20 l. 
Hair.oo WIll. -,""lat$!. 11;2. 
1I ..... urt, IoIr. E. V., ... tho binlo or 

)Iadein, 422. 
lIartwo .. lI~ .. 'IIootJdwoo lao tho .u.n., , ... 
lin,! Dnto, 389. 
11_ .... Iootoiu or a..n. tf\2. 
n .. th, "'"up III nrtot .... H. 
11_,0., ... pa...ta 0( M ...... n, 112. 
lI.lil pomoUa., 4~~. 
U.I..:iadi."" 389. 
1I .... ...,uo" "ripod. 18\. 
lIorbort. W,' 011 """,,10 f<tr .. "ton.,., ". _, "" ottriIilJ 01 bybridJ. 2j~. 

2 A :l 







531 lNOEX. 

II.' ....... .. 
)I";';f'!", TIlle 01 ok, , .... at "' .... IlIo. 

30.7. 
)h.tI~u... _pIP: "'1 ....... of, 3. 
Mocki~~·thtuob of tht 0010(10(1: 14, 4."'. 
llodihootiOG of '1*;", 100. £a.r .ppli-

ooblo, ~.~. 
) 101., bliod, \~,. 

M ... ~"'l., (nl iii'1 ond .tum'r of, 290. _.11<1 hybrido """'I'",od, ~~,). 
1Ionk.r', (...II, 329. 
lLOGadu.olh .... 41>G. 
lIou, , .... , .. the ""'&';a of fruil""', 

29. 
1I_ .... u., 46. 
1I"'l";0·T,, ...... '" rilo ~t.. 149 
)I'''1hnl ::,4~ 
)1 • .-.1, ............ I"". of. n9. 
Mod, .... ;~. 411. 
l'u .... otnpeJ, 1l!3. 
11111 ..... I>r. 1' .... AI,.,.. A<IIIInoIIoa 

piaa.1>, .. ,~. 
)1uhipiioti .... 'toHiDito, of , : ito, 14 L 
M "",lil_. !'or It, 011 the (ormaliODO 01 

':ual&. J\ I. 
-, ..... 19k form&l i"..., 533. 
_. on UliL>Ctilon. ;i-lJ. 
l lun,l.' Mr. A, "n .. ,·t.iILMctt, I~. 
~"..w,yl .. 'n.I~7. 
M11", h,,,. 4~. 
l'r'_I.I"" 261. 
111"""-. ~ of, 262. 

•• 
N0I1 .. "",,_tOI'J. 486. 
:,: .. b ....... V.., .. pigs, 218. 
:,:.Iaral hioto<y, (utuft 1""1' J. :>19. 
_ ............ 83. 
- .)"OIftII. «~. 
:.:.lII .... , .... 'iooo J r- dioliDcL !'nom 

lbeladld: ... pt" . 121. 
_ io :;t. 7 ... 1000. 221. 
N,utill ... !'ilurioo. 832. 
Ntcw of vlOI'to. 96. 
N«<otloo. 'how f'o.....J, 96 . 
)(.Iuml>u.n lultu'n, 4 18. 
:.: ..... nriolion 'n, 2~2, 257, 266. 
1\<"\01' 1_1.0, 258. 
:,:,.-_. llr., 00 homble-,,"-, 77. 
1\.-. 7_'--'. pNd<>Ctioooo of, not ..... 

re.t. 221. 
_ . ""1" .... -.1 pnd_ of, 366. 
_ . tu.il bint. of, 3611. 

X ... Zoo\and. rbcioJ. _ ill, 403. 
- . ..... ,.. .. 0/; "-'6. 
-, alp 0{, 4'>6. 
-, uo.,bo. oI'pllllf.to J, 420. 
-. ""'" 01. 4J(I. 
N, .. too>, :;ir I., .ttocied for i,.,..ligioa, 

515. 
N ;",d."". '" ... ~ Y.riotloo of. 294. 
_, ""'Ai,, "I""''' TOry .Uril" 20&. 
Nold., Mt., OD fertility of HbodoJ,u' 

dron. ~N. 
Nodmle., l.Ioooplootio, im ""';0 "",k .. 33J. 

O. 
0IIk. nrio .... 01. 5~. 
Onil •• 1"' .... 1~2. 
0..-11 ... I ...... 01. 213. 
(Irpoo ........ t ••• ') 10"'_,133. 
Orp. 01 .~~ ... r... ... iaD, ~()(. -, _,rio;. of ~ 211. 
- 01 lotd. ; .. ,...-, 214. 
-,~#I!. 
_. "',It .......... of ...... II .. '.<U. 4~ . 
()rtI;,borhYIH:h"" II :1, 44~. 
O>lrich ""I eof"bl, of HiSllt, I r, 1. 
-. hohi l of "1in~ «<II" WSether, 238. 
-. A""rkln, I ... o.pocioo of, 3. 9. 
011«, hobi,. 01, "" ... ocquirtd, 197. 
0u •• 1 ..... ter. ~"3. 
Ow ... . I 'nof~ .. b1nk 0I0t 8:riDg, 1~1. 
- .... YOVUlin "'f'"Iitk&l, 167. 
_. OIl nn.bIt 1"'I\h 01 ."... lAo 

......... ... utMf:. IGIl. _
-:cO" t.I:at •• iIII·hld'- of f>obto • • 

110-
- ... ,'''''' :hiooJ.,;rri ......... 211. 
-.OII0!0drio;ViK .212. 
_, "" f.-il ..... 01 ... Pbl>o. 3-I~. 
__ .... ftIotlou 0( ", .. i"n" ..... 

.,..h'cIot ..... 3.\06. 
- .... r-;.. \Ii" J :;_ z... .. "". " •. 
_ . OIl .ute, ul '" of tYP"". 36~. 
_ .... olllnll1M oflM durog, 44';. 
-, ........... "'to ... wp.tU, #6. 
_, .", lhe .n-tUn>orphotl. of "",balo-

podo ...... picIoro, 414 . 

,. 
l' ..... ~ 0..-.. r.u .... 01. 318. 
1"aI., 0& &0 "'l"" fViE! I to ci'" pain, 

~~1. 



Th'OI:X. 535 

UL.LJ. •• 

P,JIM ... tho rOl1,I'11"( tho wild oIAeb 
.... d_ho ',hr'l., 2,$. 

1'.,1 ..... ilb bo<ok.o, ~11. 
1'.~1, .. III. d .. ttoyeJ b18leo, 7"­
hr.it .... 139. 
l' .. rtriJ~, din OIl f<fl, 3~. 
I'.no S_t11 d, ,,"'!,,,l, .... rir.bI., 167, 
_, <k~ of utilil1 of, 219. 
I·,ro. mojo" 20~. 

" 
.~. ."., ... ,.~, ... , .. 

P""" ill Unitod ~w., 90. 
1'...-, ",,1\0 of. ~>:I~. 
l·d .. fIt""iu .... 11., .......... , 163. 
-, .un:1i1r <I, 273. 
I'tl~io"" w_. 161. 
]'010,,", 1\i.3. 
]·.';"I.I[Irial. 39~,. 
I'ot ...... \u." 0(, ;lo'l!. 
1'Moiooa,., r.rtii;'1ofh!bricI .. Zi5. 
1"11_1,,--, w'ld. ~34. 
Pbil,ppi ... tcrti.o'1 'f" in Sol11. 

"". 1'1<101, l'ror ..... p-ou.po or'l : '" • ..d­
d ... 11'1~...n",. :In. 3~9. 

-.01> .. It of o'll""lo ohongo, 339. 
_.01> _U.""", ~ or ge­

u ..... 3-4~. 
_,'" tbango III 1.ot<ollertiuy f ........ 

322. 
_, OIl <t- .11 ....... of r-tlo u...,.,. 

-.cu"'" 1""""liooo., 3<12. 
_ ... ~y tn.ilioMlliDb. 328. 
-, OIl .... bryvl<>fkoJ '... b.,M1. 
1'Ioroo, )lr" OIl .orit(,. 01 oroI .... 96. 
I'~ .jlb r-,herod ftln &Dd okUt 

bet_ ~ 11. 
-. b-.loJ,ooer;bed,oad ~of, 21. 
_. b ..... or, bow ptOd~. ~I),~. 
_ . I .... bIoo. _ Mi"l abI. 10 rot 

.... 1 .... or;'l, 92. 
_, ...... 'h"~ 10 bloe (lOloar. 1&0. 
_, I ... "nel of lum~lO>g, 235. 
-, 1 .... "~ of, ~ 17. 
I~.:a. black. ""I oJr..;l<d by t-Int-.... t. 12. 
_, modil'-d 1>1 ...... tof uorcioe, 218. 
""iii, ruJ."'''.\AJ"f, ~83. 
I'Ial,u, poi"''''' .... 11(1' &ll''''lin, ....-tal .. 

«>Ioor'Od "",mol .. 12. 
_, ...... !.ioa .ppI;.d to. 33. 
-,C...auallml"O' IIlof,37. 
_!MIl i"'I"".-..1 III t-bonn. CO<lJt_

j tn., :rJ. 

aE(XIlW. 

PI ... u oIooI.....,-.d by It._to, ,0 . 
_. I" mid.I 01,"""", hoY< lOot"'ll:le 

..ilb 0I.h0r pLutu, III. 
_,t>fdarof,91. 
-.1Iooh1, .... _..t.or.., 1~9. 
_, (.-..b, .. ",,", di.llibuli<lft or, 417. 
-, Iv", In _It, ... 1J.1, di.tribUled, 

431. 
1'lu",.(:", I .... or <haDII in .... ~f 

Lin! .. 9~ • 
PlumP III 1M I,;nlted!lbt<tt, 90. 
1''';nt ... dO(, ",,~n of, 36. 
_, habiu of. 23.', 
1'....... I>Ot &ll'ft'\iDa: 0U1ai.a. colon,...! 

...1-.10. 12. 
_. limi ..... 1I'«t 0(, ... nlm.I._1 

pbau, 518, 
1'011", ol6r.u-, n~. 
1'001_, ('nl .... OUipocl. ...... ion ..... lSI. 
1,,,,,,,,,,,''1<''',4111. 
1'l'Nt .. ich. )Ir ...... E..o,:lio11ODl1 Y....:h 

0/ 'I , fontllliiool, 3M. 
l ... i ... ..-. ~I. 
_ •• Wllily of. 269, 
l'rimula, u>WI* ~f, ~ I. 
1',_1.".., 16(1. 
I'rot.eo., 1~7. 
l"ychol"8J', futurt Pili' ' IZ <I, 5~~. 

~ 

Q~ It,;pod, 183. 
Qot.i""" gralI.o or, ~M. 

L 
Rabbit, ~"pooIlloa 01 r-r;, 23.."i. 
llaca, "'_ .. I,,·, chot-acton of, 16. 
R..- b ..... "nib. 34. 
-, u.cliah.'"6. 
R'_l .. planto .... 'j;' kd 21, 39~ • 
Ito_y, l'rof ...... 1 1<"- 01 the 

BritioJl fQ"""U ..... :30'. 
_,'" r.ulto. SolI. 
Roti. or I .... 11'., 66. 
Halo, .Ul~J.nli"~...,h ~, 19, 
_, "",],moli .. tlon or. 1:'9. 
_ , bHi>d I ..... ~ •• 15~. 
HaIU ..... h, 2~1. 
1'."0 ood 1""11(1, 22S. 
Recapilul.Il ..... "w.ol, 492. 
Roeiprocill 01 Q '" • 2>10. 
&a.nI,~, J",por(eet, 1w.! . 

n,,,. ; ) n .. 

• 



63G L~DF.X. 

~~~ 

Rooo~ .. lliel d.m.yID, mit!., 1 So 
Rtt-:Ioctloo,"t.. of, 66. 
n-mb ..... "' ......... '0_ ,oIaaad. 

bybrido, m. 
l:'yonlon,low O(iD~. 14. 
- po ..... .c, b-a<"t.od, 101. 
- In pOll""'" 10 -bluo ooIo<>r, 180. 
Ilhododtod,,,,,, ,t,ri1ity of, 274. 
1lH:Jwd, I'rof'., 011 AopI...,.. HII. 
ll;clu.m..". Sir J., ... otru<t1U'll of 

"'Iul""lo, J9~. 
-," ,&b.o of tho _tboru bomi-

ophoro. ~OO. 
r.obiblo. ,;raI'tI of, 284. 
Ilodoata, b1iOod, 1M. 
}!O"' .. l'ro(~ Ibpol S. A [ica,315. 
nLkli ...... wy ~ .f82, 
'1<..II_u ""I t .. ~ lOr +ri","'Ioo., ..... 

•• 

Se!t<titloo, _UO ..... rirowDr' a= • faT""'_ 
.bIo II>, HI? 

- ~b~ Ie I ...... 84. 
St ......... 1loGI of, 9~. 
SU-.J........,. .. nriabl., 174. 
- .J....:lioo, tll. 
SI-!'_ J im ..... IMlr oe\tction, 32. 
-, \000 IUb-broedo uuint..,liI ..... Uy 

pnHiuOfd,87. 
-, mou"lain, ....-;.1;" of, 79. 
Sbell., eoJou .. of, 1tJ(). 
-, littonl ... Idom .... boddrd, 310. 
-, r ........ w, d i

" :aI. of, .f16. 
- '" )lodo; .... 4~'2. 
-, w..t, diolrlLootiGQ ai, 428. 
sn..., l.f .... ;1i11 0( U L • !lT9. 
!<;lIi_. , ...... oa bliDd rat, 1M. 
Simllo, (1 ...... mlmme l " ~17, 46~. 
Mo ...... ·kiDIC Io!ttillld, 239 • 
Smith, Cot. llomil_. "" ,tripod b'" • 

18~ . 
-, ~I •••• ""~ .. "T~mak.i", ""ta, ,.,. 
-,'" Dtuttr onto, 261. 
-, Mr., 01 Jorn.n llill, (WI Ill. oJ. 

gtWLioD or .-1on)CQ. 300. 
SDop-d......,. 179. 
Somerville. Lon!. OIl .. loct'''' of oh..ep, 

S2. 
$0,,,,, .. ~ 1>1. 28 •. 
Spaalel. 1i;~1 Curls·. brt.d. 36. 
SpecUJ"Li'''' "''''PI''. 134. 
1'1+' • poI,-: Iohi<,.s. 
-. doml ... nl. 1i6. 
-. --. nriabIo. 55. 
-1_1wro CoL".~. 57. 
-. p-eapo I>I,"ndd I,. appo..-;ag. 

:121.331. 
- bo.::to.lh Silurlouo __ I~ 333. 
- faLl Inl,. .~PftriDc. lI38. 
- dw:~", .. mulu.~"uol'lb"''''b-

""I I" world, ~9. 
Spo .. "". , ...... , ..., 11.,,_ in ';%0 or 

"'lIlt, 36. 
S~h",. POYUiIIe, 239, 
Spidm. dtnlopn>oc>! or, 474. 
Sr"is-doJ U' ,,! will: f .... 290. "port. 1m pIaou, 9. 
S~I. C. C., OIl ...... "" 11M. 
- .... ny./Iorou, 163. 
Sqal ....... ~"- Ie otnlcta"" 19~. 
""'dohl",. '-th, ct.npo ID, H. 
Stac-bottleo, IipW.L 93. 



• 

DWE.."{. 537 

IT':RJLlTT. 

St .... i~11 r ...... ,., "J COIICI.iti_ Gr 
1i'-,9. 

- orh,brldt, 267. 
- _, low. of, 271. 
- -, ...... O)f, 28~. 
- from ""r ........ ble wr><IitlODt, 287. 
- 01 ... ".1" ",,""u .. , 2110. 
~I. n.l ..... pr<idudlou of, ~21. 
1'1. [[iw .... A"~ ..... , cIaooilioatlOD. 4:.0. 
~,. J"h", )lr., .... haWt.o of cot., 96. 
~';n,.' .... ""'j . ......, _ ... 
StoeI< ... t.",~'iDaJ, of d .. tslic ODimalt., 

". >"no.t., 'hH::l_ of, In Dri\.O.i.n, 307. 
~"jl*"'''''"-IKl. 
1', ......... , d'l' 01 1l111;'1 of, 219. 
1'''''1:1:10 fur •• "_. 63. :;.,,. : "', ,~."""·,al. ;138. 
1',... I <II-In'" Lm __ ...... 3fi8. 
".&110.>_, _ ....... "'I~.w.ti"l ..... 

othor, 79. 
f: ... itI., _to 01, 2S7. 
:; .. i, ... bLo.~I ••• 210. 
:<y.lecI>, "'IUra!, H~. 

,. 
Tai l of li",lI'o, 21$. 
- 01 oq"'lk ... Imal .. ~15. 
-, ""I._I.".,.. ~87. 
T ..... d.r..;..,1. I~~. 
T~ ... ""'holUr ....... II. •• _ 16-&. 
T .... h aad MI ...... 'Ioud, 1112. 
- ..... bryoak., u- of. In birds, 

• ~J,. 
-, r<t<!i ...... wy. ill .... a.,-..u. ealf, 

~~:l, :,ll. 
T~ U .... ,.., )Ic" 011 ",,110 of t-., 248, 

~54. 
T •• nmlodt 011 di<tribulloo lidiD, d .... 

£cali"", 4~1. 
Thoulo~" It"'flt, 2U. 
')'1.ruoh. -"'111&11< .f*: .... of, 2<13. 
-, ,n'" kiosr, ,,' tho Gabl"i"'o 433. 
-, )""'''If of. opott.oJ, 411. 
_, " ... 1 of. t';~. 
Thu ..... M ..... <>. J fod, ~M. 
Tbwnitto., M ...... IOO<Umou..tiaD, I~, 
Ti«ft ""I ~Dor.", dor ot, 2::16. 
_ , ~to tof, 4"~, 411. 
TimboMlnft, :191. 
T~. !of*! ol; a..l. 

V~IlUT'O:<" 

Ti_, by 1 ... 1f lIOt""";ac -U6m.ti<m. 
110. 

Titmou ... m. 
TOOIII .... l·bd., 4U. 
Toboc<o. ( . : I • t YOMI .. of, 294. 
T",,, ... Mr., 0"' lilt diolribuli"" of hal., 

4~6. 

Tn" .. id..,. 10 nrl'lifO "'''. 190. 
T.- "" '.I·Lid. belo"i 1<> peculiu 

orders, 423. 
- with "1 •• ,ued lIP'" lOS. 
TnJ'"I;",,, ..... 1_. 1~, 91/. 
- ; ........ IIU ....... 99. 
TrI~ia. .'U~. 
TriM.;""" 332. 
-, outI<t ..... <liectioa or, 8-I~. 
T"'II:lodytoo. ~~. 
Ta_l_ bImd. IS.. 
Tumbler pi,. e, hobitool; b .li.Iar)'. 

235. _,,..........r, 418. 
Turkry __ k, lull «hal. "" _. 9:'. 
Tilit;.y . ..... '" _In ... l>000.I, 217. 
-. ,.oun~, Wild. n'l. 
Turnip.nd .. I.obtgo-• .....t"ll0Wi ..... iaUOO. 

of, 117. 
Tn", .. oi11 or, 22.;. 
Typoo, wo: hii .r, to ..... I ...... S6B. 

V. 
l'JJ_ enl. b1 _. II. 
-. n>d;_I&rf, (U. 
1:1u, 1"""11: 1M ..... f, .. "11. 
UIDbelIi,.,..., ou1 ... -.I 1_ ftoroto of, 

16:1 • 
r";11oflr,,", ~~6. 
l'ot. oK""" .". a .. t... """-iC'Iil ion, II. 
-, oII"o<u"'. III .. lIo1" oI'DAla .. , 1;; I. 
l,'Wily. how fio.r liriptH'tlDl I" the ..... • 

fin"';"" oI'_h 1 .... 1, ~19. 

V. 
\"Ilfllri .. _ OIl rr.u, ..... t..- n.h, 415. 
\"ariabmly O("'OIIjCt.-1 ... ..t hybrid., 29;;. 
\' ariali,,,, " .. I .. lIoDMoti,,.ll ... , 1. 
- c-u ... 1 by ftJ"",tuol;<' or-tern 

br;,,~ aJI' ....... by -.li_ 01' lif .. 8. 
- ...... DAI"ro. ,.~. 
-, "WI"'; 148 •• ~ ... _ .. . "aria ..... oppoor ... " • .., ... Ii .... "Sf"> 

14,9< •. 
-....:t ....... illl dISli_ ..... ·,·. 1.6. 

• 





• 








	1861_Origin_F381_001.jpg
	1861_Origin_F381_002.jpg
	1861_Origin_F381_003.jpg
	1861_Origin_F381_004.jpg
	1861_Origin_F381_005.jpg
	1861_Origin_F381_006.jpg
	1861_Origin_F381_007.jpg
	1861_Origin_F381_008.jpg
	1861_Origin_F381_009.jpg
	1861_Origin_F381_010.jpg
	1861_Origin_F381_011.jpg
	1861_Origin_F381_012.jpg
	1861_Origin_F381_013.jpg
	1861_Origin_F381_014.jpg
	1861_Origin_F381_015.jpg
	1861_Origin_F381_016.jpg
	1861_Origin_F381_017.jpg
	1861_Origin_F381_018.jpg
	1861_Origin_F381_019.jpg
	1861_Origin_F381_020.jpg
	1861_Origin_F381_021.jpg
	1861_Origin_F381_022.jpg
	1861_Origin_F381_023.jpg
	1861_Origin_F381_024.jpg
	1861_Origin_F381_025.jpg
	1861_Origin_F381_026.jpg
	1861_Origin_F381_027.jpg
	1861_Origin_F381_028.jpg
	1861_Origin_F381_029.jpg
	1861_Origin_F381_030.jpg
	1861_Origin_F381_031.jpg
	1861_Origin_F381_032.jpg
	1861_Origin_F381_033.jpg
	1861_Origin_F381_034.jpg
	1861_Origin_F381_035.jpg
	1861_Origin_F381_036.jpg
	1861_Origin_F381_037.jpg
	1861_Origin_F381_038.jpg
	1861_Origin_F381_039.jpg
	1861_Origin_F381_040.jpg
	1861_Origin_F381_041.jpg
	1861_Origin_F381_042.jpg
	1861_Origin_F381_043.jpg
	1861_Origin_F381_044.jpg
	1861_Origin_F381_045.jpg
	1861_Origin_F381_046.jpg
	1861_Origin_F381_047.jpg
	1861_Origin_F381_048.jpg
	1861_Origin_F381_049.jpg
	1861_Origin_F381_050.jpg
	1861_Origin_F381_051.jpg
	1861_Origin_F381_052.jpg
	1861_Origin_F381_053.jpg
	1861_Origin_F381_054.jpg
	1861_Origin_F381_055.jpg
	1861_Origin_F381_056.jpg
	1861_Origin_F381_057.jpg
	1861_Origin_F381_058.jpg
	1861_Origin_F381_059.jpg
	1861_Origin_F381_060.jpg
	1861_Origin_F381_061.jpg
	1861_Origin_F381_062.jpg
	1861_Origin_F381_063.jpg
	1861_Origin_F381_064.jpg
	1861_Origin_F381_065.jpg
	1861_Origin_F381_066.jpg
	1861_Origin_F381_067.jpg
	1861_Origin_F381_068.jpg
	1861_Origin_F381_069.jpg
	1861_Origin_F381_070.jpg
	1861_Origin_F381_071.jpg
	1861_Origin_F381_072.jpg
	1861_Origin_F381_073.jpg
	1861_Origin_F381_074.jpg
	1861_Origin_F381_075.jpg
	1861_Origin_F381_076.jpg
	1861_Origin_F381_077.jpg
	1861_Origin_F381_078.jpg
	1861_Origin_F381_079.jpg
	1861_Origin_F381_080.jpg
	1861_Origin_F381_081.jpg
	1861_Origin_F381_082.jpg
	1861_Origin_F381_083.jpg
	1861_Origin_F381_084.jpg
	1861_Origin_F381_085.jpg
	1861_Origin_F381_086.jpg
	1861_Origin_F381_087.jpg
	1861_Origin_F381_088.jpg
	1861_Origin_F381_089.jpg
	1861_Origin_F381_090.jpg
	1861_Origin_F381_091.jpg
	1861_Origin_F381_092.jpg
	1861_Origin_F381_093.jpg
	1861_Origin_F381_094.jpg
	1861_Origin_F381_095.jpg
	1861_Origin_F381_096.jpg
	1861_Origin_F381_097.jpg
	1861_Origin_F381_098.jpg
	1861_Origin_F381_099.jpg
	1861_Origin_F381_100.jpg
	1861_Origin_F381_101.jpg
	1861_Origin_F381_102.jpg
	1861_Origin_F381_103.jpg
	1861_Origin_F381_104.jpg
	1861_Origin_F381_105.jpg
	1861_Origin_F381_106.jpg
	1861_Origin_F381_107.jpg
	1861_Origin_F381_108.jpg
	1861_Origin_F381_109.jpg
	1861_Origin_F381_110.jpg
	1861_Origin_F381_111.jpg
	1861_Origin_F381_112.jpg
	1861_Origin_F381_113.jpg
	1861_Origin_F381_114.jpg
	1861_Origin_F381_115.jpg
	1861_Origin_F381_116.jpg
	1861_Origin_F381_117.jpg
	1861_Origin_F381_118.jpg
	1861_Origin_F381_119.jpg
	1861_Origin_F381_120.jpg
	1861_Origin_F381_121.jpg
	1861_Origin_F381_122.jpg
	1861_Origin_F381_123.jpg
	1861_Origin_F381_124.jpg
	1861_Origin_F381_125.jpg
	1861_Origin_F381_126.jpg
	1861_Origin_F381_127.jpg
	1861_Origin_F381_128.jpg
	1861_Origin_F381_129.jpg
	1861_Origin_F381_130.jpg
	1861_Origin_F381_131.jpg
	1861_Origin_F381_132.jpg
	1861_Origin_F381_133.jpg
	1861_Origin_F381_134.jpg
	1861_Origin_F381_135.jpg
	1861_Origin_F381_136.jpg
	1861_Origin_F381_137.jpg
	1861_Origin_F381_138.jpg
	1861_Origin_F381_139.jpg
	1861_Origin_F381_140.jpg
	1861_Origin_F381_141.jpg
	1861_Origin_F381_142.jpg
	1861_Origin_F381_143.jpg
	1861_Origin_F381_144.jpg
	1861_Origin_F381_145.jpg
	1861_Origin_F381_146.jpg
	1861_Origin_F381_147.jpg
	1861_Origin_F381_148.jpg
	1861_Origin_F381_149.jpg
	1861_Origin_F381_150.jpg
	1861_Origin_F381_151.jpg
	1861_Origin_F381_152.jpg
	1861_Origin_F381_153.jpg
	1861_Origin_F381_154.jpg
	1861_Origin_F381_155.jpg
	1861_Origin_F381_156.jpg
	1861_Origin_F381_157.jpg
	1861_Origin_F381_158.jpg
	1861_Origin_F381_159.jpg
	1861_Origin_F381_160.jpg
	1861_Origin_F381_161.jpg
	1861_Origin_F381_162.jpg
	1861_Origin_F381_163.jpg
	1861_Origin_F381_164.jpg
	1861_Origin_F381_165.jpg
	1861_Origin_F381_166.jpg
	1861_Origin_F381_167.jpg
	1861_Origin_F381_168.jpg
	1861_Origin_F381_169.jpg
	1861_Origin_F381_170.jpg
	1861_Origin_F381_171.jpg
	1861_Origin_F381_172.jpg
	1861_Origin_F381_173.jpg
	1861_Origin_F381_174.jpg
	1861_Origin_F381_175.jpg
	1861_Origin_F381_176.jpg
	1861_Origin_F381_177.jpg
	1861_Origin_F381_178.jpg
	1861_Origin_F381_179.jpg
	1861_Origin_F381_180.jpg
	1861_Origin_F381_181.jpg
	1861_Origin_F381_182.jpg
	1861_Origin_F381_183.jpg
	1861_Origin_F381_184.jpg
	1861_Origin_F381_185.jpg
	1861_Origin_F381_186.jpg
	1861_Origin_F381_187.jpg
	1861_Origin_F381_188.jpg
	1861_Origin_F381_189.jpg
	1861_Origin_F381_190.jpg
	1861_Origin_F381_191.jpg
	1861_Origin_F381_192.jpg
	1861_Origin_F381_193.jpg
	1861_Origin_F381_194.jpg
	1861_Origin_F381_195.jpg
	1861_Origin_F381_196.jpg
	1861_Origin_F381_197.jpg
	1861_Origin_F381_198.jpg
	1861_Origin_F381_199.jpg
	1861_Origin_F381_200.jpg
	1861_Origin_F381_201.jpg
	1861_Origin_F381_202.jpg
	1861_Origin_F381_203.jpg
	1861_Origin_F381_204.jpg
	1861_Origin_F381_205.jpg
	1861_Origin_F381_206.jpg
	1861_Origin_F381_207.jpg
	1861_Origin_F381_208.jpg
	1861_Origin_F381_209.jpg
	1861_Origin_F381_210.jpg
	1861_Origin_F381_211.jpg
	1861_Origin_F381_212.jpg
	1861_Origin_F381_213.jpg
	1861_Origin_F381_214.jpg
	1861_Origin_F381_215.jpg
	1861_Origin_F381_216.jpg
	1861_Origin_F381_217.jpg
	1861_Origin_F381_218.jpg
	1861_Origin_F381_219.jpg
	1861_Origin_F381_220.jpg
	1861_Origin_F381_221.jpg
	1861_Origin_F381_222.jpg
	1861_Origin_F381_223.jpg
	1861_Origin_F381_224.jpg
	1861_Origin_F381_225.jpg
	1861_Origin_F381_226.jpg
	1861_Origin_F381_227.jpg
	1861_Origin_F381_228.jpg
	1861_Origin_F381_229.jpg
	1861_Origin_F381_230.jpg
	1861_Origin_F381_231.jpg
	1861_Origin_F381_232.jpg
	1861_Origin_F381_233.jpg
	1861_Origin_F381_234.jpg
	1861_Origin_F381_235.jpg
	1861_Origin_F381_236.jpg
	1861_Origin_F381_237.jpg
	1861_Origin_F381_238.jpg
	1861_Origin_F381_239.jpg
	1861_Origin_F381_240.jpg
	1861_Origin_F381_241.jpg
	1861_Origin_F381_242.jpg
	1861_Origin_F381_243.jpg
	1861_Origin_F381_244.jpg
	1861_Origin_F381_245.jpg
	1861_Origin_F381_246.jpg
	1861_Origin_F381_247.jpg
	1861_Origin_F381_248.jpg
	1861_Origin_F381_249.jpg
	1861_Origin_F381_250.jpg
	1861_Origin_F381_251.jpg
	1861_Origin_F381_252.jpg
	1861_Origin_F381_253.jpg
	1861_Origin_F381_254.jpg
	1861_Origin_F381_255.jpg
	1861_Origin_F381_256.jpg
	1861_Origin_F381_257.jpg
	1861_Origin_F381_258.jpg
	1861_Origin_F381_259.jpg
	1861_Origin_F381_260.jpg
	1861_Origin_F381_261.jpg
	1861_Origin_F381_262.jpg
	1861_Origin_F381_263.jpg
	1861_Origin_F381_264.jpg
	1861_Origin_F381_265.jpg
	1861_Origin_F381_266.jpg
	1861_Origin_F381_267.jpg
	1861_Origin_F381_268.jpg
	1861_Origin_F381_269.jpg
	1861_Origin_F381_270.jpg
	1861_Origin_F381_271.jpg
	1861_Origin_F381_272.jpg
	1861_Origin_F381_273.jpg
	1861_Origin_F381_274.jpg
	1861_Origin_F381_275.jpg
	1861_Origin_F381_276.jpg
	1861_Origin_F381_277.jpg
	1861_Origin_F381_278.jpg
	1861_Origin_F381_279.jpg
	1861_Origin_F381_280.jpg
	1861_Origin_F381_281.jpg
	1861_Origin_F381_282.jpg
	1861_Origin_F381_283.jpg
	1861_Origin_F381_284.jpg
	1861_Origin_F381_285.jpg
	1861_Origin_F381_286.jpg
	1861_Origin_F381_287.jpg
	1861_Origin_F381_288.jpg
	1861_Origin_F381_289.jpg
	1861_Origin_F381_290.jpg
	1861_Origin_F381_291.jpg
	1861_Origin_F381_292.jpg
	1861_Origin_F381_293.jpg
	1861_Origin_F381_294.jpg
	1861_Origin_F381_295.jpg
	1861_Origin_F381_296.jpg
	1861_Origin_F381_297.jpg
	1861_Origin_F381_298.jpg
	1861_Origin_F381_299.jpg
	1861_Origin_F381_300.jpg
	1861_Origin_F381_301.jpg
	1861_Origin_F381_302.jpg
	1861_Origin_F381_303.jpg
	1861_Origin_F381_304.jpg
	1861_Origin_F381_305.jpg
	1861_Origin_F381_306.jpg
	1861_Origin_F381_307.jpg
	1861_Origin_F381_308.jpg
	1861_Origin_F381_309.jpg
	1861_Origin_F381_310.jpg
	1861_Origin_F381_311.jpg
	1861_Origin_F381_312.jpg
	1861_Origin_F381_313.jpg
	1861_Origin_F381_314.jpg
	1861_Origin_F381_315.jpg
	1861_Origin_F381_316.jpg
	1861_Origin_F381_317.jpg
	1861_Origin_F381_318.jpg
	1861_Origin_F381_319.jpg
	1861_Origin_F381_320.jpg
	1861_Origin_F381_321.jpg
	1861_Origin_F381_322.jpg
	1861_Origin_F381_323.jpg
	1861_Origin_F381_324.jpg
	1861_Origin_F381_325.jpg
	1861_Origin_F381_326.jpg
	1861_Origin_F381_327.jpg
	1861_Origin_F381_328.jpg
	1861_Origin_F381_329.jpg
	1861_Origin_F381_330.jpg
	1861_Origin_F381_331.jpg
	1861_Origin_F381_332.jpg
	1861_Origin_F381_333.jpg
	1861_Origin_F381_334.jpg
	1861_Origin_F381_335.jpg
	1861_Origin_F381_336.jpg
	1861_Origin_F381_337.jpg
	1861_Origin_F381_338.jpg
	1861_Origin_F381_339.jpg
	1861_Origin_F381_340.jpg
	1861_Origin_F381_341.jpg
	1861_Origin_F381_342.jpg
	1861_Origin_F381_343.jpg
	1861_Origin_F381_344.jpg
	1861_Origin_F381_345.jpg
	1861_Origin_F381_346.jpg
	1861_Origin_F381_347.jpg
	1861_Origin_F381_348.jpg
	1861_Origin_F381_349.jpg
	1861_Origin_F381_350.jpg
	1861_Origin_F381_351.jpg
	1861_Origin_F381_352.jpg
	1861_Origin_F381_353.jpg
	1861_Origin_F381_354.jpg
	1861_Origin_F381_355.jpg
	1861_Origin_F381_356.jpg
	1861_Origin_F381_357.jpg
	1861_Origin_F381_358.jpg
	1861_Origin_F381_359.jpg
	1861_Origin_F381_360.jpg
	1861_Origin_F381_361.jpg
	1861_Origin_F381_362.jpg
	1861_Origin_F381_363.jpg
	1861_Origin_F381_364.jpg
	1861_Origin_F381_365.jpg
	1861_Origin_F381_366.jpg
	1861_Origin_F381_367.jpg
	1861_Origin_F381_368.jpg
	1861_Origin_F381_369.jpg
	1861_Origin_F381_370.jpg
	1861_Origin_F381_371.jpg
	1861_Origin_F381_372.jpg
	1861_Origin_F381_373.jpg
	1861_Origin_F381_374.jpg
	1861_Origin_F381_375.jpg
	1861_Origin_F381_376.jpg
	1861_Origin_F381_377.jpg
	1861_Origin_F381_378.jpg
	1861_Origin_F381_379.jpg
	1861_Origin_F381_380.jpg
	1861_Origin_F381_381.jpg
	1861_Origin_F381_382.jpg
	1861_Origin_F381_383.jpg
	1861_Origin_F381_384.jpg
	1861_Origin_F381_385.jpg
	1861_Origin_F381_386.jpg
	1861_Origin_F381_387.jpg
	1861_Origin_F381_388.jpg
	1861_Origin_F381_389.jpg
	1861_Origin_F381_390.jpg
	1861_Origin_F381_391.jpg
	1861_Origin_F381_392.jpg
	1861_Origin_F381_393.jpg
	1861_Origin_F381_394.jpg
	1861_Origin_F381_395.jpg
	1861_Origin_F381_396.jpg
	1861_Origin_F381_397.jpg
	1861_Origin_F381_398.jpg
	1861_Origin_F381_399.jpg
	1861_Origin_F381_400.jpg
	1861_Origin_F381_401.jpg
	1861_Origin_F381_402.jpg
	1861_Origin_F381_403.jpg
	1861_Origin_F381_404.jpg
	1861_Origin_F381_405.jpg
	1861_Origin_F381_406.jpg
	1861_Origin_F381_407.jpg
	1861_Origin_F381_408.jpg
	1861_Origin_F381_409.jpg
	1861_Origin_F381_410.jpg
	1861_Origin_F381_411.jpg
	1861_Origin_F381_412.jpg
	1861_Origin_F381_413.jpg
	1861_Origin_F381_414.jpg
	1861_Origin_F381_415.jpg
	1861_Origin_F381_416.jpg
	1861_Origin_F381_417.jpg
	1861_Origin_F381_418.jpg
	1861_Origin_F381_419.jpg
	1861_Origin_F381_420.jpg
	1861_Origin_F381_421.jpg
	1861_Origin_F381_422.jpg
	1861_Origin_F381_423.jpg
	1861_Origin_F381_424.jpg
	1861_Origin_F381_425.jpg
	1861_Origin_F381_426.jpg
	1861_Origin_F381_427.jpg
	1861_Origin_F381_428.jpg
	1861_Origin_F381_429.jpg
	1861_Origin_F381_430.jpg
	1861_Origin_F381_431.jpg
	1861_Origin_F381_432.jpg
	1861_Origin_F381_433.jpg
	1861_Origin_F381_434.jpg
	1861_Origin_F381_435.jpg
	1861_Origin_F381_436.jpg
	1861_Origin_F381_437.jpg
	1861_Origin_F381_438.jpg
	1861_Origin_F381_439.jpg
	1861_Origin_F381_440.jpg
	1861_Origin_F381_441.jpg
	1861_Origin_F381_442.jpg
	1861_Origin_F381_443.jpg
	1861_Origin_F381_444.jpg
	1861_Origin_F381_445.jpg
	1861_Origin_F381_446.jpg
	1861_Origin_F381_447.jpg
	1861_Origin_F381_448.jpg
	1861_Origin_F381_449.jpg
	1861_Origin_F381_450.jpg
	1861_Origin_F381_451.jpg
	1861_Origin_F381_452.jpg
	1861_Origin_F381_453.jpg
	1861_Origin_F381_454.jpg
	1861_Origin_F381_455.jpg
	1861_Origin_F381_456.jpg
	1861_Origin_F381_457.jpg
	1861_Origin_F381_458.jpg
	1861_Origin_F381_459.jpg
	1861_Origin_F381_460.jpg
	1861_Origin_F381_461.jpg
	1861_Origin_F381_462.jpg
	1861_Origin_F381_463.jpg
	1861_Origin_F381_464.jpg
	1861_Origin_F381_465.jpg
	1861_Origin_F381_466.jpg
	1861_Origin_F381_467.jpg
	1861_Origin_F381_468.jpg
	1861_Origin_F381_469.jpg
	1861_Origin_F381_470.jpg
	1861_Origin_F381_471.jpg
	1861_Origin_F381_472.jpg
	1861_Origin_F381_473.jpg
	1861_Origin_F381_474.jpg
	1861_Origin_F381_475.jpg
	1861_Origin_F381_476.jpg
	1861_Origin_F381_477.jpg
	1861_Origin_F381_478.jpg
	1861_Origin_F381_479.jpg
	1861_Origin_F381_480.jpg
	1861_Origin_F381_481.jpg
	1861_Origin_F381_482.jpg
	1861_Origin_F381_483.jpg
	1861_Origin_F381_484.jpg
	1861_Origin_F381_485.jpg
	1861_Origin_F381_486.jpg
	1861_Origin_F381_487.jpg
	1861_Origin_F381_488.jpg
	1861_Origin_F381_489.jpg
	1861_Origin_F381_490.jpg
	1861_Origin_F381_491.jpg
	1861_Origin_F381_492.jpg
	1861_Origin_F381_493.jpg
	1861_Origin_F381_494.jpg
	1861_Origin_F381_495.jpg
	1861_Origin_F381_496.jpg
	1861_Origin_F381_497.jpg
	1861_Origin_F381_498.jpg
	1861_Origin_F381_499.jpg
	1861_Origin_F381_500.jpg
	1861_Origin_F381_501.jpg
	1861_Origin_F381_502.jpg
	1861_Origin_F381_503.jpg
	1861_Origin_F381_504.jpg
	1861_Origin_F381_505.jpg
	1861_Origin_F381_506.jpg
	1861_Origin_F381_507.jpg
	1861_Origin_F381_508.jpg
	1861_Origin_F381_509.jpg
	1861_Origin_F381_510.jpg
	1861_Origin_F381_511.jpg
	1861_Origin_F381_512.jpg
	1861_Origin_F381_513.jpg
	1861_Origin_F381_514.jpg
	1861_Origin_F381_515.jpg
	1861_Origin_F381_516.jpg
	1861_Origin_F381_517.jpg
	1861_Origin_F381_518.jpg
	1861_Origin_F381_519.jpg
	1861_Origin_F381_520.jpg
	1861_Origin_F381_521.jpg
	1861_Origin_F381_522.jpg
	1861_Origin_F381_523.jpg
	1861_Origin_F381_524.jpg
	1861_Origin_F381_525.jpg
	1861_Origin_F381_526.jpg
	1861_Origin_F381_527.jpg
	1861_Origin_F381_528.jpg
	1861_Origin_F381_529.jpg
	1861_Origin_F381_530.jpg
	1861_Origin_F381_531.jpg
	1861_Origin_F381_532.jpg
	1861_Origin_F381_533.jpg
	1861_Origin_F381_534.jpg
	1861_Origin_F381_535.jpg
	1861_Origin_F381_536.jpg
	1861_Origin_F381_537.jpg
	1861_Origin_F381_538.jpg
	1861_Origin_F381_539.jpg
	1861_Origin_F381_540.jpg
	1861_Origin_F381_541.jpg
	1861_Origin_F381_542.jpg
	1861_Origin_F381_543.jpg
	1861_Origin_F381_544.jpg
	1861_Origin_F381_545.jpg
	1861_Origin_F381_546.jpg
	1861_Origin_F381_547.jpg
	1861_Origin_F381_548.jpg
	1861_Origin_F381_549.jpg
	1861_Origin_F381_550.jpg
	1861_Origin_F381_551.jpg
	1861_Origin_F381_552.jpg
	1861_Origin_F381_553.jpg
	1861_Origin_F381_554.jpg
	1861_Origin_F381_555.jpg
	1861_Origin_F381_556.jpg
	1861_Origin_F381_557.jpg
	1861_Origin_F381_558.jpg
	1861_Origin_F381_559.jpg
	1861_Origin_F381_560.jpg
	1861_Origin_F381_561.jpg
	1861_Origin_F381_562.jpg
	1861_Origin_F381_563.jpg
	1861_Origin_F381_564.jpg
	1861_Origin_F381_565.jpg
	1861_Origin_F381_566.jpg
	1861_Origin_F381_567.jpg
	1861_Origin_F381_568.jpg
	1861_Origin_F381_569.jpg
	1861_Origin_F381_570.jpg
	1861_Origin_F381_571.jpg
	1861_Origin_F381_572.jpg

