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Chapter i, folios 105 and 105A exempliy a discontinuity in the ext resuling
from cuting up the manuscript sheet. Presumably the missing middle third
was used up in puting together the manuscriptfor Variation under Domesti-
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GENERAL INTRODUCTION

On The Origin of Spectes was lteally only an sbsract of the
manuseript Darwin had originally intended to complete
publih as the formal presentaion of his views on Svolution,
‘ompared with the Origin, iginal long manuscript work on
Notural Sclection, which s prosenied hore, has more abundan
examples in illustration ot Dhrwi gt s an cxensive
Chation of sources. It had reached a length of over one quarter
2 million words and was well over half completed when Darwin's
writing was dramatically interrupted by the celebrated letter from
the other cnd of the world outlining Alfred Russel Wallace's
astonishingly parallel but independently conceived theory of
natural selection. Darwin felt obliged to change his plans for
iniial publicatio brief preliminary announcement
s presened Jointly with Wallace's paper at the Lin
of London, he rapidly wrote out in.cight months the new abstract
of s views which appeared as the Origin of Species in 1859. But,
e sl plamed to publish a mare cxinsive account of i views
on evoltion, and b did not sbandon b long manuscript, nor
write on the unused backs of the sheets for drafting mh:r new
publicatins as he so often did with other manuscrips: As we
shall sce, the first (w0 chapters of the manuscript became the two
Yolumes of his Variation of Animals and Planis under Domestication
(1868). The following eight and a half chapters are published here
underthe i, Natural Selecion which Darwin gae o hs work
0, Asa Gray published in the preliminary
asmmemcas of 855
udging rom my o cxpicpes n trckag, aod chosking the
references for he prosent work 1 believe any aiempt on Darw
el tisber of reforentes it oder 1 nclude
sources in footnotes for the Origin could have added a number of
months 10 the time he needed to prepare his Origin manuscript
forthe copyist and then for the prss, Bcause of the pressure (0
publish a5 quickly o
evolutionary views
made at the July 1, 1858 meeting of the Limnean sacmy the
Orign u/S/;ccm\ was, 1 believe, unique among Darwis ished

ry announcement had been

L &L, 121 NY. 1, 99: .. Darwin MSS. 17,
FLE TNV 50
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GENERAL INTRODUCTION

books and formal scientific py appearing without a single
footnot. Therefore the Ovign tatalses us wih questions 3 10
what were the immediate sources of Darwin's facts and ideas,
urwin was ahead of his critics in mentioning the desirability
of publishing the references for these sources. Already on the
second page of the first edition of the Origin he stated: This
Abstract, which T now publish, must necessarily be imperfect,
I cant here give references and authoriies or my sever siate-
in fecl more sensible than 1 do of the necessity
SE i pabiing in dee sl th o, Wil rfirenccs o
‘which my conclusions have been grounded; and
vork to do this: The fist prt o this moral obigation to publih

his sources Darwin satisfied in 1868 when he published his two
mmm on Variation under Domesticaton For his own m scletion
of his other sources we must cxamine the present work on Natural
Saicctin, ons oty i use that can
be made of this € 5 earlier specu-
lation about the derivation of Darwin's ccological concept of th

“The manuscript proves to support Dai ent about it
Teke g WS, 3 e Blasts ok -ummll Lo bisable.
partly because of his handwriting and pary because his drastic
revisions often obscure the continuity of the text. Transcription
of a considerable portion of the manuscript seemed the best way
o start studying its content, and 1 have completed the transcription
and editing of the manuscript in order to make the work generally
ascessble and with the particular hope that it will promote
informed analysis of other aspects of Darwin's work.

the manuscript would seem
10 be to supply the reader with the background information most
useful for understanding the work. Certain historical material

ms important here, and I have tried (o present a reasonabls
full account of the immediate history of the manuscrptas well a3
o the cdorial procedur fallowed. Some mporant details relte
specifically o individual chapters, and these will be presented
separatly beforeth parts ofthe ext immediately conccmed
orial aim has been to take time not only
lcngll.\y 1 e o e e e Bt lery
arwin's source citations. His abbreviated references
"R St Nkl i, nd Ecolt, G e ol 32057 3
i i uepubies Voo, Scence 130 (539

o e Lo Vit Ve of Duvis Se o Soas
g Tt nwmwm..,,, imer Pl Soc. o 104 (1940 13931
* PR L

2
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GENERAL INTRODUCTION

natural o an unfinished draft, are ofien somewhat cryptic. Where
necessary I have added to Darwin's notes just enough clues to
key them clearly to the Lumuhlnc ibliography where fullr mlcs,
cditions, and date have bee

important details have been it s o p\wslblz o e
chues Darwin Ietin s papers and his notebooks sing ites and
dates for the books he had rea

“The cifation of almast 750 books and articles makes the biblio-
gy of the long manuseript an extensive guide (0 he sources
Darwin selcted out of his very, comprshensive reading as mast
veluabe fo his ovm prposes T s valiabl as wel for o m
dantof i evelalon of vilogieal thought whcthe 1 slonat
o siotag 1 s vt e b oW 4CIcCBve ceading 1ok for
the preceding century of natural science Darwin has pointed
out a pathway offering a representative view of a scientific litera-
ture formidably vast for exhaustive examination by any single

holar.

DARWIN'S PAPERS AND LIBRARY AS
WORKING MATERIALS

The Natural Sclection mansseript not anly has 3 prominert place
in a considerable sequence of in papers touching on evolution,
Dot it 1 relpted (5 many more of (he molcboOKS, papers Il
and annotated books, fourmals, an p.lmphlus ‘which, fogether
wit ories of ¢ field experience particularly in
SOt A Y camEming aoscvians sl cxperiments
consiuted Darvin' workig merits for bis wriing. The Darvi
family, Down House authorities, the m (Natural
History), and the University officials s o
everything feasible to make these available to scholars. Nature'
published something of the contents of these papers, but scholars
must proceed to the invaluable Handlist of Darwin Papers at the
University Library Cambridge (Cambridge, 1960) for an indispen-
ch gives a preliminary account and listing of the
more than 150 major part or groups o fems in tat part of the
collection then already at Cambridge. The manuscript material
here published from this part o th collection wil b dentified

Handlist was published, important new portions of Darwin's
papers have been located and made available in the University.
" Darwin Manuscipsand Leters, it to Cambide and Down House!, Nanure

150 15425
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GENERAL INTRODUCTION

Library Cambridge by Sir Robin Darwin.' These latter items will
be designated by the reference numbers for the scctions of
collection in which they occur which were assigned in the hand-
written Catalogue of the MSS, papers, letters, and printed books
of Charles Darwin now at Gorringes, Downe, Kent, July, 1932,
made by Mrs Catherin Ritchie Martincau.
Tn addition 10 these notebooks, note sheets and slips, scientific
Jfourmals, and manscript drfs included n these papes, we must
e the extensive marginalia and note slips in Darwin's scientific
e of books, ournals, reprins and pamphlcts. Thoss books
ant annotations are now in the University Library
Cambridge togeher with Darwins repint collcion, on logn rom
the Botany School by courtesy of the Professor of Botany.

y ibrary constituted an interrelaied set of
working materials for Darwin, and when studied together they
help reveal the development of his thought as Sydcy Smith has
clegantly shown.’ Many of these papers, valuable as background
for ndesanding he presen work o n ion have now
e publised.Four of th pocketno books e with cvolon-

ary eace sl ks ooms July 1837 to July 1839 have been
publised by Sir Gsin de Ber. The two carly drafts o Darvirs
ment writen in 1842 and 1844 were published
Togetherin 1900 by Francis
For generalbackgroun, he Ll and Letersof Charles Darvinis
of prime imporance, partiesaly the chapcr, entled The
Unfinished Book', s devoted to the Natural Selection
manuserpt. The besdes the ore Zefon also poblined by
Francis Darwin, and the complete Auiobiography published by
" Sk de B M ) Rovids 0B M Sk, D Nowonks
{ibo 51 -
¥ s et gl Divin Ly L of ks i
e My, 561 sk s Uy
Y Coilgc of e Livrary of Chorc Darwie oy
Cambisn 500, Yo e s 319674,

i of Th s s fom e Darwis Notchooks and i
Ao Bk bt e 1555 i 1043 Ao v Lodon,
16 (19601 391 101
BTl 2 (1960) 51352 1961) 185200 (1967) 12016 s o
TrmrpinafDinviss P Ntk o i Pl

Tt plibed s TheFowotons o bt O o vecios. T Essys Writenin
1573 and 1441y Craris Darsin. . Francs Darsin,(Cambridge, 1909)
Wi

(Cambrid, 1958
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GENERAL INTRODUCTION

ors Barlow, e should ot the valusbe chronoloica deile
in the Pocket Diary, kept by Darwin from 1838 (0 1881, of which
e Becr has publiohed an ol copy made by an arapmucasie More
recently the long sought original diary has been found, so 1 have
been able to rely upon that.

‘MY BIG BOOK': THE NATURAL
SELECTION MANUSCRIPT
The more immediate background of what Darwin came to call
"my big book" starts before the middle of the 1850s. In 1853
Darwin's first major scicntific honour came to him in the Royal
ocicty's award of the Royal Medal in recognition of his books on
the Geology of the Voyage of the Beagle and his comprehensive
{axonomy of he bamacle. The later work, which confimed
his position as a professionally qualficd biologist,” w
enough o completon 5o hat e could mention o Hooker m
expetation 1o bo i work on i Speics bookl i a yeu o o
The next year he was ready to pack up his bamacic specimens,
rangs for hsboting sopich oF s pulcion: and. with th
a“h hus clea, b recoried n his Pocket Diaty, for Seplruber
1554 Began sorting notcs for Species theory.' In March of
1505 s o ot s s college friend, William
Darwin Fox, that T am hard at work at my notes collecting and
in order in some two or three years to write
€ facts and arguments, which 1 can collect,
Jfor and versus the immutabiliy of specics.”

DARWIN'S WORKING NOTES AND PAPERS
‘These notes on his thoughts and on his extensive reading in the
search for relevant facts formed an important part of Darwin's
working materials along with his current observations and dexpe

* So desgraed i Cambidgs, Urivesi, Order of the Procedings at the Darv
mmm n=14 o Combridec o S 54 155 s S of Doy
e Comb, (i 15 Fons D ety s Do ok
Y)nk,:u w i Ouln af Charles Darwin' Lfe based on

2B et 1 Bl 31599 131 s orginal dary s with he
CULCD.MSS.jem D5
et v

LR 0 R ne, s College (Cambrie Ly, Darin Fox et
()

ok i Uit



GENERAL INTRODUCTION

ments and his memories of his fundamentally important ficld
experience in South America.
Charles Darwin and his son Francis have both described his
procedure in regard 1o his working papers;' and examination of
¢ extant manuscripts allows us to understand in some significant
detail how his system actually worked. Initially and at least
until 1839, Darwin jotted his notes and thoughts on his readings
in small bound potebooks, such as thosc on evolution published
by Sir Gavin de Beer. Liter, he c apinion o .
de Candolle: ‘The essential s to_be able to compare, classify, and
ange the materials up until the definitive writing, without
being obliged 0 tarapat  notcbook o (0 copy. und recopy
phatone has writen.” In bis dulobiography, Darwin expluined
1 Kecp,from (hity 1o forty iarge porcolios, in cabincts with
b e o WhIch | can o s detachdrelaente
morandurn (p. 137). Thus for example his assembled notes
and correspondence containing useful facts on the struggle for
existence are still ogether in volume 46(i) of the Darwin Papers
at Cambridge. Notes for other chapters of his evolution book are
similarly grouped together. Finally he resolved even fo select.
separate, and Sort out the many pages of his carly evolution
notebooks which had material he might use in his specics book.
Tnside the front cover of Notebook B. the first of them, he wrotc:
"All useful pages cut out. Dec. 71856 The other three notcbooks
Bave numerous pages cut out and have Darwin cnris such
a5t nside e roncoverof the scond:* Al good Refrences
selected Dec 13 1851 elected efernce otes, pp. 2554
from fhc second notcbook were atached (0 he verso oF olo 14
chapter Vit of the Natural Selection manuscript along with
other note slips including one stating: 'Tn Portfolio "Instinct"

some acts from c
American Birds...' (See Appendix for chapter ViL.) Similarly,
page five selecied and cut out of the third nutcbnnk s dlss

1 Ch . Mongrels & Hybrde R s
S Darwin's scintific papers can provide clear entification of
et s it i i b abbevinod 00
drasically 10 be self-explan:
Besidessoting s oresand slested Itters int classiied
L& L 1001512V, 0, 1270 bigraph 137
& gt G sy 25 CET SN, s0s
B T T .
e ek . M Gt 3 (1967, 157,

s

Eork i i cvadiscn i aen il Bur Baews friing




GENERAL INTRODUCTION

portfolios, Darwin also compiled useful surveys and an index of

bis eading in the form of noicbooks litag,in ronghly dated

ftes of th paoks of tific and non-

memmc i e g nciude a long series

abstrgts of books, :mmnh[e!s nd articles from sciontific
Joumals

WRITING

Would the facts noted from thousands of pages of reading
yesly supportthe fhory of cvoluion by natrs sletion Darw
ciched out n 1842 and doveloped i the 94 ssay? This
q\ICE\mn ot 1 Ly 1y e ke b e Mo
I March 26, 1534: How awefuly fat T shall feel, it when 1 get
hy notes \oguhcr on specie: &c . . the wholeting oxplodes
like an emply puff-ball’ a 1855: 1 should have less
scruple in troublng You if | b any confidence what o
would turn out. Sometimes I think it will be good: at other times
1 really feel as much ashamed of myself as the author of the
Vzmgr: ought xo bcoﬂnm elf.”
ill ananymous Vestiges of Creation had
indees i w i el among the reading
public, but it had not persuaded cxpericnced scientists that they
(Unced to re-gxamine their adverse verdict against the muta-
ability of species.’ From the point of view of desiring favourable
consderstion of the sircly sieniic valuc of an cvalutionary
theory, Darwincould wel ek bas don th subjct
M o Rl Mt N D ot e ik gt
spectlarion ther Is no good and original abservaton’ but he
was not interested in abstract theorizing for its own sake. In his
maire period, works such s bis randiather's Zoonomia could
only leavehim ' much dsappoinicl, e proporion of speclsion
being s large o he fcts rven
n 1855 Darwin's tactical problem was clear. Previous discussion
ofevoluion s presented n the orks of Lamarck and n he stll
anonymous Vesiiges of Creation had only Ted 10 its being rejected
o fgnored by | e ast mjorty of scin siiss. To- win fch ua:

prejudice of his views, Darwin had to succeed
e ihers had ued.

Dol S oms 19,120,128, Dirwin M3, Vols. 715, e 16

) DTSN Sl W o,
R Wi Rabert Chamers and

19591 Chs_ 5.6, pp. 125, 1485,
390NV, 1395,

sy

108, NV, Autobiog., p.49.

B i Uil Tt eorndinediviil ek v Airnts friine




GENERAL INTRODUCTION

Friends such as Charles Lyell and Lyell's brother-in-law Charles
1 F. Bunbury, the squirc of Mildenhall, certainly deserve credit
for encouraging Darwin at this period. In a letter dated April 16,
1856, Bunbury wrote (o Darwin: 'l am exceedingly interested by
et meshoctyoue rearhes s speclations ou o &
u & disbuion, & am delighid (at you ae going on
wmkm,, at the subjec. T rust that you will ot on any
aive up the idea of publshing o b o s Y et
one clse may be able to unravel the whole mystery,
oo command e univoral assent of natralsts, sl he research
of ane who has studied the whole question so long, & with such
cx!cnuvc e aoniodas & i 2 phasopbicl & il camnot ol
ofvery gret advantage o sience. The whole subject—
1o 2 thing comnecied wiih the geography of plants &
animals, inchuding all th questions of distibution & varation, i
4o iy esting & Sl bt oy ik v
have yet to learn upon it! The difficulties which appear to atiend
upon éach & every ane of he theories—of speciic cenres, of
Malipl creation, & of ransmutaton—are 50 many, that Wit 1
mos clearto me i the necessiy of cabton & candour,of viding
fuct &

Tam quite ready to admit that your notion may be the right one.”
Eary in May Darwin was conesponding it Lyel and with

Hooker about the former's urgent dation that Darw
publish a preliminary sketch S his views on evelution? and in
s Pocket Diay Darwin tecordeg,for May 14, 1856; Began by

Lylux advic wriing Specis Sketeh’ But he
Dhrwin cxpressed. to. Hooker about publishing a. pre ]\mmury
e e i s without giving supporting Sy
grew stronger. Meanwhile s began to dwell or

onceming the gcographical A of ian and e
On Jly &, 1856, he wrote o Lyell, | have jus beca  guoting
o o iy o et il I

i MSS. ¢ 40, The end uf tis Iecr with thesigrture is misin, but
‘.mw., oy e bk e ikl e plscof s o i
ury a:

21314 A
Tondon, Proc. 6 (1859}, Vi<, and by
e T o 2930

71,1, 426.30,

i
SR, el Soc. London, Proc

- ambridae University P




GENERAL INTRODUCTION

[See Natural Selection. chapter xi, folio originally numbered 39
(now 4
Hooker, with whom I have formerly discussed the notion of

much inclined to adopt the idea—With modification of specific
forms it explains some wondrous odd o dhsotion

But I shall never stop if I get on this subject, on which I have
been at work, sometimes i {riumph, sometimes i despair, for
the last month.

By mid-uly he i so far nlarged s proposed sl of writing
a5 o mention (apparently as already written) forty pages just
on the influence of the glacial period on distribution. And this
was the scale and scope of the first draft of chapter xi of the
present manuscript.

soon explained to Lyell, T have found it quite mmos.ubic

to publish any prelminary esay or sketch but [ am
ork as completely as my present matcrials allow without wmhng

1o ptec e, Aol et sceclrabion ] owe 13708

“Thus Darwin was under way on actually wiing his species
book. The first chapter on stock breeding and on variation ur
domestication he loh iy an mperfee state? but he was suffcienly
satisfied with the second chapter to record its completion on
October 13, 1856 in bis Posket Diay. In November he wote (0

yell, 'l am working very steadily at my big book’,
fnished each Sucoesting chapler o major setion be cantimnca
10 record s progress in his Pocket Diary by noting the dates,
which appear at the start of the chapters in this edition.

Darwin ot nly wte irst drat o his chapters, but he lso

pplemented.

On spccial points he consued many authories such as Hooker
and Hley by letr,and cven had i copis made of scctions
such as those on varatons i large and small gen
gcographical distibution o snd them 10 Hooker o hus general
Gpinion- Such detail of the history of the manuserpt wil be
coyered inthe appropriste chapter infcoductons.

the spring of 188 Darwin had completed his tenth chapter
and b recently fived for Chaple v & major supplemen on
divergence, when, on Junc I8, his writing was interrupted by the
arrival of Wallace's mm mm s sketh of evolutionary proceses

CUL CD MSS 146, Lyel enerno. 53,
i ro 49 Bkt 13 550
LTI, 85 of 71, 84N, | 48,1 430,442

L& LBV, 1443

Sanbeiim inknesiiy Tt renodiced:with.secmiston b e




GENERAL INTRODUCTION

following the strong urging by Lyell and Hooker, to present along
yith Wallce' et brif selecions of i oun witings whichhad
inprvious yers by Hooker nd s Gray i el known
e Rareawing iniarval with both scrlt fover and.diph-
theta preading rom he vilge of Downe 1o I 6w house,
as well as children, culminating in the death of
His youngest child three days beors his paper was presencd at
the Linnean Society mecting, Darwin started to write a formal
aice on hs views for the Liznean Society. This aricle by Mareh
1859 had grown into a complete book, well characterized by his
proposed e "An Abstact of an Esay on the Origin of Species
and Varieties through Natural Selection. In regard to this title,
e wiole Lyel | am sory bout Murry [publisher ofthe Oriin]
objecting (0 the term Abstract, as 1 look at it as the only possible
apolog for ot giving refecences and facts i full, but 1 will defer
o him and y
Wien Wallg's lte interupld Darwin's writing progra on
June 18, 1858, the long manuscript had covered about two thirds
of s opis e el it Orgiof acies, 1 we coinate
the leagh of the surviving cight and 3 half chapiers of Natursl
Selection at 225,000 w roject (o the fourteen chapters
ot Ovign, s woud maas ength of oot 375000
words if the work had been completed. This would have made
¥ bobk pechpe lghty Yonger ot by M S
bt certunly ahorte than Lyells Frinciies of Geology, and the
scale docs mt scem inordinate considering the sandards of the
days of double-decker and tripl vels. Of the
chapters of e Origin, nine g beon preceded by extensive

works but also suggests some of
ment in the later work. In comparing
‘with Darwin's remark to Hooker that
writing the Origin as an Abstract of his long manuscript 'has
clarificd my brains very much, by making me weigh the resive
importance of the. several clements'” Yet in view of the great
amount of writng on Natura Selection actally completed and

re than 1,800 pages which Darwin published just in the
decade after 1858, the assertion that without the pressure arising
from Wallace's 1858 letter Darwin would never have finished his
Species Book scems unpersuasive.

In 1859 Darwin presented the first edition of the Origin as a
preliminary announcement, simply an abstract of his work, stating
TLELILISNY. 1,508 L& L I3ENY. L 494
0
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GENERAL INTRODUCTION

TABLE. Comparing Natural Selection and Origin of Species

Cropir s, Chaper 1550
. Varationundes Domesiestion
feom)
L On possibiy of ll rgunsns party v
oo iy
anee
1 Varision in s 1 Varition under Nture
v :wgbhlwnmcmr - Sigaie o existence
VI Natral See IV Natrsl Scloeion
Vil Lawsof Veration ¥ Lawof Vanstion
vil plfeerls Fions 1 Dl o Ty
frs reten i
X e i
Seetion on Geograpicsl xt a Dsiution
Disibution

that No one can feel more sensible that T do of the necessity of
Hereter publising in detail al the fcts, with references, on
which my conclsions have been grounded: aud 1 hoe in 2 future
(0 do his." and My work is now nearly fmshcll Bat. it
il mk: ‘me two o lhreé more years (o complete
ave scen, even the Natral Selecton manuscrpt had
been for Dirwin  condsnsed form of the preseataion h prefered
for his mateial, and he recorded in his Pocket Diary tha in
January 1860, he Began looking over MS for work on Variation."
A5 he wrote o Asa Gray, his was (0 be 't first pat fnrmmg
a separate volume, with index etc. of the three volum
Wil make my bigger work' By June he recorded the completio
fthe sccond chupter of the work evenwaly publshed i 1868
The Varaton of Anmals e Plnts under Domestaton und
he continued to record his writing progress in his Pocket Diary
U 1867 whi i March h recevc e st proof. P et
of completing the Natural Selection manuscript he expanded the
tment, o that the two volumes on Variation
represent the Tt two cnnpms of Natural Selection. He also
shcrers of Natural Selection in Variation.
m the suriving Natural Selection
manuscript and othe folos with part of the ext cut awy

2aps can often be related (o topics which were treated in ot
works® and it seems evident that hcsm\ply incorporated passages
(O O] LA L 270 SISV, k1

E.g. Natural Selection,ch.9, {os. 36 v
u

bt ioknsiiy Hiusss rearcdiaed:with.oesmiiton et



GENERAL INTRODUCTION

from the older manuscript nto the new one by transferring what
te had alrady writen b sav himiel recopyng "A further such
twansfer and incor n of materials on variation from the first
e ot of Wetaret Soecuan would cashy scaoun fo i
fact that of those initial chapters only one folio (here published

in the appendix) has been preserved with the remainder of the
‘manuseript.” It also could account for the fact that
of the pages selected and cut out of the transmutation notebooks
m 0 be lost permannly. Unfortnately sid from the pre-
liminary draft o actically non of the manusript
of Vavioton under Dume:nm on st 0 e Survived, AppArcIly
e vt oF thg e o chapies of Natuoa Salsion wese i

used up and Llwcanlul L
7, when he finished writing his Variation under Domesti-
gatin, et consdered i a the it part of i big Secies

Baok, which ws to b complcied with two more works, and h

o publish the matrial covered by the aral

Sclzumn s gl which bo DR 80 cagefully saved und o
ich he then retumed to write addenda. In the ntroducion
afer deseribing the scope of he w0 volumes (0 be published in
1868, he announced that the” prodlen of e Conversioof varictiey

into species.. .will form the main subject of my second work'”
Here, ‘after ummg f the Variation of organiams in @ siae of
nature, of the Strugge for Existence and the principle of Natural

Seleetion, 1 s\u_ll discuss the difficulti

lhc apparent impossibility in some cases of a very s
radunting by small ep nloa ighly perfct orga he marvel-
fots facts of Instnct: the whole question of Hybridity; and,
sy, the absenee, o the present e and in our geological
formations, of innumerable links connecting all allied species
s prospectus o the second work: fts the present manusrit,
except that the latter does not include a of missing
fossillnks Tstead it includes a Secton on the effcts of he icg
the only completed part of Darwin's fuller discussion of
geographical disribution
is section is the only portion of the manuscript which

NS ch.9, ol
. A gl Crng

Raber C. Oy, Chrles Darwin's Mamsscrptof
).

dindom e 1867, 0n .67 o
Variaton

-

Eembiiog Bl




GENERAL INTRODUCTION

seems to fit best with Darwin's prospectus for the concluding part
of his full-scale Species Book: 'In a third work I shall try the
principle of natural selection by seeing how far it will give a fair
explanation of. . several large and independent lass of futs
ch s the gological sucesson of organc beings, ther disi
bution in p.uL present times, and their mutal affinities and
homologi

This program, which Darwin outlined in the introduction to
Vartsion nder Domescaton, he never compced.His et of
3y 6, 1868, 10 Alphonse de Candolle cxplaine: You ask me when
Y shal publish on the "Variaton of Species n a Stat of Nature.”
1 have had the MS. for another volume almost ready during
several years, but I was so much fatigucd by my last book that
Getermined (o amuse myself by publishing a s
"Descent of Man”.. Now this essay has branched out into some
colliealsubseteand | suppose will sk me mor than 8 year
omplete T sall then Begig on “Species” but
makes me a very s =
For the Descent of Man (15 cd. 1871), Darwin again cvideatly
quarried in his Natural Selection manuscript. On folio 13 of the
manuscript for chapter x on instinet he serawled in the margin:
"Used Man Book”, and the textual gaps created when he sheared
oftporions of folios 1 and 12 o it haptr an b e (rom
the comesponding pasages inthe Descnt As D Alce Guimond
discovered when she was my rescarch assistant, Darwin published
more raterial fom th ranerptin 1965 nan artle on pecifc
diftences in Pimula, e incomersied in s bock on e
Different Forms of Flowers in Planis ofth same Speis (1577 an
other material in his book on The S oo and S
Feriisaion n the Vegelabie Kingdom (1816,
arwin's own use of the materils in the Natural Selection
mamuscrip, s istoy als includes oans of setons ( sienis
s, and some authorized postumous publication. In November,
TR oy Tkt Lonslt Do i o o
lecute” On Spccv:s and Races, and their Origin’, which he gave
Royal Insiitution on February 10, 1860, and Darwin soon
o o he mamieer . oF et 7 on DA O i

 Variation. ,
TR oo v, oo
¥ For eximple,campie his discussion on he primose nd s cowslip on oo

i i, Soc 7 (Botany) 10 (1568) 43754 and
fovers. (Landon, 1477 s .ol 37
X i pp. 3759,
etk Naes s e o oy G B, oo, 3 (1860 195+
206,

5
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GENERAL INTRODUCTION

TABLE. Stages of Darwin's Organized Writing
‘on the Origin of Species

Datesof Writng
Version_ ShotTide __(omPocke Diary) __ Evimated engih
542 Skeh S e 88 TS 000 words

W IBAeEsy Fiihed S2000vords
R oot et v el

W OrgnofSpies by 1SS5Mach 1850 155000 wards

e 50000 m e
concomiincto
e e
Tune G 18711 Nuun\samm
Vaistion under March, 1360 1500w
Domesicuion  Januay, 1867

discussion of pigeons, presumably from chapter 11’ The manacript

aterials on instinct which Darwin loaned G. J. Romanes,
published portions of them, will be discusscd in the e
introduction o chapter x. After Darwin's death, his son Francis
loaned some of the manuscript to Wallace, and allowed him to
publish cxcerpts, particularly sbout variation among wild species,
in his book on Darwinism.®

In reviewing the history of Darwin's organized writing on
evolution we can see that the Natural Sclection manuscript forms
part of a sequence of versions which can be summarized in the

table sbove.
£ L& 1,251, 281:NY, 46,75 ML . 8485
L8 Lo 169 o 46,6750 The qosios e o Nt
Sclection ch V. fols 33 1.

st




EDITORIAL CONSIDERATIONS

Since Dan nstakingly wrote and revised his manuscript
With publigation in Vew, he frst aim of tis citio
the book Darwin had in min
so,long that T beleve readabiliy should take
prcedence over he inclusion of minor dealsof he manuseript
Such as insigaifcant cancelations, For such detail, the original
anuscript is available in the Anderson Room of the Universi
vaiuble n the ibrary
Examination of (e
wscript passages and comparison
with the printed text will reveal some of the problems and illustrate
the editorial procedure followed.
of Variation of Animals and Plants under
Domestication offers a model of format, including the setting of
subordinate material i reduced type in the text. Today, however,
Tong footnotes even covering more than a full page of text (e.2
Variation, 11, pp. 375-6), which did not discourage thousands of
Victorian book buyers, now do seem extreme; and in the present
k, where long notes could be smoothly incorporated into the
imaifxt, s has been done (e, chapter T, ol. 64 )
Occasional gaps occur in the manuscript Whert
apparntly usepassuges in prepaing his published books. Tn et
cases the continuity has been supplied by quotations on the same
subject mate from bis other ‘works." For example on folio 105
of chapter vt 1 the accompanying fcsimil,the content
of the surviving wn "and botiom porion of t cut-up mamuser
sheetcomespondsclossly (o e texton page 163 o the st :dmon
of the Origin, which thus suppiies ' double shoulder
{he ristng sebgec ofthe Incornplte salepis rgemcat o the
top of 105A. The information in the cancelled passage on the
compton donkey Daruin repesed in Variation nder Domesticton
(1, 63) where he added a source reference o Martin's
erhaps Darwin cut off he missing miadle hid of tis ol i in
T
maki of Variaion, while reserving the
o on Hmiom ot he o0 o e shoct (o 108 A3 o
VEg ch ix, fol 36 v, where the surviving MS. noe corresponds o note 12,
Variaton .. 105

R

kU B e




EDITORIAL CONSIDERATIONS

use much farther on in chapter X111, note 36 (Variation, 11, 43).
‘This probably explains Darwin's pencil scrawl: "All used" on 105 A.
Tn chapter 1X, the present folio 21 (which was renumbered, since
it was folio 6 of the earlier draft) has been cut up, and part is
gone. (See the accompanying facsimiles.) The missing portion of
the qutation from Herberts Amaryiidaceae can b retoed fom
the eat quotd in Variaton under Domesticaton 1 well a5
Herbert origina! 1€, ARaln in chapler i the note surviving
on the lower part of a sheared-off folio now numbered 36 v corre-
s 10 note 12, p. 105 of the second volume of Variation and
the text for the missing upper part of the folio can be restored
blished text.

Besides the gaps left by these selective excisions, Darwin left
occasional blank spaces to be filled in when he might later find
the appropriate names, numbers, or citations, and these have been
filled in from the sources Darwin used, where this is feasible.

DARWIN'S PROCEDURE IN WRITING
AND REVISING
Before the . resched i present form, Darwin had worked it
aver in vays which lcave many iraces
Customarly weoke i ink o o folios of paper mcumnn[’
hout & by 13, inches. Tn rcvmng he cancelled by m
horizontal Lines irongh words o line al linds hrough
longer passages so that the carlicr wurdm,, is u\\MUy readable.
(See the facsimile of folio 9 of chapter v.) Some revising he did
immedistely by catcellng an incomplee sentence und suring
the middle of folio 94, chapter 1X, shown in the

facsimil. Similarly in chapte I, i the long fote following
folio 32, Darwin made three false starts: ¢ is almost superfluous,
but [have observed nsances
quite off [?] Although I have scen quite enough to convince me
that this clim 1 quite finciful, ye> Nevertheless some facts
could be given o> in favor
lations merely she
cquivalent wording at a complete reproduction of the m:
Vould read: 0o doult i &l probabily> no doub.ch. 1V,
fol. 7), cdentical absolutely similar, idenical’ (ch. vi, fol. 66).
“makes s ones us fecl (ch. X, fol. 71), and linstnctive actons,
wondrous though they «are be are» be' (ch. X, fol. 3). For the sake
of readability such minor variants and cancelled pasages which

nust




EDITORIAL CONSIDERATIONS

s hepeinistpee 1o olhegelenty o o
r the phrase Struggle tence' the worked-over
rignal it has bech prinied i e sppedis, Othercanceled words,
phrases, and passages which seem to amplify or clarify Darwin's
thought have been printed within angle brackets in the regular text
‘wherever feasible and otherwise have been placed in the appendix.

folios. He wrote some additions on scparate paper pmm.d
or pasted on (o the manuseript. (See the e o
ettt b e A
‘With rare exceptions I have found no useful clues such as water-
‘marks o help date these additions. On a few occasions differences
in the colour of the ink reveal a lapse of time between the writing
oftext and ofreviions,but the lengh of th kvl i uncentain,
For a very fow addenda o notes, Darwin supplicd dates; these
range from Gotabes 10,1856 (e 06 V), through June, 1858
(e, Tol 33A) to 1867 (oh. v, 1 67 Addends longer than
T s W o i AR Fa vt o designated
by the folio number followed by V" for verso and this same sign
designates many of the additions made on slips apparently later
pinned to the backs of manuseript s

If we can generalize from two instances where Darwin turned
vera sheetafer canceling a flsesart of  fw lines ana folio
b had alrndy mumbered, he numbered His foliog as he wiot
Tnerpolations he otcn disignated by 9 ample in
lbpi V108 LairoBLed  Yoqice Fossand s CHGLSEA B
26nn, discarded folio 27, and designated the following sheet ' 27 &
28 Some chapters he reorganized drastically, cancelling the
oginal oo mimbers and supplying new ones. i chapicr i, he
folios originally numbered 5 and 6 were renumbered 20 and 2
(see facsimile) folios 13 10 16 were numbered 30 to 33, and e
folo crignally

prinied text he cnd of each pcce of paper is marked by

S ARt S letering of the new manuscript
folios and slips is given followed by another slant sign, and thus
he reader can recognize Darwin's additions where they amount
to more than a line or two of here Darwin destroy
the continuity of the text by shearing off parts of folios, the loca-

Besides cancellations and additions applying to the text as it
was to be printed, Darwin wrote an occasional instruction (o the
"

ool pratsrmrndieed s emistionin oandbrodiie




EDITORIAL CONSIDERATIONS
copyist o o the printe such as Lead (ch vy fo. 28), ‘Sl
‘ype - notes run into text, (ch. i
(ch . 01, 78) Scc o of facs
e bear aten account of without special edtorit] coment,
'O the anuscript Darwin Sometimes serawied pencil mermorada
o bimscf such a; ‘Get Husly to read over for this (ch. il
fol. 16). Part of thesc have since been t, but where they
are neligile thy have been i oy B FoStnts
15 also contain sore reading notes and ftters
dicclly roniod i e mamaacip. These i been pited n
connection with the associated portions of the text. They have
been cited according to the volume or item numbers in the
Handlist of Darwin Papers or in Mrs Martineay's catalo
Finally. on (o mamusctip thre are some signs of s aer use.
In the margin of folio 13 of chapter x, Darwin pencilled 'Used
1 Man Book,and Lonsdale’s needie about snails was publshed
in 1871 on page 325 of volume one of The Descent of Man. Similarly,
ihere are olhe Jotngs whose metning is more or ess obvious.
On the verso of folio 136 of chapter 1X, where one would expect
the pinned-on slips with the reference previously cited, insiead
one finds tht Darwin wroie in inki Note used in Bormestic

Animals Chapicr 15, Crossing’ Since note  of capier 15 (Variaion,
10.p. 39 s the mnlcxr of the Natural Selection manuscript, this
jouting is crystal clear. Elsewhere in chapters 1, Vi, Vil and ix

e Tihd tho Jotings ‘il used wsed or an enclrcled U alone or
with light vertical cancel lines down the page.' (Sce the facsimile
of fli 105 ofchapler it and of fofi 21 of chapcr 1) Many of
these jottings are casily connected with passages in Variation

where Darvin used matcral fom the Natur) Seléetion manuseit
In chapter 1v, 27 and elsewhere we find Francis Darwin's initials.
With a fow special exceptions, vertical cancellings and jottings
of this sort have been ignored in my editing.

DARWIN'S HANDWRITING, SPELLING

AND PUNCTUATION
As Darwin described it My handwriting, 1 know, is dreadfully
bad.” This often forces the reader to guess at words, and even his
family had difficulty in reading it." In the fair copies made of

i,
oS Fosndatans 1
* Mo, 63
T Tiehica, o0 B D 5 s Darwin. Conry ofFamdly
et Cambridge, 1904 1. 436, and ML 70
s
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EDITORIAL CONSIDERATIONS

portions of this work, the copyist misread enough words which
Darwin did not corrcet o that we must go back to Darwin's
olograph forte bsi ex.
selfsometimes mistad his own wriing. For cxample,
i ohapter X ke 5 b comey, aueled Hepber 1 caves of
patural impregnation’ but later when he revicwed (his passage
e could not read the fin as the'
above the line to cad 'in the case of natural
impregnation’ Inchapter x, folo 113 he quoted Kirby and Spence’s
‘utmost activity' then later misread his 'utmost’ as ‘almost’ and
added 'incessant’ to restore meaning by saying ‘almost umsaam
activity'!
Such handwriting makes it practically impossible to reproduce
every detail of the text exactly as Darwin intended it to be
rited  have given the best resding 1 could, bu only it cscs
where my best interpretation seems to make doubiful sense or
Whee scueral ifferent words-ofen proper nouns-would i tbe
handwriting equally well and 1 have found no clucs as to which
Darwin probably meant, have I specifically wamed the reader of
a partcylar unccrmm\y in the manuscript by adding a question
‘mark within square
The reader should be gonerally waraed about certan specifc
difficultis in the bhandwriting. The following pairs of words arc
requently indsinguishable: o' and ‘the’, ‘when' and ‘where!
ould, than' and ‘ihen', ‘man and ‘men'. Con
siderable uncerainty often arises in the choice of alernative
readings between that and the' and, wnfortunscly, betwoen
‘probable and possibl’. As the lat example sugests Darvirt's
'Sisa )1 Ficularty obscure leer. The sl ' i plurals
mast usualy be dtermned from the contet. The pairof leicry
e sometimes indistinguishable as in the case o
gmw (ch. v, fol. 42 V), I an wnusual proper name such as

uan this can be troublesome. Of course other commanly in
meuihanie loter pairs Such a5 '¢ and 1 also ocour, 50 thak
ice between possible proper names such as Marten's, Martens’,

Martits, and Marin’ mus depend upon the context.
s, letters instcad of being merely uncertain seem
{0 be entirely missing, 50 that a reading such a5 ‘Gret Brtain’
seems clear. Such omission scems specially frequent for letters
before 'y': ‘may’ for 'many’, 'thy’ for ‘they’, and 'vey' for
ery Partcularly for (he chses of proper marie, studeats of
Darwin manuscripts should remember the possibility that the
CLL&LLI9NY, 0T
0
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EDITORIAL CONSIDERATIONS

correct form may be other than that which Darwin secms to have
written; in chapter rv, folio S5, the reading seems to be Magillvray
insicad of Macgillivray, for example. When writing words such
as Gaertner, he apparently intended to ligature the 'a’ and the
¢, but he ' s usally undetctable S0 ha the word seems to
be written as Gatner, Such apparnt apss ofthe pen a farely
vt clearut, however, and e, nommal spelling has ordinasly
Been used i the toxt without specaleditoril cormment.

DARWIN'S SPELLING

s eading such as chesnut might appear to represent cither &
lapse of the pen o an error in spelling, but it is one of a group of un-
expectd spelings inluding laister owsel, and’ Feroe Tsandy
for which Darwi i€ precedénts in his sources."
e was mconsient . splimg o st in chapter v
where on folio 37 he wrote both conncction' an
Where on folc 113 he clarly wrote ‘organization and on fohio nx
“organisation'. He also made clear-cut errors “.ch as horoughily.
Where the handwriting is clear, the spel »
is followed without any pariicular cdumm! cammcm Where
Darwin's spelling is uncertain, the normal English form
Some quite clarly writen words stl puzsle me. T chapter v,
40, he mentions Inverorum, and this spelling also appears on page
5 of volume one of the Life and Letters, but 1 have not found
exstly this place name inany of the numeraus gaaeticrs | could
haps Inveroran is the closest. In
ading Colinsay scms aui cortin.
o lotaicd b, tnd Colonshy docs net
e o it he conteat. Pariculaly n cases such s (hs, i seems
st not o change Darvin's apparent speling lestan cssental
clue to Danwin's meaning be discay

§

PUNCTUATION AND CAPITALIZATION

Just as about his spelling so about his punctuation Darwins
handwriting leaves many uncertainties. Clearly he ofien used
colons where we would use semicolon. This sugaetsa sysem of

- ’

i o
B conyog el i o o
Ch o 117 Nt B &mmmnn.mmn.u

inber pretce
G y,r: win's Diars ofthe Voyage of K5, e

ambridge, 1933),

»
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punctuaion similar {0 that st forth in Lindley Murray's Englich
Grammar which was ook aversged an
cdiion a year during the o el o o Ao o In
prescting this manuscipt, Darwi's punctuation s retaingd in

far as i i clear, The many doubtful points such as distinctions
between calons and semicolons have been inerpreed fo conform
with present-day usage.

T have retained the parentheses Darwin used, but T have discarded
s squarbrackets Mostoftcn these simply st off materal to
a footnote. Occasionally Darwin used square brackets
1o mark the beginning o the cnd of a paragraph. This is most
clear on folio 78 v of chapter i and on folo 64 of chapter x,
where he added an ordinary paragraph sign as well. (See also
facsimile of folio 94 of chapir ix) In Darwi's text s here
printed and in the related footnotes, square brackets will have the
Eustomary function of ndicating malerial added by th editor

mmumy in regard to a more frequent use of Peapital letiers,
actice scems to have been different from ours; but,
here again the Bandwrtng ofen leaves his intnions uncersn

uch uncertainties have been resolved in favour
practice. Where Darvin in revising changed the begmml\g or
ending o senences without completing a corresponding clange
in capita Bave changed this without specialcommen,
g :hnpmrx folio
ave alsp llenty expanded Darwi's contractions for words
such as should, island, and reverend, and have spelled out Natural
Selcton” where Daryin used the sbbreviatin Nat. Sl n his
penciled adion tfoli 51 i chapir vi. 1 ave omited words
‘which w ully vritn e
o eecasing e Basnaeine sl e ok mys
‘whos. Commenis abou points concerting single chaplers and
their history will appear in the separate introduction immediately
ing the individual chapters in a form similar to the following
comment on Darwin's own tabulation of the contents of his
‘manuscript

ent-d:

COMMENT ON DARWIN'S TABLE OF CONTENTS

The following extensive table of contents, which Darwin himself

dersion for wha i el us

of the ction manuscript.

Fotof ol  shgpie  ll cutho, o et bk oo mow

missing except for one single stray survivor, folio 40 ffom chapter
2
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one. Presumably Darwin's manuscript for these chapters was
incorporated and wsed up in the course of writing the two later
volumcs an The Variatons o dwimals and Plnis snder Domess.
cation. The frst folo o the manuscrpt or the Table of Contents
s been cancelled by 4 single dngonal pencil lne in the same
in employed to mark passages farther on in th
‘manyscript which hehad used i ater publcations. The contnts
¢ o missing chapters can be compared with those or
i tmo volumisc
“The fact tha the very ﬁm entry for the table is for folio 16
of the first chapter e question, what about the preceding
fiften oles? 1 hdmc hess formed Darwin's reface, which We
w that he wrote because he referred t0 it in the postseript of
3o o aden Bowell on Jumuary 15, 136b: 1 have ot
bethought me ofa Prefce which [ wote 1o my larger work before
T broke down & w te the now published abstract
T s Poetnie | e Tl pikage, i o o boms
1 had completely forgotien as if 1 had never written it ‘The
iosophy of Cration" has ltely been (rated in an admirable
manner by the Rev. Baden Powell in his Essay &c 1855. Nothing
can be more striking than the manner in which he shows that the

introduction of new speciesis a "regular not a casual phenomenon,
O as Sir Jon Herschel s el contradistinction
t0 a miraculous process™"” To my particular regret I have as yet

been unable (0 fnd any urther rce of his Prefce n (he surviving
Darwin manuseripts.
in secms to have written his table of contents chapter by
shapte o vy long e uch o g i
x Vi, for c, Darwin completed his
g ole s he end of o4 oF W 4 o coments socion
and continued straight on with the contents for chapter Vi on
folio 5 of his table. Then a year later in the spring of 1858
o chapte V1 to revise and expand i, particlaly by
interpolating a new discussion of divergence some forty fol
long, Thercupon he canceled the origimal able of contants for
the e art o the haptr, whih had been notably ranstormed,
and wrote out for this second draft a new table on a folio which
e had 1o number 4 biy (0 fi 1 into s place n the table as
 whole. Here inmy ediion, inthe fllowing bl any e new
s included; the oder canclled portion s o b found

Tater, in my. introduction for chapter i, which immediaily
" Gavnde . Some bl Lt Chaes D', oy, S
b o nd e 4 1950
rdeaislis: Praassnenndiacad: itk nads o ik parit ovlii




EDITORIAL CONSIDERATIONS

prcedes Darwin' text and discuses the specifc history of that

ote out  table of contnts on a ol he had o
o fit it into its pro dent in the case of chapter
12 and threioet ooyt e ot shamtcs e Lot ]
he had finished the chapter before he wrote out the table of
cononis or i, n the cas o his chapterafer inihing his oiinal
raft he revised iable of contens for his
Chapter tars on folio 6 o his manuseript bl smmedi
the cend of the table for chapter Vil yet it fits the e ot
of chapter 1x and has no cancelled references relating to the
caict it o tht it could only have boea wriltn out afler the

the two portions of the manuseript of which Darwin had fair
Gopies made, namely the addition to chapter 1V and the discussion
of geographical distribution which I have called chapter X1, he
waited at least until the copyist had finished because the folio
reference numbers in his tables fit only the fair copics and not
the drafts he himself wrote out.

Most exceptionally, considering the Natural Selection manu-

compatible with the previous sssumptions sbout the ditierent
times of writing of the different parts of the table of contents. The

plete manuscript for the table now consists of
folios 1403, 3 bis, 4, 4 bis, and 5 to 8. These are mounted at the
very beginning of volume 8 of the Darwin Papers. The unnumbered
folio with the contents of chapter X! is now item S8 in volume 72.
On the manuscript Darwin pencilled certain notes as memoranda
or agenda which should be recorded for consideration. After the
entry for folio 3 of chapter 1, he scrawled: y not animals
domesticated Ve do not want them Goats & Asses.’ He bracketed
the next two entrics, for "The Cabbage' and 'Dog’ adding: 'Sports
in Plants? isolation’ [?] On the verso of folio 1 opposite the last
Bt ofthe tabe fo chapter I on folfo 2 i wrote: I think here
all naturali als—P. Santo Rabbits—Mice in different
countries—Natraliston. Cardoon—Naturlsed_ plants in N
the beginning of chapter 1v: 'Antiquity of variation
mer st of Shehs i Msdere s e chapter,

z
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and following the enry ‘consicuous and usefl plans notcul

vad'for follo 44 of chapier 1, Darwin scribled: ?Fera
animals & plants not dumesucaud For chapter Vi, Darwir

canelled the enry for ol 41 on Dl o,

presumably aitr b had received from Husley the adverse com:
et om Brule which s rven i the miroduction o ebapir VI

For Darwin's table of contents, there has been no attempt to
reproduce the apparently insignificant exact details of his holo-

is abbreviations, such as 'Var. under domest.' for the

fitle of chapter 1, have been expanded without the use of square

brackes. Similarly for folio 25 of chapter I, Darwin's ‘avitism'

chapter X1 Darwin's reference numbers correlated with the some-
{imes inaccurate contemporary fair copy, and in these cascs | ave
replaced them by new numbers (not signalled by square brackets)
‘which correlated with the folio numbers of the holograph mamu-

scripts used as the basis for the published text

2
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16 What is domestication- i
bt ariion o b st e anges in the individual
21" Congenital variation 22 Hereditariness—why one thing in
herited & not another—Mutilations, effect a need, not hereditary
25" Atavism 27 Pecullariies atached (o sex 27 Variaion ap.
pearing at same age 29 Causes of variaion-—Immedisc causcs
31 Habit 32 Variation from simple organi et
fects, making organs plasdc. 35 Laws regulating variston—
balancement—nisus formativus 37 Effect of homologies 38
Mechanical relations—arrests 39 Cohesions ~ 40 Multiple organs
varying in number 41 Variations analogous to other specics &
41 Correlaion of growth & consttuion—
ur & constitution 43 Effect

tutional or natural selection 56 Acclimatisation of plants 58
Circumstances favourable & unfavourable to selcction; n

62 Facility in preventing crosses 64 Effects of Selection on
natural results 67 Effects of selection as shown in flowers & fruit
compare

CHAPTER 1| VARIATION UNDER DOMESTICATION

3 Generalargument i pmm 50 much altered by domesi-
cation as not to be recognised:; steps in cult
why certain countries have not p

s 50 Pigeons 52 Pouter
59 Turbit 60 Barb 61 Carricr 62 Runts 65

68 Imperfectly known brecds 69 Amount  of
ecy 70 rdividual variability 2774 History of
cipal breeds 76 Discussion on origin 77 How

7 Rork Pigeons 1 Columba livi pirent roce 53 No feal

Tty " 85 Reversion to bl breeds. 90.C. livia parcnt race,
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ressons for 92 Cirumstances: aniquity &c, favourble o most
variation, in Pigeons 94 Probable sieps in the variation 96
Frobable sports in Pigeons 103 Summary: varletes like species
man can not select internal changes, only conspicuous 107 Sum-
mary that multiple origins not general; for breeds abnormal, & no
resson why such geleted & such extnct 109 Argument fom
peculiar races 0 peculiar endemic specics 110 Argument
From genera | kmm, "o mongrela 111 Anauity of snlmels
plants 114 Summary on dito 118 Semmary on breeds resumed;
differ in variability 120 Objections, from assumed force nature
123 Especially plastic 124 Variation fimited 126 Summary on
objections & close of chapter

CHAPTER 11l ON POSSIBILITY OF ALL
ORGANISMS CROSSING: ON SUSCEPTIBILITY
F REPRODUCTION TO CHANGE

I ll-effects of interbreeding 3 Opposed facts: in islands 5
Good from crossing in plants 7 Even in hybrids 11 Good from
slight changed conditions 13 Opposed facts 14 Good in animals
6 No land animal real hermaphrodite 1§ Flowers are fertilised
sub jove 19 Hermaphrodites & unisexual All
animals can crose 26 All plants can cross 26 bis Dichogamy
35, stk et e Soely S8 Goo e ke by
Rybridiers o provent crossen 31 On palln caried by wi
insscts 32 Insects ccessary to fertlisation Yoy nm i
flow frequent visits 39 Pollen brought e &
Rhndodmdmnxu Orposed fats t crossing of s oo
mpanule e 4 Tn wheat, vaicties ot crossin 45
Tt S supapkad Sess 41 Vi St Vocormanen 41
Gaodenta 49 Aristolochia & Arum 3/ 0 Hollyocks 52 Orchis
daccac 56 Ophrys 58 Leguminosac 62 Opposed facts 64
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Archiac's rule not really opposed. 10 Geographical
range of vritics themselves 14 Rdmnn of common #pesies to
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4 CHAPTER V. STRUGGLE FOR EXISTENCE.

2:5 Mere variability will not account for wonderful structures

9 Suuggle for existence 10 Rate of inerease 12 In feral animals

& wild under good circumstances 15 Cannot be explained by

altered fertility 17 All animals breed 18 Checks to increase in

animals 24 0dd checks 25 In birds 29 Colonies destroyed 30
z
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CHAPTER 111
ON THE POSSIBILITY OF ALL
ORGANIC BEINGS OCCASIONALLY
CROSSING, & ON THE REMARKABLE
SUSCEPTIBILITY OF THE
REPRODUCTIVE SYSTEM TO
EXTERNAL AGENCIES

INTRODUCTION

On Octobr 3, 1856, Darwin wrot to s second cousin, W, D Fox,tat

vt
St h e S ey & sl & on i ot s ey
o 100 e NS & vt T do nr ke | have i 1 rsong
Superfuqus - The compictn dte for this (i chapie was December
16, 1856, aecording o the Pocket Diary.
Although for his chapte Darwin mads vry fe rvisions, ons involing
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

et Lepnias o sate el wilh ermaphodis whe b et
hat: Thla, en eren m Seal

his terminology clearer by substituting hermaphrodite’for bisexual

DARWIN'S LATER USE OF MANUSCRIPT
Evidences of Darwin's later uscs of the text and matcril of this chapter

found in the manuscript was published in his Efcts of Cross and Self

Ferlsaion i he egetale Kingdom (London, 1570, A e g f 0072

‘wrote: wsed to p. 102!, hat s o the end of the manuscript for this

vapcr, and in s Varlaton nder Domestication vohme T, pp. 14872
5

ing
vetum o Voianon i Domesteamon wiichgve e ll
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

Similarty e bottom fourth of oo 24 and the op furh of o 75 have
e femoved The emuining manasery o (0 he Secand parsgrph ot
oo 735 cosly il b e opening wonding of the parsEraph

150 of volume 1 of Variation. Afler the gap the

b 3, o1 843, The
556,39, 74,75, 7 nd
the Nowral Selection

can be
Domesicaion

ON THE POSSIBILITY OF ALL ORGANIC
BEINGS OCCASIONALLY CROSSING,

& ON THE REMARKABLE
SUSCEPTIBILITY OF THE REPRODUCTIVE
SYSTEM TO EXTERNAL AGENCIES

[Completed Dec. 16, 1856]
UThe sibject of the present chapter is relied 1o some poinis
discupied n thepreviouschaper 5 tobreeds beng keptconsant
byt Sloding of kgt & mdivtual ieronees & o

Guestions which fullaw, & mey inretoe be o wel merestned
here as elsewhere.

On the ill effects of close breeding in & in. That evil arises from this

process carried to an extreme has been a gencral opinion in various

countries & times, is universally known * That general beliefs of

" {48 D i Guimon,my rserch s, dscoere, i sscd el

o hi Chapter 11 hi Fariation of fnimais and Planss Under Domestcarion

ondo 466 snd i Crcy e J4thmhu|m [annn 170 Tt
WM. Tolo he canceled with 8 viricl in

e ikt sk sty e o et S i ke
et AL of ose mising pats o the M. 1 have
from bis pubished text on h e pis v e o]
Sle G Grey i most tereing ol of EXpdions et Al Vol 2
245 says tht nyihing approaching t he <imé of ncen s hed i abhoreencs

e e R e B R




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

this nature have often no foundation is very rue; bu in this case
itt may perhaps [be] more readily trusted as the breeder is ofien
most unwilling (0 act on his beliefs, as it must seriously interfere
with his process of continued selection of some peculiarity in his
own stock./Iv/Independently of the undoubted evil of matching
animals having the same infirmity, which must always tend to
be the case when relations unite/1/the general belief seems to
be that decrease in size, & of general vigour is the first result of
close interbreeding, & then lessencd fertility.
ver met a Pigeon Fancier who did not believe in the

evil of close interbreeding; & he has the best/2/opportunity of
Judging from pigsons being paired for i, & many generations
raised in a short period: w isan objectas i he Pouter
et el e e very soon perceived, not s
wheaamall tird) e wanle a1 16 A oo Tumbles Sot 1
such cases many of the birds become shy breeders.—The high
price of many fancy dogs, which have long been closely selected
& interbred, I have been assured is, due more (o the difficulty in
getting them to breed frecly, than in their throwing inferior
animals; [ have known the female requiring to be held, exactly as
in the producton of some Hybrid’ & indeed if nosuch difculty
existed the high price of such dogs would be quite inexplic
The particulars have been given me of one gentleman who nmg
had kept a small family of blood-hounds, & from being very
unwilling to cross his breed, he almost lost them, so infertle had
they become, until he was obliged 1o resort 10 a cross when
breed became fertie./

he evidence of an acute abserver like Sir John Sebright,

that he could produce any feather in [three] years & any form in
1] yessy & whoahways worked by crosing & theteby closely
interbreeding, is very good; & he was a most firm believer in the
il effects of this process caried on {00 long. 1 was assured by

by the Ausualians. o i¢ s with the sborigines of N. America, & Dobrighoffer
make fh same n regad 9 the Abiponcs of 8. Amcric [ 71] 1t s nguta st
i ling s ot s o v ey e King) ol e o
bt s [ firough ot (London, 1526) 5] o nat Gt ot
i Tallowed rom ‘e ieesuans mamiages, sl (S W b Pescn
Comguest of Pert, b0k 1. o 3, pasage assocaed wih note 47) - Ohin [¢f
ein & 175 310 linese o e
ATresise on Faes Pigeons by M. st . 3 fitation clarly to 15t cd ]
Hunters Animval Economy i tegaid 16 3 she ol 00 1657 ed 03251
[Darwin et blank spaces forthse two mumbers. They are a ,mm.nsm;m
Wit strce reference o Eaton's Fancy Pigeons, 1853 .

The i he e o Domet imimats Landon, 1509), . 8,
i

36
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
Mr Yarrell that Sir John had for so long interbred his Owl- mgeons,

season two full nests of eggs, “not one of which produced a «single-
chicken. The cock, also, seemed to have lost its secondary male
characters, for it had not saddle-hackles, & was scarcely more
brilant lumages han he
and some competent judges have doubted the
i L o inirbreeding. The as of Bekewells atle has ofien
been quoted, & it shows that a man with a large flock may continue.
the process for a_considerable time; but Youatt' speaking of the
subsequent deterioration of this breed says ‘it had acquired a
delcaey of consituion inconsstent with common management
& ‘many of them had been bred to that degree of refinement that
the propegation of the species was 1ot always cerain'—ln most
of the cases of closely selected cattle & sheep there has been much
mystery, & croseshave becn suspeotd. The English Race horso &
s 150 been advanced
e mlerbrc:dmg e any ill effect. In these cases it may
be suspcted fom whet we shall resetly see tat individuals
being taken to different parts of the country & differently treated, &
i oy gt gt & mesbe,woul e th 1
effects of interbreeding. Again the case of the half-wild catdle in
Chillingham/d/which have gone on interbreeding for the last 400 or
3 trong case; but Lord Tankerville, the owner,
expressly states that 'they are bad breeders’* Those in the Duke
of Hamillo's Pack, are blieved to have degeneraid insize; [am
informed by Mr. D. Gairdner that the stock kept, in the park of
200 scres, varies from 65 o 80, & that only sbout 8 of 10 are
Jearly Killed, which seerms to show no great ey,

In the closely analogous case of Fallow Deer in parks, I find
that the owners go 10 the trouble of occasionally obtaining bucks
from ather parks o crossth breed, In he cae o th aurochs of
Lithuania, which have a much wider range than the cattle of the
Beifish poik, some malhor béleve et ||\=y have become con-
siderably reduced in size. So it certainly is® with the Red Deer of
Scotland; but in the latter & indeed in the other cases it seems

I Canlep. 199,
Karkeck, Veternary Joural V. 4. p. 4 & M. Appleby [actally Apperley]in
Encyclopedi of Rural Sports . 380

? Calley o v Stgk lead B s

Bt At Zaolow Sect. 188

Seope (Derstiog .o, 1411, 170011559 41

»
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

impossible to decide how much of the decrease of size 10 attribute
to less varied food, & in the case of the Red Deer to sportsmen
having picked out for many generations the finest Bucks; the less
fine having been thus allowed to propagate their kind./

5/Good effects of crossing. However difficult it may be to obtain
quite satisfactory evidence of the il effects of close interbreeding,
the converse of the proposition, namely that good arises as far as
increased size, vigour & fertility comes from crossing distinct
families & breeds, I think admits of no doubt. I have never met
any breder of animals who doubled it & i scems useless to
adduce authoriesor fucts, But incegardto plants [] 3 varieties
Bave been much more seldom crossed s animals, 1 il g
into some details to show that the same rule holds ws

‘Gacriner, whose_ accurscy & caution seem mou mm\wnhv.

individun of the same speces; he ssled tha he obucrvcd dhis
any times, especially in exotic genera, as in Passiflora, Lobelia
o Fachs,

Herbert® says)/[T am inclined to think that I have derived
advasiage fom rapeegnating the flower roen whic | wished 1o
cbisin seed. with pollen fom mother individul of the s

same variety; w 10 crosses of distinct varictics.//
6A/Andrew Knight' found that the offspring of crossed varieties
of Peas were remarkably tall & vigorous; & that crossed wheat

ressted light bete than the pure kinds.

7We have seen in crossing varietics, that the offspring gains
in s gt & st xosieg it pecics Eould
appear that size & vigour is gained in or apparently

alth of the common mule & this holds good with

Yak in the Himalayas; in the almost quite sterile hybrid from the
wl & pl . marke se of si :ofen ol

In lanis cvry singe experimenticr Kolrute ager

e, S
Lo Heroet e v oo stoack with the endorel besghe.
| Biiage ur Keonnss der B 14,5 366
: i o
OFthe quoation ending a h o of 1.6 4 spplied om Variaion. . 137,

17n 41
? Plilosaph. Transact. 1799 p. 200 (At end o this senence Darwin pencilled 3
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

iz vigou, enacty o e, precocity umberof flowers povey
O rsising cold & of most of teir Hybrid productions. Kolfeuer
s astonished at th porieniou size of some of hs hybrids & gives
mmeroug pecise messuremens n comparson it both parens

Gx:nncr sum up his convicton on his subjsct i the sirongest
dsaer, Koltons it those Bty th ey of oads
owing, 1 presume, a sor o compemation n i e teanncr

hat Sapons, emasculated cats, some breeds of oxen arc lrger
than unmutilated males. But Gaertner (p. 394 & 526) has shown
that there is much difficulty/8/in admitting this explanation to its
full extent; for there is no parallelism between the degree of
sterility & the inerease of size or hixuriance of growth; indecd the

‘most striking cases have been observed in not very sterile hybrids
1t deserves Rotice hat the mass (7 uxuriance & enormous sizk
of the roots in a crossed Mirabilis of unusual fertility for a hybrid®

function being applied to general growth, & secondly (o that same
gsenrs w which a5 we have seen gives (o mongrels, animals &
plants not only increased fertility but greater constitutional

gt 5 sise i s ot o e semabe s 40 st moc
opposite contingencies as increased & decreased fertilty, an
accession of size & vigour.

tis well ascertained" that hybrids will always breed more easily
it one oftheiparnts, & indecd not arly with s third distinct
st i vl e o rombd ate s
ouldfhave] explined cven ool b the advaniageof & st
cross, but Gaerier o morejustly accounts for i, by the pollen
OThe ybrid sl bing n 661 b some degtc vioed, whercas
the pollen/9/of eiher pavent species or of a hid distinet pecies
is sound. Neverlclssthere ar some facts on record, whih seem
© in hybrids a fresh cross does do some good in
Tespect t ek femll!y Herbert states? that having in flower at
same time nine hybrid")/

" (oo, 1685 200Dy Forustune, 8 4496 °Act sl

Strdentut 176, gt 1793, o -.u. 354 N
316,35 1

79
rsesting 720 e e At p 352
571 T semant s onfmed it epeimeats bied

. g vty ot S ourmal Vo 2 5.3
Pl 5 is sheared ot a1 i point nd the ref of the parsgraph i quoted from
Fovinon ners 7]
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

[Hippeastrums, of complicated origin, descended from several
species, he found that "almost every flower touched with pollen
ffom another cross produced sced abundantly, and those which
were touched with their own pollen cither faled entirely, or form
slowly a pod of inferior size, with fewer seeds.” In the ‘Horti-
cultural Journal' he adds that, "the admission of the pollen of
anotbercrossbred Hippeasium (hovieer complicted the cros)
any one flower of the number, is almost sure (© check the
Tuctifcation of the others." In & leter writen to me in 1839,
Dr. Herbert says that he had already tried these experiments
during five consecutiv ycary,and he subsequently epeated them,
with the same invariable result. He
analogous il on a purs species, iy o e e
el it  be had laely impored ffom Brezil this bulb
ers, three of which were fertilised by their own
it Sl FAp by i olen 38 S1nla w0 babied
. blbulosum,regine, and ; e resul was, it e ovasies of
the three first flowers soon ceased to grow, and after a few day:
peished.entrely: whereas ths pod impregoated by the hybrid
made vigorous and rapid progress to maturity, and bore good
seed, which vegetated freely." This i, indeed, as Herbert remarks,

L]
ANow considering how many crossed Hippeastrums were
experimentised on, & that they were crossed in all sorts of ways,
& that the pollen in cach case applicd to the stigma of one plant
was from some other hybrid, & therefore not sound, I can under-
stand the strong &/10/overpowering marked: good effect of its
application, only on the abstract good from crossing, as seen in
crossing varieties. Moteover this case of the hybrid Hippeastrums

Gaertner, Kolreuter, & Herbert in which pure species of Lobelia,
Passiflora, Hippeastrum, Verbascum, had both pollen & germ in
proper condition as shown by their fertlising, & being fertilised
by, other species, but yet were incapable of, self-fertilsation, when
their own pollen was placed on their own stigmas. These facts
seem t0 show that in hybrids from distinct specics, independently
of the greater vigour & luxuriance often acquired, that even in
regard 10 fertility, which is undoubtedly almost universally
minished or quite annihilated, there is some slight counter-
balancing good n the at of rossng whichoccasioally appears
n the intercrossing of hybrid with hybrid./

“
it B B O .




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

L1/ Good from slight changed condions—1 bink some le g
e n the good resuling fom crossing the breed, rom
Consideing the effects on the it of ghily changed oo
itions I has been a very general belie from anient qmes (0
the present day, in many countries that «ecided> good results
from taking the sced, tuber or bulb of a plant grown in one kin
of soil or situation & planting it in another; the most opposite
Kinds of soil being chosen, seeds, tubers dee being often interchanged
between residents hus situaed. T should have thought less of
this bele. it hd boen confined to cotagers o s,
find on enduiring rom soms (ho] attend especialy 10
ramng seed-com, & whose success is testified by their obtaining
the ighestprices i the marke, thatthey find it indispenablc o
g thei seed very few years—-One cminent genieman i i
line has two farms at different heights & on very different soils, so
1458 10 S0 5 ERCHARE s e st ok v s o
advantage, he yet finds it advantageous to purchase occasionally
esh seed grown on other land.' Mr. Robson, a practical gardener,”
12ipositvely sates that he has seen himsef decded advantage
in obaining bulbs of the onion, tbers of potatoes
different soils, & ﬂ’um d:smm  pars of England. Oberlin atcbuted
in great part the su effected amongst the poor of
ihe Vosges inthe culivation. e potato, (the yield having been

40 bushels in the year 1767) to changing the sets. In the cases of
good resulting from the exchanging of sceds, I should think it
could not be explained on the same chemical principles as in the
rotation «of ctops» of different species, namely by the seed obiaining

wheat not found in sufficient abundance in another soil also good
for wheat for how small a difference in a single grain could the
exces b, & this ane grin has o influence the whale yield of he
plant. Such a chemical view has more probabiliy, & st not

hink, when applied o the exchange of tbers of poiatoes
butven in thi caseth sice planied bears but asmall proporion
1 the yield of

ekl s e o wpopny sl condiions
it is less easy to get evidence of the good of change. But with
invalids, 14720 medical man doubls of such good being most

The Rev. . Walker in bis Prize Essay of Highland Agrcul Soo. Vol 2.p. 2
Calure Now 1775 e, Lotselesr Delongchamps in his Considerstions sar s

Goresley 133, .30 s mamerows a6 e
* Catage Gardena 1556 3. 136 Memors ofp. 73
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

evident. Small farmers again find their cattle prosper best when
they can occasionally change their pasture. It seems very doubtful
‘whether n these cases the good can simply be sccounted for by

ome fresh clement in their food, which was before wanting. It
ould rather sppear a8 if the marvellous & compliated play of
affinities & constant change by which ife is kept up, was somehow
stimulated by almost any sort of slight change in the conditions
to which the individual is exposed. Judging from plans, as both
those which are useful from the number & quality of their seeds,

be benefitted by a change, we may infer, that as in the case of

with a blended constitution, derived f
& female from two varieties, differing in/1 /structure or consfitution
or even two individuals of different families will be exposed during
its life whatever the conditions of its existence may be, 1o a some-

that every part of the structure is related either 1o the external
coditions ortooher porlons o s oun irueture>
Consideringth various cases now discussd —gbscure 3 many
of the facts are & doubtful the evidence—namely the apparent
e one iktreoding e oot s cmsm.g, ndpiduals
of distinet amilis o vaieis, & cven of speies in this Iattr
cat exception of fertiity, considering what litle
Tight is thrown on he subect from the go6d of changed condiions
the individual, T should be strongly tempted to believe wit
Mr. Andrew Knight," that it was an essential part of the great
Taws of propagation that occasionally there should be the concourse.
of o eparte ndividual i the ac of reproducion, But insanty
it wil occur to everyone that thee ar very many hernaphrodie
otganins, Wi\ e WO BeAcs et . e dowidoe. How
it may be asked can in such cases two individuals oscasionally
cross? If an organism can from the day of its creation
ey intrbreeding, tat is sel-erhsing sef rom the day of
its creation 1o its extinction, one may well doubt al the foregoing
" ot Tt |79, 202, Mt right gt sare et

Tivesy, o mason s e of Keers B on To 165 oo
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

facts & put them all down to popular prejudices. 1 can hardly
bche\'c this. The subject has suffcient importance fo s, in
ltion to crossing of slight varicties being @ powerful means of
Keeping & breed or species T Joits i
seoprphial ditution,— perh dinction of species
40 i o

ol e engih!

First for some general considerations, which seem to me to have
considersbie weight. In land animals aftr attending (0 the
subject for several years, en able to find any one
e whish e consoure of b imekdal s ot e
yet there are a good many hermaphrodite animals/|7/as land-

there are numerous cases of hermaphrodite dbisexual animals
which can certainly propagate by self-fertilisation; but in these
forms the i m in which they live, & from the fluid
i o i e Ve 5.8 osonly o s il
cross, & we shall presently see that ths s favoured by their

imals, on the other hand from the nature of the liquor
st it s Gbvious here nover could be 8 cross between two
individuals, without their close contact or union: & this, as far
a3 can find out, i the universal s i land bisexaal ssimals
This fact is the more striking, when we contrast land animals &
fan plants, s thin o hexmahroditim <blscmualigs 5 sk
fertilisaion is the rule &/18/unisexuality monoecious & dioecious
s the exception but in plans the felsing clement or
pollenis ot liqud & can cusiy, known, be carried
augh the s o incividual o dividnal by lnw:ls S & the wind
Sccond\y in plants it is known® that damp winds & rain are
very injurious to their fertlisation; yet the "=|\=ml rule s that
fowers arc open & felisstion tkes place sub joves under the
y. Such cases as the snap-dragon & papilionaccous flowers
chntot b considered 35 excepeons, but eir 18 canfiming the
remark, for though they protect the stigma & anthers from rain,
s do rooping tubular & belshaped Sowers et tey e ok
sealed up, but frequently open 5. The few
rep e e s
flowers will b presently disussed. am fu fom preending that

In land ans

e overfor
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

&q
of the generality of the fact of the fertilisation of plants taking
place, exposed (o the injurious effcs of climate & to an enormous
loss of pollen/19/by the consumption of insects, but yet if an
occasional cross wilh another ndividual s & law of nature, we
have an explanation of these fucts.
“Thirdly, in animals & plants there are many instances of herma-
phrodite bisexual> & unisexual species in the same group & even

united in the same individual, or in two separate individuals in
organisms, in all other respects very closely allied. Now if there
e mo uch thing in naure, 3 an hermaphrodie frtilsing selt
throughout its whole existence;—if the only differe in
degges, the hemmapheodile occosionally croming wih another
individual, he uniscwual at every act of propagtion, then the
of bisexual & unisextal organisms in the same groups
i ms surpnsmg & Naur i this cas, as i other cas, has ot

20’Now for s it showing that in all animals the occasional
ing of wividuals scems to be possible: if it could be
ey et the srucare of any aniual was ot lltimes

such that  he liquor seminis from another ndividual
et impossble he th conchusion ovards winch | am tondng
that an occz\mnal cross i  aw of atr i be provd fobe
erroneous.—1 shall pass over those low animals, the protozor

el dringatchaie rom lant, for 1 behers e sonoa
generation has not been observed in them; but the steady progress
of knowledge of late years should make us Very cautious in assuming
that they have not sexes.

there are many cases of species for long periods & in certain

dmnm i have here 2t most raely been seen (0 ructiy,

ted by generation but which are kngwn in other

e e e ollow the ordinary Taw;! & s0 it may
the lower an

A he vt e mma\ except as it would appear some

s Serranus® but from what we know of the habits

T, /3 Tocesonal o scoms o mprobabl T the

enormous Kingdom of e atlsta (excluding annlids) al are

biscxual unisexual, except the acarus previously alluded o, &

e onder of Chripedi. Tn Ciripedes T have shown that 4 very

Darie i) Sl ourma vl 215 171 Seerl otances s e given
taken from ot o the Linnean Soc. o B

Cuinoges. Revo N:;dcuxmmd e .50 2 heveno seen
he memoir o1 M. [Dufors

“

TN Sl AR T 3 W by Darwin Online




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

few are cisexuab unisexual; & that the fertilisation of some
other very few which are hermaphrodite are aided by what 1 have
called complements! males, which are distinct individuals;these
fiw specie,thercfore, can be crossd. But by a pice of goo
some monstrous specimens' of Balanus bala-
Tokdes ey homppbeos o o ki e milarorgans
were rudimentaty, & the channel ahml\ucly impertrat, never:
theless three of these specimens included developed larvae; provi
(without we admit lucina sine concubitu) that the liquor seminis
from other individuals had gained access (o the open sack of
these monstrous individuals.
in the other «wo> great animal Kingdoms, there are many
isexual, hermaphrodite forms; but it deserves notice that during
the st 20 or 30 dwentys years 3 suprising pumber of these
were formerly thought t0 e
h\s:xnnbhcm\nphmdn now kniown Lo be upisexual.—Of the
bisexuab hermaphrodite animals/23/many, 15} the g
v B oo o bl TeqUre s P s
of o individuals, Unt ey al seepalous mollse, o bivalve-
shells, were thought to be hermaphrodite, but now many a
« ussel

e* are known to be cbisexualy l\mscx\ml ©
their fetlsaton s probably (must be) =r[:ucd by
spermatozoa being drawn in by tf by
which food is obtained; & this same mcihed el
occasional cross in the hermaphrodite T long thought
mthe descipion which 1 had read tht lh:cnmmun oyster was
f perpetual scl[{cmlwalmn but it now seems as I am
oforsasd by Biof Hiley,from the wbservaion STV, Devaine
ikt il &, sl el oo sed o dLTclt P
& thereore that he oyt though insmcture s hermphiodic in
ould appear to be bisexual unisexual. /22 v/This
Tikewise, accoring 10 Prof. Fusley's own obsrvations is the case
with he bsewualy hermaphrodite scidians. 23/rom (h andlogy

would prove o be of frequent occurence wit2yanimals, n
i vt oc Enioas, oy a, usecat il Yo
some which are hermaphmdnc mutually unite; & Dr. Creplin
remarks that

 Monageohn e Gl polahed byt Koy o 1851, 102

e el st siropd, e uncnd s esin

eropod snd 1o quenion markssfer annchi Tn i
i et V- ven & Hoia ]

I Siconid in Wiegmans Archi for Natrgesch 1837 .

. Crepiin in sppendis to s‘w.,.w v u.mmmw e das Vorkommen
i Hornschuch 18461 i
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

those in which Von Siebold discovered an internal passage from
the male o the emale organs, apparntly insuring perpetal et
fertilisation, the so-called cirmus exists, which would lead from

‘he canusion (at e Tauatbe ot lest occasional
mutual fertilisation.

Distrusting my own knowledge T applied to Professor Huxley,
‘whose knowledge of the invertebrate animals is well known to be
profound, whether he knew of any animals whose structure was
Such that an occasional cross was physically impossible. e informs

discharged fertilised ;124/& that as these animals

derive their mnd from indrawn currents of water, which bathe
the ovaria, it is certainly quite possible that the spermatozoa of
ather individuals might come into action. Again Frof. Huxley
informs me that e Should have (hought fhat he hermaphrodite
Bryozoa or Polyzoa (certain corallines) would have offered in-
guperable dlfﬁcul\\ts to an occasional cross, had it not been for
tions, who saw in some species the sperma-

ety pouting out ffom pores between (he tenaculs; & & Prot
Huxley remirks what could tis be for, except t fetlise some
ather _individual. Morsover _ there anisexual
PolyzonBryouma, with the sexes disinet? whiek proves tat
|=m|-=a«mn can be cflected between the separated, & yet fixed

i T— aquatic animals it is well [to] remember
Spallanzani’s curious experiment,’ namely that three grains of
the liquor seminis of & frog thoroughly diffused in a /25/pound &

alf of water retained its full power, & that the same quantity
When difused in 22 pounds suffced to vivify some of (¢ <gs,
The weight of the liquor seminis serving to feriilise a single egg
was caleulated to be only ///99,468,7500 of a grain' Finally as far as
T can discover, under our present state of knowledge, no animal
is known, the structure of which would prevent an occasional
cross; & this fact, considering the astounding diversity of nature,
improbable coincidence, withou the capacity of
such oceasional crosing be one of the faws of reproduction
propagation

¢ pencilld memorsndum) Nordann & Owen on scxesseparte in Flusrs.

[Norémann] Lnsriut 1539 . 95-—an sxes n corsilin alicd fo Flsia & on

ks B Asmoe. 1855 Proc. ofSect.p. 7.
3 TPenciled memorsndun ] mght ot i otc bercxamps of Plln
Diseraton 1 el s Naswa Hior. Faghsh Tramst. (5 v 1. dvcrtation

03 Ol pp. 140-50 )
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

26/Crossing of Plants. To show that all plants are capable of
being occasionally crossed by another individual of the same
species, is more difficult than with animals. Hermaphroditism
ety wilh efferlistonis hersthe ul, & he sepraton
SLhe et cxptine: The e aroxity of the male
female organs in the same flower,—the apparent frequency of e
pollen & Stigma being ready at he same (me,—the explosion
of the anthers close to the stigma & the lightness of the pollen,
{h movemént of the stamens 10 the pisiL & of the pisil owards
the stamens, would all at first lead 1o the conclusion that sel
fertlaation would be almost jvariable, But 1 hink we shal sec
that such a conclsion wouldbe hasy: Besides the comparatvly
ew mongicous & diicous anono- and dioecious» plans, C.
Sprengel. has shown that many hermaphrodit plants are what
he calls dichogamous,- namely that ithe the pollen is mature
& has been shed in one flower before it stigma is ready (o receive
it,or n the contrary (which s 3 les freent case) th sigma s
réady before the anthers have burst;* hence in these cases, the
Pl i Saseally ibocatsl yveciml beind fstised y the
polien of an older or younger flower «of at least an occasional
fac

a
ofhers, & even fom my Gwn tha these casesare frequent
stte that [ have et dring svers years many of Speengels
$isrratigs i s v which T oukt Tl b i et of
Sigme, opening &<, & am convinced of i gencial accuracy.
26 b woukd be useless 10 give sxampls of dehogarny from
Sprengcl; they arc so numerous, for instance in many Scrophulari-
aceacs & in sl o in most Unbellfrac: in many Onagraceac as
T have myself observed in genera not noticed by Sprengel. So
again Kiireuter observed similar facts long ago” in many Mal-

rious work containing o s cnited "Das Entdeckte
Getcimaiss dbr\umr 1753 m S Tong Borann, Reert Browme nie
e i

highy of Sprengei power of abscevaton, s L(know. frim conversation: have
Reard from i T mention m Ivzcnuc«‘lcv\nu i B admirable works
o
55) ane st cate of mevile dkhoamy & admits (. 659) ha 11

Fiane, 3 whee fam et e ol i s s come to matury
5L samo time, but n e case, prot ot e pallen 1t
ecingd close ax had s tha i may iy m.sc .m Wm i sand s
T icgmann (Uber die Basardieaging 828,53 s it carto e

ot o Sprengel e comers & o
ok

? [Pl menranian i Shaven {1

40 bl diahogr
o Entdceiie &¢p. 28, 154, 50,322 &
Ve de TACH. 1 Peeriing. Tom S 5.197
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

vaceae. This seems to be the case from Cassini's observations'
‘nearly troughoutthe Composias*, & th pollen n tis gt
Family was observed by Koleuer o be seulat, & specally
adapld to adhere o inects. In | Lehelm. judging

amination of a few species, on i swept clean out of the
uniied anihers, in the sarae, sianner 25 i he Compasias, by the
fringe on the style, some time before the stigma is ready for its
reception. That the growth of the pistl in these cases is really
adapted to sweep the pollen out of the anthers, before the stigma
is mature, T must think from having observed the same process
effected by very different means in the Crucianella stylosa [] here
the mouth of the corolla is much contracted, so that the anthers,
which open whilst the flower is in bud, instead of being united
together as in Lobelia & the Compositae, are pressed close round
the pistl, The stye i of remarkabl length, & i i 2ag n he

bud: s the flower opens it is rather quickly & sometimes
suddenly protruded by s clustcity; & in this movement oving
to the lrgely knobbed & ragese sgma, i pushes out e pullcn,
& not il some time afierwar ¢ stigma open & becom
humid is apparently ready for nstanions

27/ s known that many culivated varieies of plants, not

oy are capabe of oecssionally crosing. but wihout gt cate
e sctully cossd vry feguenty. The cifcue are pariearly
o7t 1o be dullraied 3 s bage*” plant sufficing (0 con-
e o g plant which
fgwered in the same bed with several other varities: | saved
a few seeds from one plant, & out of the 22 plants which I raised
only 12 came it ts Wt i TS, aghiy il tpa L
! guoiedin i Tsnar Vol . 595

inenion pons These il e v sl il e peset i rfeence munbers
STt no ln, 50 L the Yader oy Tt I he doosnak accept

he oder adoptd hre

*5 [30 ) Gaermner (Basardzeugung p. $66) gives an experiment on 4 plnts of
‘Matola sn, die flowers of which he cusid, & kept two in Wi Toom
ertiied & ey produced 1o sced: th arher e he placed in b garden, 100

Consiing 68 apparnty good eud, fom which, Bowere. oty 0 Sedlngs were
raei St p 71 ' g i Mo 0 20 ] (Wesmums
e il ey o it mm!mnl 5. A most ntelgent foremin
ey s et e e ko el 0 of R

ity b known & ingle eq b qmm e Sy, Cags &
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

In the Crcifrue sccording to Cm:nner. the pollen & stigma are

not ready at the same tim whether this alone will

eoun o th v e héy bend, & T suapeet tht the

pollen of another variety must have a prepotent eiest over the
stigm i the

effect of the pollen of another specics, previously placed on
stigma.—/27/Gallesio in his treatise on oranges» does not doubt
that oranges very commonly cross.” It is |mpm5\b| 10 prevent
the different varietis of Rhubarb (as 1 have known myself) from
crossing, if grown near each other.[27 v/The various species of

rinum sent by W. Herbert' to Calcutta cross so freely in the
garden, that fou sosd camnot e seved/23/And masy okher
instances in Rhododendron, Berberis, Poppies (in which latter

hat seeds hall not be adullerated & henes certtin villages: have
become famous for pure seed of certain varictics, owing to the
masses of the same varicty there cultivated & to the exclusion of
other kinds./
27/But by far the strongest proof, as it seems to me, of the
extent o which the pollen from ane Nower s caried fo other
flowers of the same specics s incidentally offered by hybridisers.
Withouta single excepton, al these naturaists, everal of whom
Have devoled thei lves fo the subject inss n the sirongest
ity of perfect isolation of the castrated
s0 s 0 preciude 1 me possibility of access of its own
bert” positively states that it is not always sufficient
o cncose2 lower i gaure; a0 sublle ot méans by whie

into flowers pmmclcd by gauze & Thave often found this insect

 Basuadzeugang 5. 65 [T go i, 4011
N et .53 o, Darins bt o o o 5 Gy Fersaon L
1576) ch. 1, noe on . 395. Anoher sote 1 marked 27 3, having. nmm‘c.(.m
of nkertion pint, resa] Kolrsute Ditc Forsczung. o 4. 1obrit
arse nauraly in gadens
LmAIv)J”nmnlhulb)l 319,

Gy e Guracrs e mos s o ll e o s i
' he apen air he says, must be mmay ook Baiags o Kapoins
351075 et aho ooy De e TR 27, (o, Darwins Crovs

it 10 o375 o
« Amanyicssep.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

dusted with pollen. Tn the first season of Gaertners grand serics
of obseruaions he crossed aflor casirtion 20 disinet geners,
obtained, as he thought hybrids from aearly) all; but Herbert,
b Hod, e I he Meld e e ublished his enire
disbelie of these expeiments, 8 asete that the isolation bad
sufficient; which was subsequently acknowledged' with
pm‘eu Candour by Gaertner. Prof. Henschels experiments, worth
Iess in all other respect” are interesting as showing the extent to
which crossing goes on without they be completely isolated; he
castrated flowers of 37 species (belonging (o about 22 genera,) &
cither put on no pollen or pollen of other genera &c, & yet obtained
seediis fom al—Other paralll cases of experiments made by
Dr. t have been given. No doubt in many of these
cases the {ertaistion has ben elected by pollen carcessly Ief
in the cagtrated flowers. But a most curious table published by
Ga:rlncr 29/shows 1 think conclusively to what a wonderful
ent pollen is.carred from flower to flower. In 1825 he castrated
520 flowers & placed in tem polen of other species & genera; &
as he says he thought it lauglhlable o suppose” that polln could
be brought to his castrated flowers from other flowers of the
same species growing between 500 & 600 vards distant, e dd not
isolate the plants more perfectly. The result was

Flowe
1. thch produced seed that did not germinate, & therefore
g whatever on the result, & may be climinated.
2. wmch peiuced eoe, by ok, & threToe he polasy nlen:
mally placed on them produced its effect—
270 wlmh rcmmm:d unimpregnated, & therefore o which the
pollen had no effect, & on which the pollen of its
awn Eind had nat been brought by any sgency
202. produced seed, which yielded pure plants, & therefore on
ich the forcign pollen had produced o cffect, but pollen
of its own kind had somehow been introduced.
520 total number of flowers experimentised on in 1525,

Now one's first impression is that i the 202 castrated flowers,
atemptd to be impregnated with other polln, b which produced
their own kind, is that their gwn polien n rclessly
Teftin;but Gaeriners tables? shows that this explanation 1 not

Bustndzcogung 5 125 v by Gacrner in bis Kenmis s 574
* Kenninie £ 550 ey D
# Kennimis s 576 * Kenniies & o 55 & 376
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

sufficient, for during the 18 subsequent years he castrated no less
than 8O42130/Towers, & shways keptthem i  losd toom o that
they could not possibly get polien from othe s of the
same specion, & hen dutng toese many years & ot of the §043
flowers he had only 70 cases.of sced producing pure plants, showing,
tha the castration had been imperfect; whereas in 1825 wher
e experimentised in the open air we have seen that out of 520
flowers 202 produced pure seedlings! Yet plants of the same
spcies inscvera of the Cases 4 nol grow il 500 or 600 yards
distance !*' It should, however,

a much better chance of being fertlised by pollen from another
individual, than would a plant having pollen of its own, the
action of which would fertilise the pisti
Now considering that there are some monoecious & dioicious
plants,—that there are many dichogamous plants of C. C. Sprengel,
which are in fact monoccious—considering the many cases of (i
intercrossing of varieies in our gardens—d& cspecially considering
the astonishing care which all hybridisers have found absolutely
essential (o prevent the pollen of/31/its own kind being brought
nsidering the hybridisers have
indiscriminately from varied motives worked on nearly all kinds
of flowers, 31 vi—lasily considering the many cases, in our gardens
& in a statc of nature, of hybrids spontancously being formed—/31/
T must conclude that the transmission of the pollen from individual
(© individual s mot only very generally possible, but tha it actually
its o ransmitted. Some further facts will be presenly given.
Before considering the many grave cases of difficulty opposed
 foregoing conclusion being made universal, it may be
interesting briefly to consider the means of transmission. 1t is
n that in many plants with the sexes in separate flowers
the pollen is carricd by the wind, & hence has to be produced in
such astonishing quantites, that many buckets foll of the pollen
of various fvtoes iz bec swept ofthe decks of sipsen the
sn of N. America.’ In some associated hermaphrodite plants,
: Gramincae, in which the stigma s arge, ranched & at U
plrod of ek ol sxposes in whiok the polien s 2]
127 ] But ven i the arest nurseric, £ surpiin the ouble which he
it S SO 1 ke 1o e th <cd ros ansaered: s
e, e e et e Sl et s o i
n,,m (@ardenes Cheame 1156 . $53). [CF. Cross Fersaion.

*+ R 5.145 [Anon.] Silliman's Journal Jan. 1842
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
litdle coherent, & the long slender filaments scem formed to scatter
the pollen, T do not doubt that crosses must be often effected by
the wind/31/But in most hermaphrodite «bisexual> flowers, owing
to their structure, or to the small quantity of the pollen, or to ts
coherence o to the small size of the stigma, I think it may safely
be concluded that the wind can but seldom bring sufficient pollen
(forseveral grains are almost always reqired for i at of elis-
ton) from one flower 0 the other s0 3 toeffct 3 cross betweer
[ umd\vld\nls /32/lnsects of various orders, more especially Bees,
at agents. Many flowers cannot be Pt without
T spcaey 15t il though very unwilingly, by Gaetae 5
itsimpassible toread C, . Sprengels deals & then xamine any
owers, as most I deae, Pasiloe, Viols, most Orehidea & &0
G e g L s el which s o e
fully cxingd, Robert Brows, says he * absols nesssity. of the
assistance of insects is manifest,” & Sprengel Gacr
tht thiragency s rendered more effctul by th cxlramdmary
activity, due to the intoxicating effect of the
tedious m v ather cxamples. All those who have pmmuy
attended to the subject have become strongly impressed with the
ictencyof nset gy th trlsaton o lowers

32 There can be e dous tht . C. Sprenge hs pushed bis views

n in favour of such  view: Thus in
ich was incessantly visited by Hive

from which the coralla,or the lower sir
o longer visied./ Whether the Bees
ers were withered, or whether he sbscre

in place on the lower p he couse, 1k

el sure thav Bees seem o work agoi her wi

competiion cndustry, o that they grudge the feast loss of time: thus when
al nestaries 1f on . they do not try the
s Which have been bared, if ono has

scen Bee after Boe pass over it & not
siop b ol ot wilhey s e cpe b e, o g
o caw over i but ther bored flower. By the way. if

proot caire any guide 1o

Fabit o bting holes i the lower pat of he <ot o though the cay, s

251 feach the nectury Wiliout (he 1o of i of crawling n ot the mouth

Of the flawer would prove it. These holes when once formed seé known 1o

" Beesar found inalparts of the work: cven
o e e Sk o s, ] S B o e e
e T Roclng s, i e ndi Ocen, | ound o Bees bt e wers
sy

*Befuagenr Kenmiss £ 335 Limean Transact ol 16,p.751
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

& used by Bees/32 n. 1/of various species & genera: swhen s in Kidney
beans, the hole has been bored on the lowe side of he calys, bee afier bee
s o the under side with unereing precision. Becs, a far s | can Judge arc
guided by various scnses (o floweers, & more cspecilly by knowledge of the
positiorofcachtut f flowrs & garden. e wel known tat e same
Bice keeps s much as it can o the same specics, when getting nectar; & |
Nave repenedly secnthen flying i a cneeslines ey dotcrmined course
Pl of e samc secics, when round s et & 50 ot of
sight.They e good Botanists, & know well that plants of the same specics

st sty before visted  fower, & wil hn no ;b 1 have seen
e blunder & iselfvistthe same flower twice./

33/Itis, T think, impossible to doubt that the structure of very
many flowers has been formed in direct relation to the part which
S ey, I i ftion, Wiaf 't bed h:auuml
adaptation than that show, rown to exist in the As

B Dramicus, vorwrc 1he Shek o 2F o oo oF e
pollen masses, o thelr separai grains one 10 anoiher & (o the
surface of the stigma, by which it follows that the instant an
insect touches the gland it draws out the whole pollen mass out
of it case, & then the sticky stigmas of the several flowers, as the
insect erawls from one (o the other, each take a few grains of
pollen from the coherent mass. It is worth anyones while to waich
a Bee visiting a Salvia, or to push some thin body like the Bees
head down the tube of this flower, & notice how the anthers &
stigma are protruded & rubbed on the Bee's back; then let hi
cutopen the flower & s the cause of this s o projectons
ncar the bas ofthe siamens,closing the passage, & the movernents
oF which by the/34 Bees wmm, cuuses the n of the
anthers & stigma from beneath 1 e e ol

had thus obtained. 1t is pretty to compare in those species of
Fumaria, in which either one or both nectaries secrete honey, the
different movements of the parts of the flower as a Bee enters.
Even in tilng detals 3 n the ot ot bt il
pistil, in relation o the ncctary, I believe that there s ver
g:n:mllyndmm:l ehation 1o the sction of nsects: s the

s
ot b sdiei
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Dictamnus Fraxinella, T noticed during several days that the
3 e B g s i, 3 fouad B st al g

heir tgs o stood i the dirctgangway fo e nectay, & wee!
35/brushed by every Bee which entered. 1 could fil pages full of

ther instan C.C. Sprengel &

T will only allude to m case of the Berberis'35 v/in which the
stamens move o the pistil, & in which consequently, it might
have been ll\ougln mm JvSuld be seldom any ehance of » cros
with another individual: but Kolreuter has shown' that they never
o il el by o ek o b beas e ety
to thei fertilsation; & thei fying from flower to Nower could
hardly fail to bring pollen from individual to individual. Indeed
e et o A e A xgegoen Boberies Oihora)
have been hybridised (ogethe, o dhat 1 s almost diTcult in our

n e
but of different species. Similar remarks are applicable to some
other plants, of which ether the tamen or it move on being
touched 35 w/Thus in regard to the pisil of  Goldfssin, i is
scarely, possble to doubt from Ch ns’ remarks & curious
chservations het the movemeat of the sligma when touched
Soward the lowee i of the sorole where the fallen pollen is

¢ quit coret tha this movement,so,sid th fertlsation
of the flower by its own pollen.—/35 v/ln Parassia nhmﬂs e
stamens slowly move one afer (he oiher over the
Sorengel posiicly asers it the sl t s pmoa is m it ﬁsr
Fertlstion, 4 dherefore that th plant sty ichog

supposes that ised by pollen o & yousaer lower rough
3 Same ncchena fnset, Allum 1 i sy s b case

pollen, for the sole purpose of aracting insects; for nectar is some-
s seceted outside ﬂowers, as by the bracts of various Legumi-
| Yo AcPep, 1715 2

ot i e TAd Wy e gl Tome xt 155
S Romem 58 " Gehemnie ¢ 167 Siop 18
s
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

nosae, but nature has utlised this secretion for the very distinct

purpose of faciliating fertlisation, & as 1 beleve occasional crossing,
When Kolreuter first discovered” that the Malvaceae, owing to
the adhesive pollen & stigma not being ready at the same tme
in the same flower, can be fertlised only by the agency of insects,
he says he was astonished that so important a function should
have been left, as he then thought to accident—to a mere happy
chance; but he adds that further observation convinced him that
se Creator has thus used the most/36/sure means. Hardly
any means, 1 am convinced, could be surer; & in regard (o our
present discussion, it should be borne in mind that in cvery case
in which insect agency is essential to fertlisation, & indeed in
every case in which insects habitually visit flowers during this
period, itis hardly possible to doub that pollen is often brought
from flower o flowes of disinct individual, & thus  cross between
«separate individuals of the same species, effected. 1 have repeatedly
seen meny. minte beetles, dustcd with poie, 1y rom ower
to flower:some flowers, wich are very arly istd by bees as
the Phloxes (which I have never seen vt t during one
year ae feduenty vsied by butterfies /36 v/ Rave remarked
this particularly with the Rhingia rostrata on the Lychnis dioica,
Ajuga & on many others, | have scn the same hing wilh
Volucelaplumosa on o Myosotis—1 may add tht I have never
en a Bee 0 v e T B, Sescvs
s () & Hilara globuhpes all thickly dusted with the pollen of
this plan/37/Might, dusted like millers with pollen. I have seen
several times the same thing with Thrips, an inscct hardly larger
han a bit of chopped bristle: one day I waiched with a lens, one
in the flower of a convovulus having four grains of pollen on its
head, & these 1 saw left on the stigma, as it crawled over it. The
crossing of the great flowers o forcign lands, may well be ided
b ing & other birds: T remember shoofing in S. America,
waoeking el wbic hud i head of A0 bghe mcrenge e

the olln of  Casistha  at st houghtt v 3 ey specie—

are the most important of all . for this end.

i T watched I was ot at all aware how they work
Tn caactly one e | saw one Humble-Bee vit 24 of th closed

another 17 flowers of a Larkspur on two separate plants &c.—
" called atenion to this fct in the Gardencrs Chronicl, 1855 Juy 21: & had
at e been previously
£ Vorlaufge Nachrielt 1761 p. 22
> (Therestarfol 36 i sheared o]

s
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

The top flower of an Oenothera was visited eight times by Humble
Bees in 15 minutes/37 v/& 1 noticed that one Bee visited in the
course of a few minutes every single plant of Oenothera in a large
flower garden: passing over, without regard, other plants having
lorge yelow flowers, ke Excholiin 3
of a tuft of Nemophila. ed twice: in a large plant
of Dictamnus| Frsx\m.llu i 280 lowers, fom the e & which
ted served during/38/several days, each flower at
Towest sompuition st have o] el men
0 wonder that the beauty of T have noticed
NI ol s et ety Mooyt o
he scaiching of the hooked 141 Of the bees. Some flowets seet
never visited by Bees; but with the exception of the Gramineae
inall other cascs of indigenous plants to which I have attended
1 have found that they were visited by other insects. Night-
Dioomin floers Whith e S sweslseenied & o1 & whle
colour, T have reason to believe are visited by moths. One must
be very cautious before assuming that any fower is not visted
by Bees: in the first summer of my observations on
Tovatched many fmes daily for 14 days he Linaria cymbalasa
& never saw a Bee look at it, when suddenly after & hot day
Bees were most industriously at work. So again for 3 Tortnight
T'saw Bees visiting White & Red clovers, but never looking
ihe Tt yelow Trfolium minus; & as the Howers were o minute
1 doubted whether they would ever visit them; when suddenly
1 one day found innumerabi becs hard at work a this species
over the whole country, & neglecting the other kinds. In cll theser
most cases T believe hat the secreion of he nectar, which dete-

visits of the Bees immediately slwckcn:d & soon ceased.'/39%1
may give one more instance in regard to the action of inscs,
len odorata Sprenl s shown bl case acioe

in which the anthers with their scales close
Tound rhc pistl, il disaurbed by the proboscis of an inscct he
proved this by covering up some flowers & leaving ofhers
Ramoveredt 4 fidias e shed, . e, bl v e
protected flowers.

*[Fol. 39 e sheared of just aftr an asorisk t tis poiat.
iy e T e GBS, B 7T e a mn mgd )hw o
g e nd i tnsered here ehere
Beton

Das Enfckte & p.390.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

Now in 1841 1 watched almost daily & many times a day several
patches of the V. tricolor or Heartsease for seven weeks & never
saw an insect of any kind visit them; when suddenly on two,
sucessive days | saw sevrslsmll Humbi-bees viing al the
flowers. In the next year after a fortnight watching in vain [ again
sew e o three specls of Becs (&  fy dusisd it polew
visiting most of the flowers & I found pollen profuscly shed on
the lower petals, ail around the sigma; & I noticed the same
fact on the same day with some plants of wild V. tricolor. Now
in both these years, I noticed a few days after the visit of the
Bees & of the Fly (I marked the flowers visited by the Fly) a great
number of the flowers on the several clumps suddenly withered
251 the germens had beco set. Hence 1 cannot in he least doubt
that T saw i these Rumble Bees, the priets who celebrated the
marriage certmony ofhe artse
40A ower garden containing some plants of Ocnother,
e ol of which S essy e recsznsed Hom. it stet e &
shape, I found not only single grains, but whole masses within
Digitals, Antithinum, & Linaria. Other
kinds of pollen were likewise distributed in the same flowers. A
farge part of the stigmas of a plant of Thyme in which the anthers
were completely [7] aborted were likewise examined & their
stigmas, though scarcely larger than a split needle, were covered
not only with the polien of Thyme brought by the bees from
other plants, but with sevrs aher kinds o pollen, {but | wss
nov40/surprised at this, seeing how much Thyme is frequented
By Boss & lies>40 v/Those who have not atended 1 the abject
of Hybridism; may feel inclined to exclaim that if pollen
from distinct species to species, so freely as these facts show in
the cases, an endless number of hybrids would be formed. But
naure has provided  most eficient chcrl: o this, namely in 4
prepotent effect of ea ollen; so that all effect from
the pollen of mma ,,mm is  obierated by the previous or
subscquent actior found a hybrid Rhododendron
hich Twas] qute destute o pollen & which was 5 sidom
isited by Bees, that after ong wating the branch [7] for many
s T never saw but four Bees visit it: yet on one morning
T iSand o 5 0 100 sras ofplln f Az of Rhododendron
on the stigmas of these flowers: another day [ examined th
of 19 lwers & on 13 of e there was S o oot
pollen. Kolreuter refates’ riment bearing on this
Ciecc o ibincun which i ncccaanty Tried oyt
! Forsctning & 1763 5. 69
5
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

becaue s polln s shed bfore the stigmas ae eady,he mrked
310 flowers & daily put pollen on their stigmas & Ieft the
number of other ﬂnwers "o the saency of tsts which dig ot
lays as the weather was cold with continued
ain Ho then counted he seeds of both at; the flowers which he
frised withsuch ssonshing care produced 11,23 secds & those
Ieft o the insct 10886 that i nly 351 e
m the facts now given, at (00 great l:nglh !hough I could
e given many more. 1 sk i con irdly b dosbied hat
insects play a very imporiant part in the fertlisation of flowers;
furthermore that in those cases in which their agency may be
ot at ll necessary, yet tht they can ardly fil occasonaly o
bring pollen from one individual to another.
of the wind be quitc overlooked, which robably 1: hlghly cltcient
for an occasional cross i hermaphr
doubtedly is in some mono-oecious & oot plants ot teir
ordinary fertilisation. 1 should, indeed, have been inclinedboldly
to affirim the proposition that all plants are not only capable, but
do actually receive an occasional cross, had it not been for the
following cases of srious difficulty.

Facis opposed 1o the doctrine that in planis an occasional cross is
necessary. Very many statements may be found in the works of
Botanists not only that the pollen is often matured & the anthers
burst before the bud is opened, which admits of no doubt, but
that in certain plants the stigma is regularly fertilised in the
unopened flowers. which would render an occasional cross a
physcal impossbiity. But there sre rany diffcalics I the way
of2ssceraningthis, & observatons made on only a few flowery
during one season cannot avail much; for Gaertner has shown'
{hat the burstng of the anthrs & e matrty of e stigas
depends much on the wether & varies in the same speci

loubt that a plant may be occaslurmlly
Teotioed s the wnoped bud F which ol it ordinariy
ready qnly when the flower i fully expanded. Agai
o it boeemal procosiy net rarely ffocis many Oowers
&Mhat in ths abrormal Sate i can be fertlised i the bud. But
4 firm believer (hat in many plants, even in whole
s the Leguminosae, Cruciferac, Onagraceae, Campanu-
" s g de . i i it Lacns o 541

Sa35 without enering in deails, “Ches it
“aie 1 Tecondaion <opére.
Helrage e o 104 Beieage ra Keavtnins & 5 571
* Basardzeugung . 655
s
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laceae &, fertilisation takes place, not only some hours, but even
from one to two days before the corolla opens. Now [ am quite
unable to reconcile this statement with others: of the Leguminosae

Gaertner's statement” that the stigma can be fertilised before the
clefis are fully marked, I can hardly doub that Sprengel formerly
& Wilson lscly” ar corrct43in belicving that th fetlistion
iakes place afic the flower is fully opened if Gaertner 15 comest
Uhe e filiton ks place i (e pad there i n nconcsivable
waste of pollen on the curiously organised, & retractile collecting
Bair ofthe pistl; & the manner in which Bees,as T have ofe
watched, frequent the flowers is admirably adapted to bring the
ol ooy s olioing e f SoC Mober o v o ghoa oF
another./43 v/In Phyteuma, one of the Campanulaccae, Sprengel
found” plenty of the coloured pollen on the open stigma; but if
a branch, with unopened flowers was put into a glass of water
in a room where there wete no insects, not  grain could be dis-
covered on th signas/43/So again i regard o the Onagrscee,
T must think the weightiest evidence would be required o over-
ihrow Sprengels satements’ in regad to Epilobium & Oenothera
whic 5 f 1 can e o tepnid chaervation seem sitly
far from being fertiiscd in the bud, they are dichogamous,
& ovribly Tl by the pollen of younger, which_he saw
effected by Humble Bees: Gaertner himself, elsewhere® admits
that in some Fuchsias, the pollen is not shed [nr some days after
the flower is fully cxpanded, as is well known to Hybridisers.”
Lastly with respeet 1o the Crueiferae ﬁaex(ncf< statement that
they ire ferilised in the bud secms lo me quite extaordinary,
consdeing the everyday esperence o[ gamcnm with cabbages,
turnips, Radishes, &c. & o ubt on/44/his other
statements in regard to habitual Telsoion e
Loiseleur-Deslongchamps’ believes, though confessedly on
imperfect observations & in opposition to some other authors that
Wheat is fertilised within the closed flowers. This surprises me
ich, for I have repeatedly seen the florets widely open, with the
feathery stigma protruded on one side, with the dangling anthers
not fully discharged, & with the grains of pollen sticking over all
parts of the forets in most grasses, al the lrets open at the

1 Biiing 2 Hookers (ond, . Bor 7 149527
Dis Emmmm L D Emdockie ¢ 5225

P2
Consdsres Criles 1542.p. 50
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same time & with the protruded stigma, the plant for the time, as

el phenomenon s ft essconspicuous tin n most grassss &
i the Chinese are st i Lo be rsied some varicis 33 Huc s
flower in the night.’ The strus uch that I can hardly
understnd how ah ocsasonal i o individualcan
be avoided. A. Knight' a
together,/45/"] obtained as mnny yaietis a5 1 ‘wished" Col T+
‘Couteur whose great experience makes his opinion valuable, though
v o e o btk whest o, Pavs scon
dhat nesly all e vrities which were grown ne cach oler n
an Agricultural Garden under his charge were cach year modified;
Dt b evidnce secms 0 me of utle value, as e atibutes 2
at kind of chan;
Opposed 10

almost conclusive against occasional crosses. But I do not think
the experiment has been fuily ried, unilthe diternt varitics
are sown close togther, 3 Kaight cowedd6ithers; fo wheat i
not, s fa as ' can abserve visied by insects & & oross could
ks plase:ehly by the wmd O the pn\l:!\ though pretty
plentiful beats no sor of comparisr, santity in those,
dioccious plnts in \vluch i e fmlhsmg agen, crosses
could very raly, as several grains of pollen are probably requed,
ek plack wilbeat he o Jdivid, goew sue cloed fopces”
This remark is pehably spplicabl o most Gramina; bt the
social habits of most of the specics in mily makes the
ey of iy oceanone croes sy ot e e soce
plants/46 r¥ate plats ar vry a1 think, inproprton o their
Tumbers, (0 have their sexes in separai flowers also,
ey ol s ke by NF ‘A Do Condie Accocing
toall analng‘ i division of labour, o i thi insince separidon

o 1551, 312-131
] Y'hhwhu.ﬂ T .m.,., yw 730 on e varinof Whes 5. 6 .
¢ Degnéraion 1837 .

“
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of sexes, is advantageous to all iving beings, & therefore it may
be m\ water plants can safely partake of this advantage, because
ther, & therefore can be tore casily

i by el brought by the wind or insecs
4611 ohjerted, thil arge rees it thousands
or tens of housands of Mlowers, (lke a large bed of the same
Varialy of a plant in a garden with respeet 10 another varieny)
oud hardly eer be crosed with he pollen of anoher disinct
individual crossing between the several flowers on the same
e best wouk be ke the cossng of nea elations nanimals—
this, s 8 valid bjection. But on th other hand i is
A o T s e b ety Botaiss, &
Which will sike tha I any one will trn over & Synopes o the
Vegeable Kingdom/a7/on the Linnean system, he wxll find that

fetilied only by the pollen from another ower,there will be

a bettr chare, (wheher the polen be habitually brought by
Wind o insecs) it pllen shouldbe brough from 2 quite Aistint
individual tha in the case of & hermaphrodit flower having it
own pollen close at hand—/47 vicLet any one run over in his
mind the trees even in our own small island, & he will find many
in this predicament; & even some that are hermaphrodite, I have
reason (0 believe are according o Sprengel dichogamous./47/More-
over trees are very apt 10 grow together or to be social as may be

ould produce seedlings not so well sble (o snuggle with sumounding
Vegelation, s the rossed offsping of the same secie, & there
i species right be able o (ke oot & grow only where several
individuals existed. I am aware that there are very numerous

lowers; but yet the above coincidence of trecs being so o
or dioicous under our present point of view scems Ly

47 4o test the foregoing remark & it Erther, 1 fnd that

in Great Britain there are 82 indigenous frees’ of these 19 or more
sy Rt 5.93) Bave ke G50 VP68, CAOHHONS o
portion compared with the remainder of the British Flora: nor

e e S
i
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

is this wholly owing to a chance coincidence in some one Family
aving many tses & having 3 tendency to separated sexs: for
the s belong 1o nine Families, & the trees with separate
Sees bitong lo e Faniles. This result, as far as the number of
species of trees with separated sexes would have been greater
had 1 included all the mll L willows, but T have conmted
only half-a-dozen willows in the thirty-two. Remembering that
Dr. Hucke' Yad obscrved that tho very pecular Flora of New
Zatind wen ity thomailon ot oot by e
amiber of the plants with more or les separated sexes: | hoaght
the foregoing D ion ght b bt weh el homes 1
applied to Dr. Hooker, who, not remembering his former results,
& s thi4 bisubjec s open to doubt under several points of

terials & thinks the following a fair
esul. There are about 756 phanerogamous pianis, & of hem

herbaceous plants there are $00, & of these only 121, or not one-
fourt have sexes separaed. So that we have lefe the same
relation as in Great Britain, with Shrubs shown to be in an inter-
imodlite coih s S s, it e ot S b Sstned
o some ane or two Families, which chanced to have their sexes
separated, for these 108 trees belong o no less than 38 Familics,
& the 52 trecs with sexes separsed belong (0 18 Families of
exactly half. Whether or not, in the above recor ees which
have not their sexes separated may be a.cnngamm in C. C.
Sorengelssense 1 do nothereconsider
s/Some water plants seem to flower always under water
ittt ol ety <loosh i S e s 1o be
invariably the case in any species, it would demonstrate that
acros with another individualcould nevertake place. All Brish
otanists describe the rare Subularia aquatica as flowering under
water with the corolla pecfectly slosed: Prof. Dicki is the only
Botanist, whom [ know to have examined it often, & he informs
me that'he has invariably found it near Aberdeén submerged,
with the corolla closed, with fully developed anthers & plenty of

{ere Darwinpenciled. Dr Ase Gray' presumably n conaccton wi he

s epbon o svc e e b A oy s o 1557
ol 5, 1. 47

i i AssGriy ot o th Flrs o e oo Ui St A

o, S Sl 6. AR 50,y 157 Barwins

. ULCovol 135011
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

seed in Autumn: but in Germany Koch' expressly states that
e aqa arestioe, o, i o e pt b el
r/—The same thing happens with several oth ants;
s Limoscla aquatics which n tis couniry gcn:ml!y ﬂewcls
in the open air, was scen by Dr. Hooker in Kerguelen land flowering
i head Gorols s e 1o The Nenpanthes i
el e i, e ek i e e et
n account of the very humid situations in w
heen mmcd’m tres/to shed in Russia its nollen & lvc mnlued

by no means the casc. curious instance is offerc
Podostemon, some species ..1 mmu Hooker’ informs me flower
under water with their corollas closed, carpeting the rocky beds
of the torrents of the Khasia mountains in Bengal. The species
referred to arc annual, & appear only in the rainy season when
the torrents are swollen, & Dr. Hooker has never seen them
flowering in the open air: but he will not assert that this may not
sometimes occur, when the torrents sink. Some Podostemaceous
specis s theif culescent iems above waier, when they flower
& some few are monoicous or dioicous, & it is not
Whether the pollen n these latie species s caried v
from flower to flower, o whether they are fertlised above water.
o thatuntl th natural istory of the Familyis more thoroughly
ked o 2ot g 50 fatal (o the views here
Mivocated 55 a ot appesre Thore e severl other watr
plsts, beloning to the Nadacee & lied Famile,7(3)wbich
e

of them, the manner of fertilisation is mpc(
several of them are monoicous or dioicous, & therefore it would
soem ha there must be some means of conveyin th polen under
water, from flower to flower. /
48/The following :lm)c:lrs a strong case against my doctrine:
M. Auguste Saint-Hilaire” states that in Goodenia the pollen is
shed in the bud, & then becomes enclosed in a cup surrounding
" Synopsis Florse Germ, Edit. 2. p. 75, 1 am indebred for ths eference t M
S S A Wit
* M. Gillan, Act Acad. St Ptersbars. 1777, .45, on vers of fo 47 bis, Darwin
el e i) e ol K. oneof e songes s
S & er igne T el et
o mm it Ll adosemon
= Lindey Vg Kingiom.)
 Himatayan ,m,v Vol . 314
Tt oo s et st e, .o Wil
5, 1506, 4 sems 10 e

v made out that Ruppis mariims e 6 the sarses o fower,
* Lecons de Botaniaue b 573
@
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

the stgma & is then hermetially scaleds 50 that her @ crosy
would appear phy&lcally impossible. But I observe that R. m'
speaks o e cup ncloin !he pollen till the mgma s ready. &
s being excitable, & ' qui se ferme
ey O s ke g S8 e erere inter it
may open itself again—As the cup secms o be analogous with
the collecting hairs i (e Campanuinceas & Lobeliacene (o which
amilies the Goodenia is allied) one must doubt whether the cup
would actin so oppasite a manner s the collecting hairs./
19/The following is a somewhat different case: Fabricius &
Sprengel’ hm shown that Flies are necessary for the fertilisation
of Aristolochia clematitis; but they believe, that when a Fly once
cnersthe tabula flowe, it s imprisoned for i by the hick
set hais o the nside of the corolle i this be 50 4 cross i
‘smother individual cou neves b efTcied. Bul having been myself
dacetred 8 pencwhat Pl ase | s Scepicl Gk Sobee:
in the common Arum maculatum, I found in some flowers from
30 to 60 midges & minute Diptera of three specics, & as many
were lying dead a the bottom, & as the filaments on the spadix
above the anthers seemed to offer some difficulty 1o their escape,
T concluded that afier once entering a flower they probably never
It To y this T quity ted gavze over s lower & cam back
r's time, when that several had erawled out of
the \mm: & wercin the gaulr 7T then gaberd a flowst & bratiod
n several very minute Flies crawled
e e e i polle, & fow
away; three of them I distinetly saw fly (o another arum about
2 yond o ey alighied on the spathe & then  suddegly ow dow
into the flower. I opened this flower & found that nof a single
anther had burst, but t the bottom of the spathe, néar 1o but
not on the stigmas, I found a few grains of pollen, which must
S EstEBABLY B becn brought by the above or other midges
from another individual may mention that in some other
arums which had ther antbers hm 1 s these midges ravling
overthe stigmas & esve pollen o
e given all the facts, ek Thase been abe o collect,
Which s o b oppostd 15he ol of accumosal rondng

Agpentis o linders Vovas . 560 [Browes stment s o the ok
e 1 whch Govdonsbeonge s p 501

2 louveu Mem.de FAcud. Roy.de Brixcls Tom . 1838 .4

3 Das Fandecke & . 418 Sce sl 42451

e The Griginal unrevised vrson s ven hee.For the cancllstions
oSt sbions ot i o s P
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

in more detail, than those which scem to favour it. And there
sill remain, three cases, viz Hollyocks, certain Orchideae & the

Leguminosae.
Hollyocks (Alcea). Loudon, Herbert & others have stated that
the several differently coloured varieties come true from seed. As
from the observation of Kolreuter & Sprengel there can be no
doubt that the sugmata/S1/ar fetlised by the coherent pollen
of younger flowers, by the agency of Bees, which I have actually
ineesod mysclf . & cachaly cairaled wers 0, 0 ataete)
irueness of the many varieties scemed to me very surprising.
Hence 1 brought 18 packets of the best German sced, & raised
18 litdle beds of plants; but though generally very true, there
were seven beds with ono o moe plas flses altogether out
[of 111 plants.85 came up quit 6 not truc to their colour.
Now if the seed-beds were, as is plolnble, large, from which it
would follow that generally éach flower would have pollen brought
to it fiom the same variety, the i nothing in his proporion
(even if we atribute, as we ought, some of the false plants to
variaily, 10 cast doubt on th erossng of Hollyocks
rehidaceae: that in very many genera of this Family, the
agmy of insects is necessary for their fertilisation cannot be
doubed, & therefore an occasional cross from another individual
is probable.—Mr. R. Brown believes in this necessity, but adds
that all the capsules of a dense spike not infrequently producing
sceds, seems hardly reconcilcable with impregnation by insects' 1

e drawn oul only by somehing ouching th sicky gland; et
of Orchis maculata with 44 flowers open, twelve
Rencith e s had meits pollswnasse renoved o et
of he 32 Tower lowers had one or generaly both removed: n
a stem of Listera ovata, every one of the 17 lowest flowers had
polen on the stigmati surfce; in Gymnadenia conapsea with
4 open flowers, 52 flowers had their pollen masses removed; in
another lant with 45 oen - Movies, 41 had been vished by insets
in another individual [ found thiee pollen masses on one stigma.
Four small plants of Orchis Morio grew in my orchard; T covered
one with bell-glass:/S3/the other three plants had 23 quite or
partially opened lowers & day afer day [ found some of the
pollen masses disappearing till all were gone with the exception
GFone sngle owet which withered wih he pollen-masses . her

*Linncan Transacts. ol 16, . 704
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pouch: but one or two terminal flowers, in each plant not incladed
in the 23, & which opencd subscquently never had ther pollen
‘masses femoved.  then looked a the plants under the bell-glass
& Tound not one single pllenmass removed; & though o e
uncovered every flower withered in the course of six days with
al pollnmasses i thir poches & he germens did ot svel
( Linfer that whatever nocturnal insect (for I never
o it VIV 1h plants by dav) haunts this archis had
ceased its visits, as indeed might be inferred from the extreme
teminal flowers o et plnts whic d neer ben covered.
retaining their pol

Thave rep:nmdly seen n Lisiera ovata, Gymnadenia conopsea,
Habenaria bifolia & Orchis morio, plenty of pollen on the stigmatic
surface, but with pollen-masses of the same flower i their pouches;
& stil oftener the reverse case, namely the pollen-masses removed,

pollen on the stigmas,—which clearly shows that cach

flower in these specics is very generally fertlised not by its own
pollen, but by that of another flower or individual. After having/
S4/attended to this subject at intervals during several years I have
seen no insect visit an Orchid, except once 3 Butterily
sucking an Orchis pyramidalis & once a Gymnadenia
conopses; but Sprengel hs been more fortunae orseveral imes
he s enopterous insect visiting Listera ovata, & he saw
the ponen-mams temoved & the pollen left on the stigma by
these insects: on Epipactis latifolia, also, he saw a Fly with the
pollen adnering to s back. 1 do not dout that usually moths are
the agents for fertilisation; & I mu.u think in th =
(Habenaria) the white-coloured flower, the sweet smell at night,
the abundant nectar contained in a nectary with which only a tube
s fine s ncdle can b inseried sl sand in irect & beavifl
relation to the visits of nocturnal Lepidoptera.—

10 is well Known that in certain exogc Orchidaceous plants,
parts of the flower have the power of movement, when irritated.

that he thought not one in a hundred would miss hitting the

stigmatic surface: but I am not able (o say what the result would
e of two individuals erossing in this case, & in

that of those Australian genera/55/in which the labellum when

£ D Emdeck & 5,409,415
Do Entdecktc » 405

heie
sl stkingto & flover ading B
« Eindey,Vegetabe Kingdom, 1353 p. 175
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touched by an insect suddenly turms round & shuting up a box-like
cavity, ns the inscct./
56/We now come to a case in which it appears, though the
flower is open, that there is a direct mecham! provision for
perpetual self-fertlisation: in certain species of Ophrys, R. J
has ghown ha the polln-masses reacily fll out gty pouches,
bt being rtained by their glands, & the salk being of the proper
. o5 Dioe SanaETe, ke O & it o e s
surface: hence insecs as Mr. Brown remarks are nof a all nece
for their fertilisation: to test this I covered up under a case of
plants of Ophrys apifera, so that no insect could visit
them or the wind agitate them, yet in every flower I found the
pollen masscs flln o the stigmas. Again during tree years
xamined many plants, one day looking at ever
in 18 plant,ofthis Opirys, & 1 hzv: never found the pollen-masses
temoved or pollen on the stigma of a flower excepting its own
proper pollen. Hence I should Have concluded tha this was/S7/
eraily o case of prgimal el elisnlon; bad it act e,
sy, ha he gicky glunds o here preseat, & i nsecs il ev
visit (s Rower  cross might readly be eMacted, & f they never
do why are the glands sticky? Secondly in Ophrys muscifera, the
pollen-masses cannot be shaken out, as I have repeatedly tried;
& therefore the agency of insects is required as in the other
Orchidaceous genera for their removal & apposition of the stigma;
hu( upon examining 102 fully expanded flowers, during different
ars, 1 found in this number that only in 13 flowers had onc or
L5t ine pollen masses been removed; in the other 89 Nowers
(most of them withered) the pollen-masses were still in their
pouhes, Hencg we se s in Ophrys muscilea in the distric
* the agency for the ordinary fetiiaion of the
planc s far ess eective tan in otbe orehuds & it may be that
in Ophrys apifera the less important agency for an occasional
cross s here likewise highly defective;—consequently that both
species are here living under conditions unfavourable in one respet,
but 50 favourable in some other, that they are able to surviv
nor need we be <umm=d at this, as there are many cases of plants
i Srown otk mmnn/(rpm). resemble st narder o deer
S ey 551 Oy ok e e seoncy o e sems
i 3.‘,‘,“.‘4” i Geamany, Sprensl o ht n Orchis s of 134 v
onty 31 hd sced-capic; & e aitcs v 0 defcient fri o, & contases
e e T Cimmatens Somopen i whioh raty sl ts erem. bud
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

living in a country, in which they seldom or never are known
0 seed. But as seeding is the normal condition with these very
species in other countries or times; so may an occasional cross
possibly be the normal condition with Ophrys apifera./

58/Leguminosae. We now come to our last & perhaps: most
difficult case. The stamens & pistil are here beautifully enclosed

et f I trsted only to Sprengels observations on the action of

wn af
ring severl years,  houid have ineered tht hey could
not have escaped frequent crosses, between individuals of the
same or another variety. The flowers in this Family are especially
frequented by Bees, & T have seen on them certain fles, butterflies
e minuie winged Thrips, all covered by pollen. It is really
Demuhil 0 sce whi ke place whee 8 s b aights oa th
vingeptals of e wil sy o comion bea hove i weight deprsses
ing-petals & with them the keel, by which the rectangularly
Dot ST & siready shed pllen ore Toreed out & rubbed agaimt
the hairy body of e B, as i visisower aler flower: In many
Leguminosac the hairs Gencath the sigma act n the prtics
0 brush out the pollen in/59/s mms agai
i g i et Taoga of T yelon e rsiim
minus) are visited by Bees & the o 1 ey maly spht
pen: in Coronella after a hot day, T have seen the keel apen of
eI, But before anyone comes 1 & concusion on th part which
insects play in the fertlisation of the Leguminosae, long observation
{8 e for wecks togethe & Bac il not b foen sven 1 look
ata cetin speces, & then thatspeies will sddenly be visited
by thousands: Bees can suck the nectar as I have seen in the
commen Pes, without moving i the least the siamen & pistl

but then again 1 have seen ai gnother ime a Bee whilst sucking
b flower orce outthe polen in profusion & et s und:r surface
well dusted against which the stigma was rubb er Bees will

Vil the iy Teuhsed Towes & safect the o4 pllen Oter
Bees frequently bite holes at the bottom of the calyx & corolla
et the nectar, without aiding in any way its fertilisation
(perforeming what | helcveis theirproper fonctions whist Humble
Bees are thus robbing the flower of the nectar hive-bees may be

* Diere between helines on the MS. there occars he pencilled comment: No')
o
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collecting its pollen./60/But the case which convinces me that

(et o 2w
keel, with the included s
french-horn & has s litle open end directed o the right side:
‘when a Humblc-bee alightson the wing-petas,the wbular keel
i 50 acted on that the pistil is profrude airs on it
out quantites of pollen, & the pollen & mgmn e rahed st
the bee's side. Now I have noticed (which was overlooked by
Sprengel) that the ety i o placed as to induce both humble
alight on that ards which the
plsul is prolrud«l At i ot 1o Chatn relation
may be inferred from the structure of Lathyrus grandiflorus," in
which ne eel, though not actually spiral is distoried towards
side, & again it s on this side that bees are induced invariably
o ﬂhghl & n so alighting thy cause the pollento be promded
against the
B now fet s see what direct evidence we have of e crossing
of our many cultivated leguminous v iegmann’
asserts that by merely planting tugemer ot of Phroous
61/Vicia, Pisum & Eryum, he procured various hybrids, & that
olle

accurate Gaertner, a most hostile witness,” after most. carefil
xperiments in_ artificially crossing the varieties of Peas, come
unwillingly t0 the conclusion that the pollen of one variety does
sometime affect the seed of the castrated female plant, in the
same way as happened with Wiegmannis plant, when left spon-
taneausly to cross with each other. The only possible error in
Gaertners experiments, which I can se is that it might have been
the act of castration & ot the pollen of the other varieties which
affected the colour of the peas in the artificially fertilised pods.
Certainly in some varieties, as 1 have witnessed (but Gaertner
sellcted the most constant) the colour of the pea is extremely apt

A writer in Loudon's Gardener's Magazine (vol. 8. 1832 p. 50) [Letter sigaed
G.C' Says that having abscried it (i plant never et it pods. by moving the
15 Yo consing the Sgma & anther o protrude, he fopnd fhat the reater

< formed pods. Bt his docs not aways

* Divuderngans &
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0 vary.—1 was led by their statements to apply to Mr. Masters
of Cantrbury. a gt T of peeed & he sutho of  aricle

n this subject, & he/62/answered me that undoubtedly some
varicis of beas & Beans occasonaly become crossd with oher
varieties, but that he had never known a wholg crop deteriorated./
62 v/Again in M Starps g o wed nurseris' it is said that Peas
are grown ver sively & as they are considered liable to
gl it o s Aaplog s Sk
separation.'—/62/But in these cases, I must remark that it must
always be very difficult to distinguish in close varieties between
the effects of a cross & of simple variation. Lastly it is incidentally
asserted in the Memoirs of the Board of Agriculture of New York®
that he vritiesofthe Kidoey-bean eaily cross with esch other
when grown og

wIet o lok tothe evidence on the ather side. A Knight
Chsuied sovaral pesowiee; Gn souie o, pul poion oF S
varieties, & some he left without any; & these later did not set,
showing that no pollen was brought to them by bees. Secandly
Tapplied to Messrs. [ ] great raisers of seed-p:
not believe that their varieties cross, & they take 1o especial
precautions o prevent f; & this seems t be he general pracice
ly a friend Y plnid during o generations,
T varities of Peas & fhrec ins in rows close together
o e o e e e £ o i prodact o el
seneraton & they semed o runafrue; but most of these varctis
were closely allied, & between some of them a cross would n
asily have been detected. Lastly, (& this case has struck me
most) Mr. Cattell of Westerhaven regularly has beds of five varieties
eed grown close gether;
colou hcy

at there was none,
Thave notlced someimes a pint of - ety growing amongst
the others, which [ have atributed o a stray pea having got inio
the wrong packet but possibly such mightbe he result ofaSrossh
| Ao ) Gt il 156,823 11 Amsaong] ol .. 100
soph. Transect. 1799 . 196
< il i my ndesvouts o et tis fo all the Aowers which [ custratd,
Hoththase 0 which 1 it pollen o aher varictes & those which et whost
any polln [} el off unmpregnaicd. This dificley v manpulation s el

Tormed in this Family:  Kive hesed of oty fhrce cwes iz one n he £ences
Erythring & o in Cyrsos.
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for it ko it b very o varieties di
the offspring sometimes are not itermediate but take after cither
parent: thus Kolreuter! crossed red Hollyock with the pollen of
yellow & the two seedlings were yellow; I crossed a dull purple
Hollyock with the pollen of a bright yellow & the scedlings was
red. Kolreuter crossed a white one with pollen of red, & the
severaloffsping et ed, it one pupl.
4/With respect, then, to the Leguminosae, bearing in mind
e facs g their structure in relation (o insects; bearing
n mind Wisgmann & M. Masers & Messrs. Sharps staements
& ot ofhes bund the opp¢ just given, more especially
the case of the Sweet Peas, it is difficult to come to any sure
nclusion. But, 1 think, we may conclude that crosses between
individual & individual, if such do occur, can take place but rarely
in the Leguminosac; & the facts here given seem (0 me more
strongly opposed to ihe s, which I am attempting f csablish
than any others, ot present known to me We have seen
in a former part of this discussion, that e
plrodit,offer & iy f.my potion of gencral rossin from
imple occurence of very sumerous fowers on the same
ol close together. Therfors 15 he pszhonnccous sracure
tiane it ifbeslty, (s 5 maeh sespmvaied . foestores
belongin (o he papilionaceaus divsion o ne Leguminoess,of
which, & [ am informed by Mr. Bentham, there [are] a good
many in Tropieal counes of giganic 512, & o whic the Robin,
‘pseudacacia offers a well-known example

Fering only in colour,
take

641 will now sum up the discussion i this chapter, on the
question whether it be a subordinate law ‘mysterious act
of reproduction that occasionally the concurrence of two distinct
individuals s necessary. First for plats, the nomerous cases of

varieties which are known to cross freely if grown near cach other
i exaordinary precautions whicl kybrsdiscs snanimously
agree are necessary (o prevent a castrated plant receiving pollen
ffom another individual, thus oblitrating the sction of the
iy cases of dichogamous/65/plants, or
those in which the pallen is shed when the stigma s mature
at different times;—the many cases in which insects are necessary
for the fertlisation of plants; & the other cases in which they are
not necessary, but in which they are frequently visited by insects,
& in which there seems an obvious relation in their structure to
the visits of insects,—all tend to show that crosses between

Acta. Acad.Peropol. 1782 256
2
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individual & indiidual mus o eas, be fiequent, A camel-r
brush which may be aptly compared with the hairy body o
insect is found useful by hybridisers to bring pollen from v
to flowersbut ask any anc, i he were to remave the polln out
one flow sh, & use the same brush to bring foreign
Do, Whethor he-coutd ihus make s ybeid, & he Wil il you
that there would not be slightest chance of sucees
cnown that protection from rain & damp is favourable
10 the fertlisation of flowers, it is remarkable how extremely

with
Chamben the closed corolla are comparativly very Tow; & a8
has been shown are mostly open (o some doubt [.] I cannot but
Sipect tat such cass a8 that oGGSubuiai, Podosemon,
Ophrys apifera, & even of the Sweet Pea & of other
mplhomccnus fowers wil be modiied & explained with he
progres of knowiedge. How comes i, with the almost infnte
ooy af e the »q,clabl: Kingdom, tat
as far as 1 can find out, is o the anhers bursing acluxlly
on th stgens: i Stylidiom Goldfussiv there 15 &
ot but here there Is 2 wonderfl contrivance of it et
& of collecting hairs, of nectariferous organs which I can hardly
doubt woud favour by the agency ofinsect an occasionl ross
in several « which the anthers move
the sigma or the sigma m e mmm insecs ae requisie @
excite the movement, & not ol
Mahonias ouberies t o cmsm de frcqnemly \akc plsce
agai

hermapbtodite fowers? Koleuie 1 o b bt
sixty/67/grains of pollen are sufficient to fertilise all the seeds in

pallen;, but Hibiscus though hermaphrodit is » dchogamous
plant, & therefore might require a very great excess: in Geym
o N e e
1 10t M5, question mark withn parenthess s pencilld afer Goodenia
2 1761 35, & the matement

Belsae'sur Kenninis. 5. 346

Gacrnr Birage & 5. 346, [Aer s note came the words i the’fllowed by

by ey rgecuoug Tt he Tollowing iy o aubered

ol 67a eading’] Gardeners 545 Artice o ther being 7000
x Giyelne— menton &
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

that thssuperfityof pollen i simply for ensuring he fetilisaion
of the plant butan this view it muat be admited that generally
,, we beer <, withoutany objet which we can sce
v oo, sl e so it et ek
b AR s CapRaNiA by & G Spertans of 1o bty
wrought an organic product as pollen! On the other hand we can
ualemind fhalds b0 ezt mkmg place so gcncrally in
s,—the maturity of th
et many & vy cutious rlaom of e
(o the visits of insects—the superfluity of pollen—/68/the presence
in closely allied groups of hermaphrodite & ciser, unisexul
play

D oihi e b o o s powe between vaious
Kinds of polen specfclly diffrent & the stigmatic surace
et i kbl it e ollm G Gt vl
o slight virety may be prepolent over the lowers own pollen;
& from the facts given in regard to the greater vigour of the crossed
offspring of varictics, I belicve that such crosses wo

a better chance of surviving in the severe struggle for existence
o which all living beings are subjected, than the o!ftpvmg of self-

yet I come very far from supposing that
stuch is the sole good of the separation of the sexes, (which necessi-
tates 2 cross each time); for analogy leads to_the belie that
division of bour, o s Milne Edyards expeession,tnds 0 he
perfection of every funt

P Timing to snisal, 1!llmugh many are hermaphrodite, we
have the remarkable fact that not one single land animal, in
which  fortuitous cross s obviously impossible by the sime
agencies, viz insects & wi efficient with plants, is
Emapicodis n the sackscnss of e ord ot self aFAesen
Again amongst aquatic animals, not one case s positively known,
in which a perfectly enclosed structure would render 4 fortuitous

e

eross i I Is fortuitous crosses
not i may infer from the fact that many fixed
facts ers

xes. T &
with those just referred (0 under plants, as to maturity of the
ova & spermatozoa a diffrent tinhes, we can undersiand If the
occasional concaurs of o individulsbe  necessity & Link it
ould be difficult o offer any other explanation —

‘[an " Pari, 1951, intod. pp. 35,
Eh

n
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
T0/1f it be asked why the occasional concourse of two individuals

offspring of two varieties, & even of two individuals in herm-
aphrodite plants, have their vigour & fertility increased, afford
3 suffient snswer, Even hybrids fom between distinet speces
gpin in stature & vigour compared it thei pue parents
strange cases their ferility which is always eteriorated Seems
Somewhat improved by furher crossing./70 v/On the olher hand
close interbreeding, even in animals with separated sexes in which
a cross, between two individuals, s a necessary accompaniment,
secm ijurious/701 would sppéar s ifth good from crossing
was like that felt by the individual from some slight change in
the conditons o is exisince. But f it be further asked, why
changed conditions should do 20od to the individual, & why a
slight cross should add to the vigour & ferilty of the o[ﬁpnng,

Stk ol Tt ldeait o ot e chny T S
think that it will hereaer/71/be found, that the occasional con-
course of two individuals, & these individuals not very closely
related, is a subordinate Law in Reproduction —I have stated
in full all the facts opposed 1o this view, which are known to me,
but have not given all those in favour of it. The difficulties many
of which as we have seen are grave enough, I must leave to the
judgment of the reader./

7200n changes of condition casing lesencd ferility or complete
steilty—"As we have in this chapter s lagely discusscd the
good apparently derived from crossing varicties & individual
from sight changes in the conditons of existenc, it i e
t here, also, to discuss the effects of those changes
i ek o S fior ey oforgan beings; though
the subject is, I think it will be seen, more itimately related to
hybridism than to the points hitherto treated of-

There is a wide difference, as strongly insisted on by Isidore
Geoffroy St. Hilaire” between taming an animal, & getting it to
breed i captivity, which alone can be called domesticating it
The one is very casy, but domestication, as the experience of all
ages shows, is very diffcult. One’s s impulse 1 0 aftribute

e n e M. s penciled he st s 0. 102t he cdof i

) Se Pt 1S3 G 1, o Hedes Sty o can

Condiionsof Lie o chapter |

TSmace o hsion 1 b Voo .1, noe 3, Darwi e
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

the whole dificulty to th sexual instint being affeced, s bas
ofen been the cxplanation wih respct to the Elephant n Indizy
6.0 wsee of by o acatens tocsmioper plecs b
el o o, T some naneet ey b  Bhcient
cxplantion T3/but in ety many cases, anials couple but very
arely or cven never conceive; & hes ot be an instinct
oveover wé shall ind i plans  lrge purllel seses

Why many animal aken young, ety tamed, it helthy
& living long, should not breed, it is impossible 1o explain. One
it s b s e i he oo O i exmem:a
Sometimes one may infer that it is not owing of
climate 33 when caplive animale vl ol breed i thee nalnvc
untry: er cases it would appear not to be cau:

e ek ety ChAsof o e iy bt
due to these several slight changes combined. Some orders are

far more affected than others, without any assignable reason; but
it often happens that certain species in the orders usually least

do couple but never or most rarely produce young. An apparently
very slight change in the condition of existence has sometimes
caused n aimalto bred, which had never dote sobefore/

7471 will now give some facts. My matcrials are derived from
scattered notices; from an M.S. report from the Zoological Garden,

were seen (0 co
subsequenty publshed Repors, & fom inquircs which | made
o the Keuper of the By o the Surtey Soalogien Gardens
T hould peges o | Hewe mo doabt o vndes very slightly
difterent manggement,in oher menageie,th results would be
somewhat different; & that in the long course of years individuals
OF the Teast ruithl speeles would be found. (o produce young
under the same treatment which rendered all other individuals
rile

st for the most notorious case of the Elephant, in its native

* The folowng dutiosly legble penciled comment occurs on th vers of fol. 74
1 iy e e o imas o brcing Vi Garughy e & (e
comiderabie Hbery n s own couriry 1% menageris very many do not

i i
ot o e ey & oo e yomma—Thie bt . T ] g
v isnng & sl bt b some 1] ong & B widty
ol vy 1k hoep v ighly frle el o S s h lsen
Tty e i casses without sny appasent 7ol Insincis
s
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

country of India, though kept in great numbers in perfect health,
has with one or (wo exceptions, been never known to couple; but
if we go' [a litle castward to Ava, we hear from Mr. Crawfurd®
hat the “brecding i the domestc sate, or at leastin the hal-
domestic state in which the female clephants are gencrally kept,
s of everyday oceurrence;” and Mr. Crawfurd informs me that he.
believes mm the difference must be attributed solely (o the
females being allowed to roam the forests with some degree of
o The captive shinoceros, on the other hand, seems from
hop Heber's account” to breed in India far more readily than
e hant73 T vy, Fou Wil spicsof e ot s
have been bred in Europe, but generally one species with another
already [?] hybrid hete; though the conditions of their existence
must be very different from those of their native desert home.—
Most wild species of the Pig breed readily; & the Peccary [Dicotyles
torquatus] has bred in the Zoological Gardens; but this animal,
in its // [species, the D. labiatus, though rendered so tame as to
e half-domesticated, breeds so rarely in its native country of
Paraguay, that aceorig (o Rengges! th fctreqies confimagon.]
76/The camivora generally brecd nearly, or quite as frecly, as the
wminants in captivity, but the plantigrade division must be
exceped. Beas of seeralspecies couple most el in the Zoo-

logical Gardens but cwith the exception of the cinnamon bear,
Have mover breds have!bred oy thrice 1 haye heard of the
adgers having bred twice, oncé in Germany® & once in the

Zoologiea Gardens;  suppose it must be very are i Germany,
as the fact was published. The Cuati or Nasua in its native country
of Paraguay, though kept in pairs for many years, & perfoctly
tamed has never been known to breed there, or o show an;

with two other plantigrades, Procyon or Raccoon, & the Gulo:
thee three geaers, have been kept Inthe Zoologcal gardens, &

 two former e e know 0 couple, bt e neve bred—
In e ot i very dif
bred, but it has very rarelytaken plce with Torerd diskaliee.
i the Cal Faily, easeins 16 lheoass very genenal; bt even

e they coupl faf mor freely than conceiv S. retum
" s sy e Themising porionsof sl o Vo
150, 15, porion retng t nates 1315, which are quated s¢ mores .41

ot the Cobit af A", vl 1. .

Sournal, vl 5 p 213 (.. Journey though fdia )
g s 52711

[Sicmammwa Peiski] Wicgrnans Archi. e Naogesch, 1837 p.162

Rengger. v p. 106

%
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

from the Zoological Gardens for eight years the coupling was
noticed between various species 73 times, but young were produced

with the Carnivora at these Gardens, & when they were freely
exposed in open cages to a much coider temperatare, they were
found to breed very much/77/more frecly. T have never been able
to hear of the Tiger, though known to couple, breeding in India:
nor does the hunting Leopard or Chetah; but Tin) this latier case
pains may have been take to prevent their breeding, as animaly
which have hunted in a state of nature are alone worth taming.’
Every one knows under what unnatural conditions, shut up in
& el cxg, thg Fevot bieodds & eves the ofer by once wied
in the Zoological Gardens; whereas the Herpestes griseus, though
any have been kept in the gardens, & some species of Viverra &

In regard to Rodents, the Rabbit breeds most fieely in wretched
litle hutches, cas does the Guinea Pig, where the common Hare,
though it has many times been tamed, most rarely will breed.
Some few Rodents as the Chinchilla, some mice, a porcupine, o
Lemming have bred in the Gardens; some have coupled & never
 have done neither. To give one example no Squirel,
has ever bred, though the Sciurus cinereus has been known to
ouple, & as many s fourteen of the S. palmarum have been kept
together. Nor have I ever heard of the English squirrel breeding
in captivity. What 2 strangc conrsst 0 the e breeding of the
b, ginepip & whic
aily In egard (o he many species of Monkeys; most couple
fely, but drin the cight years, of which [ had 8 reurn, th
[Monkeys, in the nine-year Report from the Zoological Gardens,
e Stad 10 unite most ey, but dacing Ue period, thangh
many individuals were kept, there were only seven births |

78/Birds. We have seen that the Camivora, with the exception of
the plantigrades, breed prety freely in captivity; but the cas is
very different with Hawks. It is said/* [that as many as cightcen
species have been used in Europe for hawking, and several others
in Persia and India;" they have been kept in their native country

! Scmans R i V13,10
(Mo 7 ha e €t 0 e oty o emnant, The prccsing
Bl B o Yo . 156 14, S s 330
HijGirt i Jneon)

*aceoring o e Csimor &6, .51, ight species e v o
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

inthe fiom conditor, and have been flown during six, eight, or
 there s no record of their having ever produced

oten bl in conineients vt what s change n abits,cimate &
nature of food they must have suffe st Gallinaceous birds
Drought from all quariers o the warld, breed very feely. We see
what an astonishing change the Guinea-fowl, from the dry deserts
of Al & th Peacock ffom the jungle of ndi bave undergone,
& yet breed freely. At Lord Derby's some Ortyges, Grouse, & even
Partridges have bred. The Capercrulzle has bred in the Regents
Park; but in Sweden it has been found [ ] that the [ ]

grouse would not breed wilho th bleds wets Kept i space
Though smal ane, of enclosed wood. On the other hand it is well
known that Partridges will not breed in captivity; but one case
is recorded of the red-legged panndge having bred’ when kept
in 2 large court with other birds.

T e
in confinement: in the return from the Regents Park for the
eight years, thirteen species bred, & only two were seen to couple
with no result—Both the magnificent crowned Pigeons have bred
in the Gardens; but Mr. Crawfurd informs me that nearly fifty
Sids were kept n a pleasure ground for several years in Prnce
Edward Island, in a climate one would have thought admirably
adapid 0 them, & tht they never bre

uch numbers are kept & which have often
lived to such exrordiry sges, showing tht they are healthy,
breed 5o rarely that paragraphs in the newspapers' are sometimes
insrtd when such ocers: i the Regeris Park, & n he Surey
Zoological Gardens some few species couple, but 1 believe the
Aatiatan Bighana puchelie iy e iy species i s e
produced fertle eggs: Sir R. Schomburgk My\ that Paros kept
tame & loose in Giyana do ot brecd—What a siogular & in-
explicalecontst s ths preserted by T
birds or insesore, svera s the lnnet, Goldfch,
Siskin e e known freely 1o breed with the camary bred In
confinement; but very many others, as the Bull-finch have with
the exception of one or two crosses with the Canary, have never
e Lontors M oot B v i 1531107

ey Aienscom 45 p 655, i, Ast. Repor [ 145, a2 .71
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

been known/81/to breed. Though Larks, (Alauda) of four species

kept in numbers, & I have known of some which lived in
a large aviary for seven years; yet none, as I have been assured
by a great Bird Fancier, here in their native country have ever
been known to breed. In the § year retuns from the Zoological
Gardens, 1 have particulars of 24 confined species which have
never bred, & of which only four have been known to couple.

Waders or Grallatores, as a class, scem eminently sterile in

captivity; but many of them are shortlived in this state, so that
the fuct i not o remarkabl as it would otherwise
heard only of three breeding: namely a Water-Hen (Gallinula
chlocopus) 1 the Rejonts PArk n Crane (Scops pardises) t
Lord Derby, & Grus antigone at Calut

TR sreat Duck Family. Anatidac, sems (he most fele of
all, apparently more so than even the Gallinaceous birds or

Between 20 & 30 speies have bred I the Zoological Gardens, On
the other hand, Sir R. Schomburgk® says/82/that he has never
heard of the Dendrocygna viduata, though casily tamed & fre-
quently kept by the Indians of Guyana, breeding. Lastly with
respect (0 Gulls (Larus) «& Pelicans, though kept in numbers in
their native country, in the Regents Park & Surrey gardens, are
never known to couple or to breed, with the exception of the
Herring Gull in the 1850-51, in the Regents Park. But their
condition of existence & food, it might have been thought, would
have been not more unnatual thats ith matine Ducks in o
men, Tt seem o sue in el ety ke th lrger animals,
[The botiom half o s fotia i bank |

S5/ have been informed in the (Regents Parks Zoologiesl
Gardens, that even those Mammals & Birds, which do breed in

e

briliant colours of many cock birds under confinement.” The
young are apt to be born dead or to die immediately,—of which
Fct Rengece pives sovers insances in Paraguay. e fasr of
milk is often checked;, which all shows disturbance in the repro-
0., Gy The Koty Mensgaris 1846, 1 i . By Report At
ol My 14
2 Glograph Jourmatval. i 1844,
* Bron o e Nt .3 54, Baingion] Pl Trsms 172.p. 378
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

ductive functions. T have fancied that even the strangely perverted
‘maternal instinct, so frequently leading animals in confinement
o devour thir ne-bom young, may likewise b conested with
the same general disturbanc

Consdering al the facts “ahich T have been abe 10 conccl. most
of which I have given, it seems impossible (o come [to] any
definite canchsion than hat saptiiy has an cspecialy isjuions
influence on the reproduciive system; & more injurious in some
orders than in others, but with many exceptions in ever

in the effect produced by captiviy is vast, when we compare/§4/
carmivorous mammals & birds; nor can it be generally want of
when we consider for instance the case of Ostrich tribe,
5o cooped up in confinement, & rangng so-vadely in ther natura
state: nor can it be generally change of climate, when we see
captive animals so frequently sterle in their own climate.
case of domestic animals, pethaps, is hardly appropriate
with respect to climate, as it may be said that their constitutions
are enured to change; but it is remarkable that those Dogs, as
the Bull-Dog, which degenerate in India, yet breed frecly there
s 1 am informed by Dr Falconer, as do likewise, according to
Dr Daniel dogs imparted from e ito Siera Leone, From the
latter country, | have received owing (o the kindness of Dr. Darell,

t0 a great change of climate the males were ready at once to
procreate their kind. Rabbits breed pretty well in India. The only
Instance of the fertity of domestic amimels having been affoeied
of which I have head,tht of Gess & Paulty given by Roulin
when first imported into Bolivia:' Dr. Falconer, also, informs me
Uha the sggs of Turkeys in the hot & dry provinee of Delh are

extremely apt 10 be infertile: Geese,/85/as I am informed by
Mr. Crawfurd, do not lay at Manilla.* Lastly we cannot gencrally

ealth, for many of them live to old age; & in the
o T FIOEing, b ey B eET ekl Mot vy
the diseases of which animals dic in menageries, (& numerous post-
examinaions of tie caes i the Zoolopical sardens have
been published in the Veterinary Joumal), are chiefly
fammations of the inemal viscera & membranes, & tubercular
cases. Such discases are known in mankind not to affect the

Bronn Gesfeblchie .2 p. 100,
1se.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
reproductive system. Of all domestic animals, the sheep, perhaps,
i the mos subect to discas,yet i very fetlc Tn capive
animals, the reproductive organs, do not appear o be diseased;
Pt ther proper fancion fs oflen most gevly intefered with
The case scems quite an especial one: I do not know if there are
aianees OF iny cthct. Organg, Aot dpessed, Yet mot peforsaig
their function. We can attribute this deficient action only to
‘general constitutional derangement./

86Plant I the vegetabl Kingdom ther s 8 arge las of s
gard tosteity analogous wit thess i the arimal Kingdom
Bt fhe subjetis Jere i obecured by seveal consdersions
It is notorious that very many plants in hot-houses & in our
gardens, though living in apparently the most perfect health, &
often more vigorous than in their native habitat, never produce
seed. 1 do not allude to the cases in which the seed-pod, for want
at or other causes does not ripen, (though this may be
analogous 10 the frequent births of dead offspring in menagerics)
but to those cases in which the ovules, as far a 3
not fertilised. Many productions of the emperate region, for
instance most of our fruil trecs, when grown in tropical countries
do not flower; so it sometimes s with plants in our own country
when treated With an excess of manure or kept 100 hot & damp
in greenhouses: but it sems very doubtll whether sch cases
dr ourprsent subjct o e the eprodetive indvdual
is not produced, & therefoe cannot be clased 3 seile
check over luxuriance, gﬂrdenen in India  the oot
way European plants whu:h hthey culivate S6/But there are masy
foreign plants in our gardens, which do not seem injured by our
il i poles eams perfectly good, & in which
{he pisl scems perfetty fomed, which nevertheless never or
most rarely set their seeds. These cases seem analogous to thos
87/of captive animals, in which the reproductive system scems far
more sensitive to change than any other part of the organisation
Linnaeus long ago remarked" that alpine plnts when culvated in
sardens, though in their atural e produce
o oty s B Y e plnm:d m noeie
situations some will produce abundan seed, as i
Draba sylveses, ane of aur most thoroughly slpime plani’:

‘Swedih Acts w0l 11739 .5 [Sce Linné Versich von Prsnzun der
Gewiclse

1o, 13

el bl 202
Cybele Briannica voi .. 131 [Watso'ssatement hes s shout D rpesiris |
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

hich mulipis ief by secd in Me. H. C. Watsor's garden
Zuccarini has remarked' that scarcely any of the genus Oxalis
from the Cae of Good Hope will seed in Europe./
&7 iin the genus Syringa, which seems perfctly hardy in our
climate, I cannot hear that the Persian or Chinese Lilac ever sct
their seed; & I find thet their pollen in water does ot swell like
that of common Lilac, which does produce (I do not know whether
thvays) seed, which I haye mund to germinaie; wheress in
fances® the common Lilac, as never producing
e, though aving wel formed seed-capsles in the same manner
as many quite sterile hybrids here./87/Many hardy liliaceous
plants are quite sterile in our gardens; as are many Bog plants:
Numberless instances could be given: but in some of these cases
the subject is much obscured by what Gaertner has called con-
tabescence, namely the sbortion of the anters, which in some
cases way connected with any change
of conditions; b 1 shal Tave to et (0 this subjeet
ere are several cases on record, as in Lobelia, Passiflora,
Gtadilus, Lilum candidum &c, of plani having good pole, a5
own by its fertilising/§7 bis/other plants, but in which the
e grgan ciher cannt b frilised pyway, or otly by pollen
of another individual or other species
special cases, e those ofthe contbescent s, bat 35 they
generally occur in exotic genera, they are probably due to some-
thing unfavourable in the conditons o «exisence the culvated
plans. Pollen, when once in process of formation does not appear
e e o e o 4 oo ]
gathered with flowers in early bud, & (ifs placed in water the
polen will be perfectly matured. But the e organs scem much
more sensitve, for Gaertner found" that generally with dicotyledons,
previous transplanting, even if the plant did not flag at all,
prevented the act of fertilisation; & this resulted even with plants
in pots, if the root had grown out of the hole at the bottom but
in some few cases as in Digitalis the transplanting did not prevent
fertilsation. A g to the testimony of Mauz, Brassica rapa
ripencd its seed, with the plant pulled up & placed with its roots
in water, as have several monocotyledons when
roots. But 1 do not know whether in th s the flower had
previously been fertilised, for this, judging from W. Herbert

 arvin e s e e e e
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

expeiment on Crocus makes a greatdiffrenc; or he found that
A e s o el el o
rcvemed th sced rom beng perfcied, pu ha "o zppllcumn
£Fits own pollen would feriliseth flower afe (ransplamation™/
S8 accordance o the nsture of th speses acted o, excess
ieve especially ammoniacal manures,
wm pmd\m: slcnhly thmg 55 eastr, as 1 have tied 1o produce
primrose, absolute sterility by
manuAng i tod eh Floaty of pecfest Rowers are produced.
but these produce 1o seed, or seed which wil not grow: Gaertner
also alhdes 1 the excessve flowering o some erile speces, &
compares the fact to the excessive flowering of sterile hybrids: in
other cases too much manure, especially if accompanied by too
much et s efor alluded i, prevents owcring, The cffct of
 depends on the nature of the plan; in some cases

uch les effet than too much ricness on casing sterility
although of course the number of seeds is lessened, owing to the.
Jessr size of the plants: but n/89/some plants of Trifolum minus
ens, flowering on an old lawn never manured, not one seed
seemed 10 be produced: some other plants produced very few.
T have tried starving kitchen garden plants & very small & few
Pods can be produced.
iod of growth during which the plant is watered ofien
seems to mm gy he ety of a plant so o docs botom
heat. Many pelargoniums are extremely sterile (many of them no
doubt owm" o B btag o) b e o b obiained
from some by extremely slight changes in treatment. So Kolreuter”
aftercomparing the manner i which some pue specis of iabils
ir flowers like hybrids, says that some were rendered more
fmvlz Ivy bing kep drye in pots. Very lght changes i posion
 bank, inste[a]d of at its foot, will sometimes make
T Silicace, At . piat whick agpeaoi qpally eatiy b ot
positions, selting isseed o not producing one—

! Joumat o the ol Soc Vol 2. 1547,
astarderzeuging 5. 37 A —

© G Do, 378 5. 319:Kolreuer Ace-Acad. S Feeribrgh 1781
Pl 305
Herbert in Hort Journalon Crocus © Nova Act Petrop 1793.p 391
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

No doubt temperature has a very important influence on the
fertilityof lants: bt it i surpiing wht changes, i tis respect
s me et 0 VG ey ot naurally subjecied.
To  Dean Herbert showed me in
Zephyranihes Candida seeding well aler having been Yt corered

0/snow; but this plant, he informs me is a native of La Plata,
where snow does not fall; & it runs wild & spreads itself in the
dry & hot climate of Lima.—

Several cultivated plants, like domesticated animals, will endure
the greatest change of climate &
makes the case far more rem:
changed that their chemical composic
Dy e informs me that Hemp secds well on the plains &
on the mountains of India, but ts fibre is brittle; Linum does the
e, but i seed contan 25 pr ont more o e poppy ontains

‘e plains much more narcotin in proportion to morphine; &

m ' heat the 8 Sl iotonce o proportions of sarch

luten et these plant in bot siwatons ssd well— sugpect
culbtvaion alloms  plant 1o anderge Shange ithout striiy
Thave alluded o the more o ess coraplte sbot
called by Geertne, contaboseencet sakl 1 reed Gasriers sblo
discussion on this subject, T attributed all these causes to sterility
from changed conditions. The cases are very numergus: Kolreuter
gives many’ in Dianthus & Verbascum: Herbert' adduces the
K. Americy Azaleas,91/which anyane may compars (as | have
often done) with the most sterile hybrids, & the anthers will be
found 1o be in exactly the same aborted condition. Gaertner has
shown, that contabescence varies in different plants in intensity; —
that it occasionally affects very many species in all classes but is
mostapt 0 occur in cetainonders, s n Caryophylacac, Lillcese
(& Fricaceae may, I think be added); ~that when one
affected generally all are affected:—dhat whatever the dcgrcL o
contabescence may be plants propagated by cuttings, layers et
retain’ the same degree of contabescence: & that it comes on at
avery early period in the bud

These facts alone, would not have convinced me that conta-
bescence was due to some cause distinct fo exposure fo unnatural
conditions; for in plants, very differently from in animals, we
may I think infer that the fertility of the reproductive individual
or flower is n.Uy ‘s much affected by the conditions to which the

e o Kenmmis e 1 et e
meuhm:\mnbu 10,512 Bl p 57
 Amyidacess [Beinagels 19,
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

whole plant, o vegetative individuals have been exposed, as by
those to which the reproductive individual itself s exposed; we
see this in the effect of previous treatment on the bearing of fruit
trees, & this perhaps would account for contabescence coming on

very carly in life, & for all the flowers on the same plant being
affected. But Gacrtner further/92 /shows that contabescence, when

rcompatible wit the view fhat contabescence can be caused by
unnatural conditions of existence; for it seems incredible that the
female organs should not be at ail affected whilst the male were
rendered completely sterile: some degree of inequality of affection
would be not at all improbable, from the frequent production of
Irids n those captiv aminals which very ey produce pus
[%] young in confinement ver endemic plants are
contabescent, which seems =quﬂ|y incompaiible with the sbove
view. One potent cause of contabescence probably is a tendency
o become dioicous, as indicated by Gacriner in the case of Silene;
& that may have nothing to do with external conditions. On the.
other hand, as exotic plants seem very often affected; &

plants, when transplanted into a garden; & as Wicgmann’/93/states
hat the contabescent wild plans of Dianthus & Verbas
e found, grew on a dry, sunny strile bank, the affection may
some instances be duc o exposue to unnatural condition
Double flowers: scedless fruit—Flowers are ofien made, (as com-
monly expressed) nearly or even quite infertile by doubling. The
male organs are much more often affected than the female, as
one may see.” The tendency to double depends on the naturc
of the species; for we have some species extremely double, as the
Gorze, in classes which very rarely have double flowers. It depends,
also, on the structure, as flowers with many stamens & petals are
most apt to become double. Luxuriant growth & rich soil no

{3 B B 1
llluc\).\mmuvmmmmpmu\ “Antenis i |
Gacriner Bastréreoging &
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

doubt are highly favourable to doubling; & Prof. Lehmann' found
several wild plants double near a hot spring: on the other hand

gro
Tere sl vior & Sphvies e Aewilte il v o
Pl growing very poodly uader vourable couliions, with a
distinet tendency to become double: therefore luxuriant growth
& good soil are not absolutely necessary concomitans./

94/Again when the fiuit is largely developed seeds are rarely
perfected’: we see this in our best pears: the Enville pineapple
which is a poor one i the only kind having seeds: his is notoriously
the case with the Banana & Bread-fuit; it being extremely rare
to find even a single good seed, except in some poor varieties.
Soagain it is generally believed that a great development of tubers
o roots often (certanly not always as in carrots, turnips &c)
causes infertlity; as does a great tendency to propagate by
runners, & suckers

These several affections have always been considered as the
causes of the lessened or destroyed fertility, owing to an antagonism

produced a grea development, especaly ifin the proximity o
the reproductive organs, this would tend to produce in
it i bave i, consites what s eoquently ives n enbaod
plants the first tendency to such development often in connection
s LT ot that the frst endeney
been given, selection, taking advantage of the hereditary
pnnclple has played a most important part in nearly every case,
¢ know/95/in the history of several double flowers, in which

conditions, more especially
of the flowers, the great size & 30
1o0ts, & the tendency (o form suckers &c is the resull of, cor is
compensation of; organic
formation of secds, together with generally an excess of food «the
proces having been perfcted by mans selction. | have come
this conclusion, from finding an exactly parallel Series of facts,
but not perfected & added to by continual selection in  case in
| Quo by et B, o 567 * Gantrers Croice.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

which lessened fertility or entire sterility has supervened from a
entiely independent caus; mamely from hybridiy. Guertner has
shown' that hybrid plants are more inclined to produce double

ing tendency 1o yield innum s g G
m(hhz/?fv/mnsl strongly on the very general tendency of hybrids,
even utterly strile kinds, to prodace th perfect eceplacls o the
seed or fruit: thus, Sabine on Passi

Wit respect (6 the dovelopment o roos, Kolreuter cxpreses
his unbounded astonishment a the sze of those of

ANl hybridisers, also,’ are unanimous in the sirong !:ndcv\ny in
hybrids to increase by their roots, & throw up suckers &¢—
Consiering i sty paralel series of facts, & that it an
hardly be disputed that unnatural conditions have a special action
in lesining the forliy of rganic beings, i sems to me, (ha
view here adopted, that the lessenes

of facts here alluded to, come, I think, feirly under the present
discussion, & support the conclusion that considerable changes of
condition have an especial action o the reproductive system.
Tmay add ists have often/97/spoken of infertility
35 the bane of horicllre; bt ot the"Viws Lere advocaid iy

ugh fo confess hat though this may be so, they owe (0 i, their
Choicestproductons

96 wiHow far the several known & extraordinary cascs of plants

arc abundant, come under our present subject, I am doubful,
‘Certan plants sscend mouniais . heigh, & in he arcic resions
0 4 latitude in which they do not produce seed. In such c

1 presume that there can be no doubt nm their m(cmllly is
owing to the climate to which th osed, but that they have
Some olher advantage over (her fow competitors in these strile
regions,which allowsthem o hold thet own We may suppase s
tobe « in the curious instance mentioned by Kalm that the
ot firou tecs Which bgve i s Jmpénaable s the swamps
on the shores of N. America, never seed there; but only when grow-
ing in the higher couniry. Certain waie-plans in our own country
rarely or never seed. Dr Bromfield* gives a still more curious
! Busa. ¢ 565

* Bt Frctusgmerngges g Bt s Egemchatt sk s
brite el den Basanden
* Girter Bosnd 3 S71 (Phyulogis, 1848, 33, p.376)

w

P ST Sl —




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

instance, namely in the common ivy which abounds in Russia &

over the North of Europe but never flowers
97/Although we have seen so many animals in captivity & so
‘many plants under cultivation are rendered more or less infertile
ye those nimals which do submit to the paricula changes of
nditions implied by domestication, are far from having their
feniliy chorked; onthe eontrary the more abundant & regular
supplies f food, which Qomestc mimale probably recemvin
comparison with wild ones, appears, as might have been expeted,
to increase ther fertlity/97 Vit it be denied that domestic
animals which are often fattened & which are protected fr
fammine, do receive more food omvaversge than vild ones then
T know not how to tst the dictum/971 have compared the produce
of nearly all our domesic animals,’ with their wild prototypes,
when known or with the most nearly allied animals. OF course
there is often doubt about the rate of increase of wild animals, but
far as known all domestic animals, without it be the Peacock,
bear either a_greater number of young at a birth or at shorter
intervals, probably at a younger age, than wild. In some domestic
il seleclionSWmay have incresed thle ey, by the
most frile individuals, but n others as in cat Pigeans &c do
ot suppose this point has ever been atiended (6, In regularly
cultvated plants, some as we have seen are nerly teil; but
these are such as can be propagated by cuttings, grafting &e; &
in st of These the infoniiy, 1n accoutance wilh he views ust
advocated has been of use, a5 causing greater developmeni of
Some useful product, & thersfoe here nferlty has been selected
any plants, cultivated for their seed, selection probably will

‘many other plar
propagated by seed, but yet which would never have been selected
for this advantage; as the carrot, parsnip, cabbage, asparagus. As
in these instances the wild prototype is known, 1 have taken the

plants, & I find that the cabbage has about
much in number that it is difficult to estimate them; but on
comparing beds of carrots saved for seed in a nursery garden with

plants, the former seemed 1o produce about twice as mucl
Soc, Caltiated cabbeges yekled oo s many pods by mcases
as wild cabbages from the rocks of South Wales. The excess of
* (Memorandum peniled on vers: Bechstein—Feret, Rabbit ¥l Pigeon
Mron]

T ext s picced out 1 (he st two paragraphs of eh. 16 1n Voot .
B
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

beries, produced by the cultivated Asparagus in comparison with
wild plant is enormous...with plants like carros, cabbages,
and asparagus, which are not valued for their prolificacy, selection
can have played only @ subordinate part; and their increased
ferility must be atributed 10 the more favourable conditions of

it under which hey ave long existe '
alluded 10 this last subject more particularly on

o foodcheeks Fertlty & poverty inreses it or "hat prolificcss

i i of e e oFBetcion  ndependently ot i,

in regard to whom, 1 should hm thought that the Malthusian

explanations of restrained or reckless marriages, would ha
o

me the undoubted fact that you can fatten individual animals to
such an excess, s o check e oty &, hat i phats the
e can b caily done by excess of ure.” If indeed it could
be proved that the. g it il & plants, which
existin the greatest Tromber any country, from this very cause
of ther Tourishing so much, bad thei ety ehosked, it would
t serious objection o the principles hereafier to be
clumdaled in the chapter on selection. <But to me, all the facts
(0 point in an opposite direction../

w  the oot of the blank portion of ol 95, Daewin pencilld the follawing,
anbionly Tegils memarindum T caerot (1] 1414 not msature but sfer
seecing e o i e ompre . he g e sl

e han those rowing n narralgro
b bund 1 UL ol 611 24, pesn e belong
 The Trie Luw o Population. | hav read i work, an sl by M. ckaon
o Fordn Qi i O 15157 o Fopiiion

Malthas grest wrk,
W Tt capabie, bt | canor 4y (AL he have 2y Weght with
i oppositon o th e fcts given n s chapier & whichcould ave becn vy
44063 1.1 am bound to 444 that s0 mmm S suihority 3¢ Dr Carpenter

Hugh Mil
1 266)Scemeofsame apinan & ek thar “when hrddip isics o e

3 [Toc llowiag et o B e o o 39 ko 6 kg borc] Gaconc n s

When food Tuls Bk
e no quetion tha by poverty of soil the
x v com
e most wondel
i iy
crics, can i b helieved, hat hi 4stonihing Mcresse Wik
inge whatcver
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

1007n concluding this Chapte, it must be admited that the
evidence on the several points discusset ofien very
dubious & parly s on the weakest possible grounds [.) general
belief. Yet to my mind the evidence does seem to weigh in favour
of the following conclusions; tht slight changes in th condiion
f existence arc f

that there is some probability, though many of the gravest
difficulties at present stand in the way, that it s a fundamental
princple in the sct ofreproduction ¢ mm there should b, prhaps
at very course of two distinct
Sndividosis—-O the ibes and, ¥ ik 1 must e admited hat
greater changes of condition, or more strictly changes of a particular
il g e Gl
both animals & plants, to cause infertilty, that the cause seems
t0 05t act mosteapeicously, flcting/101/on order fu more
than another; but with numerous exceptions i cach oder That
as slight changes of condition & slight crosses, arc goo
ndiih & 14 th offpin of th crsing of oty sied o
are more vigorous & fertile so we have a parallel series, in greater
changes of condition causing more or less sterility in the individual
& in the notorious fact of the lessened fertility or utter sterility
in the hybrids produced by the crossing of distinct species or
walke s, Neibor i bybrid, o ina indivialspciespaced
oF i naural condition,can we el il e iy, wheher the
Tty will be geeatly o sightly affeced, S0 ignorant
of the exact cause. But (@ the subject of Hybridity we sha
herafer to retum.——
T cannot doubt the truth of the propositions that in all
e T by ae e G e especial
manner, unlike any other part of the organisation, by the conditions
of existence; that both male & female clement is acted on, the
action appearing 1o us most capricious cither for gaod or evil
mportant, for it brings into con-

of their natural conditions under domesti-
cation. I the reproductive sysiem is o easly acted o 1hay/102/
changes of condition, which do not in the least affect the health
of the individual, yet Seriously affect or entirely stop its function;
surely it is not surprising that the product of the reproductive

ki el prevr: raecndused st by Darwir Online




CHAPTER IV
VARIATION UNDER NATURE

INTRODUCTION
Dawin wite the orginal st o chapter 1 duin (he pered fom mid
Do 1356 T oy 1857 o i s okt Dy A g
later he wrote & fity sheet scetion on the contrasts n variation in gener
th  small ies,  intended for insertion
i his original chaper. The hisory of these two parts of the
chapter is best considered separately. Tn comparison with some chapiers.
he original section of chapter four shows relatively Tile evision. On folio

67, pencilled additions by Darvin dated 1361 and 1867 indicate his return
to ihis section of the manuscript. From folio 68 10 72 cancellations signal
that Darwin made latr use o the material as Dr Guimond discovered. But

“The large scction written later on onness, rang, and variation
of spedies i Taige and small genera s 2 iy aorspaie fom the
est of the fourth chapter. [n an carlier memorandum dated January 4.

55, Darwin ndicated one theme o s Secion:

it may be concluded, as Mr. Watson remarks (Cybele Brit. val. I,
p. 18) that "those most widely & generally distributed, cven in
large spaces, being usually also the most common species.
Hence we may rudly conclude, that wide-ranging specis are
commonest: this harmonises with fact that they range far & arc
numerous, from same cause, viz successfully struggling with the
organic & Physical conditions of are

e mumber of individusls must sspecatly depend o sruggle
with other individuals,

rd to extensive numerical analyses of catalogues of regional flors,
including helpful vofumes borrowe frorm Hooker,all 1 provide quantiative
View of varieties as incipient spesies, Darwin later wiote

Hooker:

! "On Specific Diferences in Primula, Linn. Soc.  (Botany) 10 (1868), 4412,
The Diferant Forms of Flowers o Planis of the Same Spectes (Landon, 1877),

R in €D, MSS, vol 45, fols. 15-19.

ol 151, fols. 367 of 2 no. scquence. The s sentence wassdded

i penci long the margin.
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VARIATION UNDER NATURE

1 was led (o all this work by a remark of Fries, that the species
in large genera were more closely related to cach other than in
small genrs; e o, seing that vaietis nd spece
arc so madly disinguishabie, 1 ¢o should find more
Varicties n e lrge genera than in i i

Fries’sacment appears in Darwi's rending notes on the Boanical
Gazerte, where Darws
p. 188 "In genera containing many species, the individual species
and much close ogether than in poor genera;hence it s well
former case o sollestthem around certan ypes or principal
opecics, about which, as around a centre, the others arrange
hemselves, 1o saielin* This veey. mpetans, i shows st
extinction has ot been at work in the large genera—But some of
the small growing genera ought to have close species—

o regad o th Friesguotation Darwin laer added in pencil the note
that: * jooker on say Hicracium not large genus only.
T, Al lbre greatly dovbied tuh of st & auoted i of Sencely
& others where specics very distinet” He also added on a pinned on note
Slip: "Waterhouse does not in least believe in Frics statement that large

‘gemers have closer species.
Darvinsaved ot 300 ) foolscap sheets of tbulations of genera & spesies
logues and cgleulaiions of rlative proportions of species to

Tabours on statstics from Borean and Firmrohr.

of Natural Selcction, and he frequently mentioned this stcistical work in
his Teters to Hooker. On August 22, 1857, he wrote:

Lam very gld t hes thatyou have been abulting same Flors
sbout varcties Wil you just el me roughly th s |
not find it takes much time? | am employing a l:limnmldy e
Schoolmaster who does the (sbulaing & Giiding part 1t o
great cohorts more. caufn”y xlunuan This being so, I sh’ be
LELL 023NV 450

€D 1Ss 1 Wl s i i
e, Bo Gai 2 (1$50) 8535, 145.3 203
DN

Je,'A Monoagh of the

Dawin: Rey So. Londo. Noes & Re 17 1962) 154
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VARIATION UNDER NATURE

very glad some fime to have Koch-Webb's Canaries—& Ledebour,
& Griscbach.

On September 1: The magniicent & sl Box of Boks rived i
safely this moming.
Nendsome s 97T o

ke to o, for it 5 very sl work, & our
imastr s anly i evenings o spore.
lowing spring, o March 10, 185, he day afi nishing chaptr ,
nct, Darsin mentioned fo Hosker tht he was puting notes ageiher
i smal enera. and the next day he warned Hooker he would
& s draft When it was inished.
onth atr,on April 10, Darvin weote Hooker:

e st s my disussion bus i wil ke some fle

time to have it copied; & as my health has been Jacly e,
1 start in 9 days for 2 Somight o Hyihopatay & £ro. On
S T Yl o, o itk Sediefo o 3o Dok Sy

to take the trouble {0 read it. I enclose a memorandum on way
which [ want you to consider my M.S. which please keep & read,
when I send the M.S.—

DARWIN'S MEMORANDUM:

115 the whole worth publishing? T do not promise to be guided
by your judgment, but it will have great weight when in some
«yean months time T reconsider subject.

Have LTkl sl i eors st shictns bt
10 have given all in full would have made my now tedious discussion
imoleghly edious
1 sh' be very glad to hear any criicisms in detail; & you &
Watson have done e an enormous sevi in drawing y aietion
{0 & eumerating e niierous objstons but yhat waat you
2adi  Bae s you ah 1o balance al e
vague probabxlmes on both sides of question.—
is written for geologists & zoologists,
Pt bilini A e appear to you
trivial.
Thave discussed some extra hypothetical points chiefly for sake,
¥ DM, vl 14 i 205 ML s 5900 211,20 i . e e
arwin o ihe scholmascr, M1 Noran, s vol 161 o

L L L, 1058, 1,40, OB ASS ol 114, Lur 231
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VARIATION UNDER NATURE
here & in other places to show what points ought to be considered
in thory of the descent of species, rather than in hopes of throwing
light on the many points of present inextricable confusion

[HOOKER'S COMMENT]

"My pencil motes» alterations were intended to make passages
clet 9 myuf ot for cascoons or B 1o o1 20 do 2o ming
D. Hooker"!

In the Pocket Diary, the first two lines entered for 1855: March 9th

Apparently anly on July 15, coula )hmk mplete his examination and
‘Darwin His vedict of consdered spproval:

1 went deep o your MS, o verinbe specie i big and amall

encra and tabulated Bentham after a fashion, but not very
carefully. Afier very full deliberation | cunlully concur in your
view and aceept it with all ts conscquences.*

Hoskers immedise comments on Dasvins it e ecorded on he e
o0 2 heae appeas a6 moie a ki porion oF chapies

VARIATION UNDER NATURE

1/1In this Chapter we have to discuss the variability of species
in a state of nature. The first & obvious thing to do would be to
give a clear & simple definition of what is meant by a species;
Bt e s e Fianil ey ol by el I v
judge by scarcely two havin
" i <opy the latest & m < Taboured definiton by Alph. De
Candolle® who hes carculy discused the subjst i elatin (o

plants: he says s s dlindividus qui se ressem-
F1Gat s56€x pobe 15 Av6ie €0 Somman dus Carastorss mombrvA of
1 €SS ol 151, L0, L&L 1 107NV, L 4es.
ML o 64, Haoker, L& 1.1, 458

ot Bormiaer. 1072
95
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VARIATION UNDER NATURE

importants, qui s contnuent pendant pluieuss génratons, sous
Pempice de chreonsances vaides; 2 e féconder
e EoTHE og e e ey e o graines presque
oo feiles; 3° 8o comporier & Végard de la température ct
des s agents extrieuts dune manire soblable ou presue
crubibl: 4o n mo, e resembler comme g plantes analogues
de stractuee, que nous sevons posiivement dre sories
souche comriune, depuis un nombre cnniulcmhl: de l,c..:mmm
Candolle ays sirss on m  clement of descent
Mborsinae o ha oF resembance, o sat th definion oy be
less hypothetical. ot anils G plans st e here eqully
considred, 1 agree with Dr. C at Glasgow to
ritish Assoetation an interestng lectuts on ths Subject
hat descent does come in 85 & prominent idea. Alhough whe
smediing o o rsenblusc of o foms, e compaiot hould
of course extend to all ages & sexes, yet as zoologists/2/have often
st sk g oAl e o ot ey
corrected when their descent was known, it is very natural that
they should bring this idea promincatly forward Thu JF the
devlopment of TrichodsIyneus had ot peen knowr, e stags
through whic it pases, s M. € regest s skt wenld
have been considered a genera: 1 am
convinced that in the Evrnp:d: Thls without knowlodgs of it
descent, the male & female & its two larval stages would hav
o fou it Taii 1 the. eyos oF oest. systmae
naturalists. Again the most ill-shapen monster is rendered home
o s species the instant we know its pare:

Let us test M. de Candolles definition with a plant. Assuming
for the moment that it was demonstrared (& we shall presenly see
that the evidence is very strong) that the primrose ip
can be produced from the same sock; would they be clled by
any Boanist distinet spesis i the ordinary acceptation o the
word? Yeu/3/the indi of the coslip & the mdividuals of

agre

S ppoptons e ot onions. o hey are found

in distne pare of Europer (20 hey s fls cach ofr
o ever ived, Gastn

LRhaVS i 16 SESG Way I eEgand 1o Tomportnss & 40l o they

8¢ The Athenacun (1555), 1090
Revue desdeus Mondes (1356 fome 3,871,
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VARIATION UNDER NATURE

ave difteent ranges 8 inabit differentstuatons (4h they cn-
not be said to resemble cach other as much as analogous plants
do, which we positvely & habitually know to have desconded
nce I conclude, ihat descent is &

Drominent des nder the ond spesic 5 commiony acecped
The idea of descent almost inevitably leads the mind to the
st paren, & consequently t is it appesrance, or cretion;

this in Morton's pithy definition of "primordial form:
o by A T o s o gk, B eabtpaacs

s0cs for nothing, with those 2ologists, who consider two fom
absolutely similar as far when inhabifing
disant countries, o distant geologieal/anme, 25 speciically
distinet. Having the idea of the first appearance of a form promi
nently in thei minds,they argue logically tht as mostof the
forms in the two countries or inct, the distinction
being in some gteat, i others less & e, mey n:hm:l]y sk, why

forms apparently absolutely identical shoul
sparaely crcx\cd & which hey in consequence wel\ld aal d.snm
spec o discuss in this work whether forms called

[ e it species are not lineal dc:cendanu o
ofher forms, this minor queston wil fall o rise wih ¢

sy Al e s A e e
Hitewort pcitar:

Some authors, as Kolreuter, take the fertility of the offspring
of two forms as the sole «or leading: test of what to consider as
species; & however unlike two forms may be, if they produce
spring, they consider them as specifically the same.

ordinarily called varictics/S/& specics, has in my opinion of latc
years heen mach undervalucd by Some authors. In the chapter
‘on Hybridism we shall fully consider ect & we shall find
that there are great difcultes (1 do not memn merely practical
nein s application) i akin lesscned el n the offpring
a5 an unerring guide what forms to call species. I will here only
Temark, that purec\ Yoty & uiterwirify glide imto sach
other i o insensble 8 mannet hat t s hardly possbl to druw
any line; hence the two most laborious experim ever
lived Kolroter & Gartner alter numerous experiments in (:gmd

m, bave come o diametriclly oppost conchusions
oone oncluding that ertain forms ae varcties, & the
that they are undoul

Shon s this discussion ae boen it sulce, 1 thick, Lo show
* ISce 1.C. Not and G. R_Gliddon, Types of Markind,p. 375
)
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VARIATION UNDER NATURE

How various e the ides, that cnter into the minds of sancaliss
ki ecies./3 v

g gm o e Wil bers aesem s the e
criterion; with others resemblance goes for almost nothing, &

Creation is cverything; with others sterity in crossed forms is
an unfailing test, whilst with others it is regarded of no value./5/
At the end of this chapter, it will be seen that according o the
views, which we have to discuss in his volume, it is 10 wonder
St e b e M a0 e e

pec

als, which have commonly been 56 designated
by naturlists. Everyone loosely undersands wha s ment when
one speaks of the cabbage, Radi ale 4s species: or of the
Broceoh, & muhnowm e Vo b s sy vungs b
s often a wide neutal territory in which the term species & varicties
s bandied shout sccording 1o the st of ur noviedge & our
ideas of the term speci
Housing he subject of vaalon have usually

cation & that under natural conditions; & this is probably the
best plan, though not for our paricalar hject They have dividedt
varieties into "variations” in which the varying characters are
not fixed even in the individual plant, all the buds produced on
the same plant being here considered as one individual. In animals
we have very few instances of this class; but as the black colour
incage birds produced by hemp-sed goes o withchane of food;

ported o i different chmalc have been observed. The term
offering considerable Allﬂcrmc:x
& b b secarely promogated by bl grafts, cuttings,
inberitable by seed.
abanderungen” in Bernhardi's
not hereditary or only so in
certain soils; & likewise in a lesser degree with his "Spiclarten”
in which the form tends to go back in one or more generations
1o the parent type. As we know scarcely anything of the variation
o those ower animals whic can b propagaed by division, the
s "Variety" in the above strctest sense is not applicable to
e et Koo oo o Bt e s semc oF
! M, Al D Candolc s vl o o s bt Gograh. Ao
i cat in West Afica* Uherden Beaiff der Planzenar 1834.p. 5
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VARIATION UNDER NATURE

being hereditary in only a slight degree, there are very many cases
amongst animals, & some even in 3 tac of maure Lastly we
have the class "Race", coresponding with "Abarten” of Beml
13 with subspecic of some author, in which the for i sriely
inherted, often eves under changed condions;of this class we
Know there are pinty under domestication, some know;
suspec in the geogr
Some Zoulogs But i o sbapenes s by some o,
to define (& corresponds in this sense with "unterart” of Bernhardi)
very close specics, in which they cannot determine whether to
consider them as species or varicties. The existence of these
doubiful forms has lately been explicitly admiticd by M. A
Decandolle in regard to plants, & by implication by Mr. Wallastor
in regard to insccts: M. Decaisne & Dr. Hooker use the tern
Wilhout expressing Tore than that the difference between such
subspecies is slight, yet permanent. As these authors are of the
Righst authorty this admission is imporiant 2 sub-speccs il
up 8 gap, between species, admited by everyone & vrieties
st by everyone. Between va ual di
e e Py il e oot Tt mh,m we shall recur.
should remember how extremely close some un-
dmlhledly disingtforms are, a5 many plats, & a8 in some of the
willow wrens, which are so close that the most
ologins cam hardly distingulah them except by e voioe, &
the materials with which they line their nests; yet as these wrens
inhabit the same country [? county] & always exhibit the same/0/
difference, no one can doubt that they are good species. So that
between individual i & undoubted species naturalists
have made various
o o shore st fseverl vt the i difence
tests on the hereditariness of the chiracters. Though th clasies
blend insensibly into each other, this classification is of som
when applid to domestic prodictions; & no doubt it holds good
in varieties in a state of nature, which we are here considering.
But it seems (o me that we are far (00 ignorant to apply it o
varieties under natutal conditions, more especially in regard to
animals. We have seen in our first chapter that the same chnmrwr
is inherited in very different degrees by different species, & ever
in different indiyiduals of the same specles; we have reason 10
suspect that  character becomes more fixed by long continued
generation; although on the other hand, a character suddenly
appearing is sometimes strongly inherited. Who can tell how much

" On the Varaton of Specie. . 155
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VARIATION UNDER NATURE

the darfed character of s plan o the durk colour of an insect
»mousiain o of ashell i brackish water i of th mproved
Character of the fur of Beavers Martns &c the further we g0
oL 2 o o & o o 10 W Eappne o
individal from s calest days to the condition in question,
Probaby inal such cascs, th/10/form ould change when placed
under ofher circumstances; & some i
others but hen I migh be argued that s was not a fai st
as many races or strongly hereditary varieties change in some
degree under new conditions. A am inclined 1o believe that with
the ravet exceptions every chunged siucure i in some degree
inheritable.» In animals perfectly black 1m||v|d\u|: are not v
rarely born, even in the same litter with o red ind
Viduals: & in some places these Appear mmuch more requently
than in others, thus T am informed by Mr. Crawfurd that black
Leopardsae ar more commrly prodiced inJava, than clivhers
know not whther t0 atibut this to o srange
Rerédiary peinciplegor 10 some vaknown conditions Akting o
the parests. Fish of the same species are. well known 1o présent
it guishable differences n GuTerent lkes: Sit 1. Davy saes
that red-fleshed dark-banded trout were taken from one Scotch
ake & put into another, where the irout were white-fleshed; the
young here produced bad thei feh s red, & in 20 yeus the
ety waslost. Laying on one side the probabilty of rosses
huvmg taken plae, we see het tht the som
gres inberited; & Sorae woald asser tha if the Yed rout in
e own ke Fad hrmanited hel charactr for Some ad:
dmuml hundredthoussnd generstions, he character would have
r. From these & similar considerations 1 have thought
vt to sk th tms “veTy, s b 1 Foo
almost known to be sirictly inherited "race": and I use the
ferm varicty loosely, simply in asordance wilh comon ccepta
tion, s I do the term species. «for the same reason in both cases»
e Sitisodon 12 e e o se ety & brspocasy
aration in 3 state of naure t would be of great importance
for our object; for variations in a state of nature which are no
inbcrited she o e ignifcaton, & descrve e, (perapey onty
as showing the possibility of change in structure.

Practically the systematic naturalis, without troubling himself
‘more than he can help about descent & creation, considers those:
forms as one species which he can unite by other intermediate &
graduated forms. I s his golden rule. But those who have not

" Kalms Travels vol 3. p. 56 * Salmoniap $3
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VARIATION UNDER NATURE

themselves worked, can form litle idea of the irksome labour
required in its application. For example look at the case o
Aqilegia vulgaris, as worked out by/12/Dr. Hooker in his Flora
Indica [, 44], who devoted weeks to the examination of specimens
from all parts of Asia & Europe, & who ends in uniting about
16 species of other authors into one. I may state, as | know that
similar cases have occurred with others, that in Lepas anatifera &
Alan's tintinnabulum. 1 at first wrofe out full descriptions of
several supposed species; then after getting more specimens
various parts of the world, I thought that I ought to run them
all into one, & tore up my separate descriptions: after an interval
of some months [ looked over my specimens & could not persuade
myself to call such different forms one species & rewrote separate
descriptions; but lastly having got still more specimens, I had
again (o tear up those & finally concluded that it was impossible
o separate them! When the Naturalist has got the intermediate
s between two supposed species, the work though laborious
is generally simple; but he is very often obliged to judge by analogy.
rings up an endless source of doubt On how widely

epeated in almost every systematic work, that the very same
organ whether or not of physiological imporiance will be constant
in one group & so afford good specific characters, & will be
highly> variable in another. His power of drawing analogies will
not only obviously depend on his amount of knowledge, but on
the frame of his mind, Is it then suprisng that naturliss should
differ in the extreme degree in which they do, in determining what
forms 1o cal by the various defined » recopaisedterm ecies? T
have remarked that generally when the naturalist has
intmediae tages he units with confdence two forms st
in appearance o he sometimes has cause to doubt
The s int. ot vy b Babiifn these-ba may often
recognise by the sterly, but by no means always, o least
without counting their sceds & comparing them in nuber with
those of both presumed pure parents; but Gacrtner thinks that
a hybrid should be artificially made for c

discover that they are not hybrids by one of the supposed parent
forms not growing in the neighbourhood./14/But independently
of this source of doubt, which perhaps has been over-rated by
some authors, there is another & more important one, namely
the probability of one of two forms, or of two forms which deserve
in every sensc to be called species, both varying greatly & running
50 closely together that the extreme varietics become undistin-
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VARIATION UNDER NATURE

guishable. This is the more probable, as we shall afterwards see
that, certainly varieties of one form fend to mock the characters
of ierspeccsinth same grour. To give 8 very fw exampls

Drs. Tortey & Gray, in speaking of the N. American Asters say
Mt scvera species, which we carnot bat consider as distingt
do frequently present very puzzling intermediate forms; & that
an apparent transiton s not always real."/14 v/—Such cases more
o less stiking do not seen o be very are,for eten in the smal
Briih Flora, M. Hewets C. Watson has mrked for me 15 cases,
(ot inludin the proican forms in Rubus, Hierscium &) in

which two species & in some cases three species apparently disict
arl1$/united, moe o 1ess perecly, by Imermedate for
0 s o= Guacoams & foale wemmbarsily
Thought to be distimct, but between thean we have the varliety]
O, nermedium (coniderd o dsnct scccs by some suhors) &
several intermediate forms every character betw
he o et s e Do Bl See s Siated mm
he produced G. intermedium by crossing the above two
but from observations in the Flora 1848 p. 42 (Homs:hu:l\] m
Togard 1o the sbicnes of (he two purents n & place
intermedium was found, we perhaps have here two u.mm orlglm
of the connecting links, making the confusion doubly cor

. Wation, yho has pmd the closet tention to e sub]ecl

undec discussion, igation,
o s e e bk potaed e B i, b Pt
out in  very clear mamner the ollowing fou categriesin our
Bitish plan

M. Walsons ot

1540 Categorics of pecics
i diingushbl o cah e by posive chracers &
ety received s ccis.
2 Sameas o 11 but o sl resemblingeah ot 3 e requenly
misiaken ane for the other, & by botanists o exper

! il A oamal o Scine sl 41, 280 sy vl 41 (1341,

Si2 L. Watsom has given e st ofcxmpis ivide oo e groups
1) a7two spciesactaaly pasing o cach ofher by ntrmedise areic
ol

e}

e charscer of e ot Species. < he PR o REEHIe, it oW

Seualy passing nto it oier specic,

‘A sdmrani paper enied on te Theory of Progresive Development) fom
o

0
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VARIATION UNDER NATURE

Same a5 No 1 & not lisble to be mistaken i their typical forms: but
scomparied by ntemediae o taiion forms, approximaing s much
ol both 5 b e sty ssgned o, (8.
primrose. & cowalip would be n this category, b 4
hat he intermediate produces both he aleged species rom th same yenrs

Plants deemed true species where ther typical & most general

S A At o e g e Sy dened o pape, & llsrted
by eseed e, th3 s toRethr 9 oths TG & it 2
roups, they are different in degree rather than in kind. To give examples
of the four categorie,

. Tue Apricl, pim, & Chery o commonly phced unda ane o
pranus, & 1 spcies hese st very eudly dvinguisied ods
e Chcm:s sponuncons i Englind, an arborcicent & 4
Fotiose,which anists are decmed two real though very similar
Specicn & bewecn Which n & i sae we can iy Pt out any con

ESASS Ny botniss deom the wild sl of England o be quic 3
distinct species from the cultivate
idens Bvcreens. betwesn e P

again group ino a small number of specics, say hal a dozen.

16/To the naturalist who looks at species as not essentially
differing from vaieies, being only more permanen, with the
connectng lnks extiner, the occasions biending by intermedial
form: or more apparently’ distinct species, will
ettt desd e wonger s e, whh o recsiocd nons
of the fapse of time, that many more cases are not on record.

Il diferences.—Besdes th vt econdd by nazaiss

e individual differences, which are not thought worthy of

Separae nice, either rom being 80 slight, or rom being beicved

to be so little permanent or forms graduating or blending into

cach other so that they cannot be divided even into distinct
103
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VARIATION UNDER NATURE

varieties./16 v/Nothing can be looser than this distinction; no doubt
a multitude of what perhaps should be called individual variations,
with no degree of permanence figure as recognised varictics;
over it is quite a common practice with naturalists to pick out
of a graduated & inextricable mass of forms,  few leading types
& designate them as varities as does Mr. Wollaston' when speaking
of his “technical” varieties. In other cases, when this has not
been done, it might be easily cffected, especially if 2 few of the
intermedist forms were fo become lost; as emarked to me by
1 Watson in regard to Folygonum avicalare, But on (he other
R 1 we ke e exiemc Sse af well marked & pesmancot
yarieties, & the diference, just percptible though hereditary,
between a brother & sister uch distinction does
i 2820 on werld put heso difireaces 1o the skme clas
, who has so carcfully studicd the Flora of France® has
called attention to this distinction & says "les varietis proprement
s sont pls tranchees”)I6Tadividus difternces from being
generaly very slight compared wih the diference ben
hav K alwiys been sulTcienly notced by natraliss.
Whentiscusing fe ibiocyal esicos et sl A vepi ey
variable forms [.] afler a short preliminary study io forget them:
but let any one collect specimens in almost any group of beings,
about which he is profoundly ignorant, & he/17/will be for a
short time, at least | have been, utterly perplexed to tell what are
individual & what specific characters. This indeed is tacifly ac-
knowledged by cvery cauious nturalist by thei diss o define
new species, without it be some strongly marked form, if
posscases onya single specimen. 1 have b in the babit during
Taany years of marking 1 al careful monographs & works, i
which measurements have been given of several individuals, with
care taken (0 note sexes & age, & I cannot doub that individual
differences are very often considerable; & no one doubts that this
is the case with plants [] It is impossible to give instances: many
cases might be selected from Mr. Waterhouse's excellent work on

elaborate work on Beith Birds: I will refe only to ane other

insance, a i, also, relaes to birds, generally considred, &

Pehert By, in oy AL, B BRabe’ whs pemaesiscy

attended to this subj:cx. saysthat he shot hundeeds of seabids

" Variton ofSpec

3 P b b s e 10405

 Tageouch i Rl i P 1830 .05 hegves s o meanroment
bt o Rt S 67 ok & Lo 3656 0
Cotymis 115
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VARIATION UNDER NATURE

at Faroe & that he seldom omitted to measure very one, & the
result was that rarely did two individuals of the same species

18/These individual difrences difer in amount 1o  supising
degrec in various species & in various groups of species, one part
or organ being aiecied in one species or group, & the same part
being very consiant in anther et of specis L] Some forms are
exn:mch consant i teir whole organization olers a5 vaiable
ralst an odious amount of perplexty. Generally
1 chasacens yhighs Evidoly vy S 6L Shgot Ao
importance, bu his i not alwsys the Gase; & Twil immerdaely
give a ablc of some of the mare important & curious cates of
Varaion (ke slighte ones not being worth notce) which do not
Seem 1 b charaterstic of any brecd or variey, & therelors are
ot marked as separae varites by Neans.
{ here arises a perplexing quesion; are these individu
mfrcmm ofthe same order & have they the same orgin s those
er differences, cither greater, more pem\rm:m or less closely

this would include both

recognis: d

that any clear line of demarcation can be drawn between these
two clases of fuis: bu some aulhors as Dr Prosper Lucas/ 1o/
think that th prodsction of slight diffrences s the normal &
invariable unction of the feproductive sysem in all organ

independently of their condiions of nisionce; & th vaiversalty
of some slight individual differences ctmmznance this conclusion;
but this view 1 presume no one would extend to marked varieties,

- i o Pl Tt bt el i)
& varieties seem to be indicated. But to me it seems a simpler
view to account for all individual differences, which cannot be
xplained by diffrences in the pareis o more remoe ancesiors

effects of varied «exiernal; conditions acting on the parents
B iTonTTS o g vy (s 5 e s
I\\c st chapten) the reproductive system & consequently is

ucts. According to this view if we could start with quite

ould be absolutely similar; & consequently we should look at

A individuat €iTeences (depondonty of hose produced by
105
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VARIATION UNDER NATURE

crossing) as having the same nature & origin with those marked
by naturalists as varieties

10 favour o this view we have he broud fcts tat there is

uch mor indvidoal varibity as well a5 disine varietis in
domcsm/lﬂ/w(vd\lcnon( than in those under their natural &
anged conditions. M. Boreau thinks that e Very common

plants, which vegetat i al paces & snder all esposres, which
offer innumerable slight differences. It is certain that some species
‘WhIch are expeacly consiant i e rch are exiremely visabls
in another: thus the Helix aspersa one of our most constant
Entgalsip the South o France s 1 am nformed by i C. Lyl
s very variable; & many insta  be given. On the other
Innd m= o] teasmn el oy ok g ot Vasahls
species is in all places & all times variable; but 1 have not met
Wit carcful abservation on this head, Variable sca-shells seem
0 be variable everywhere, but these in most cases are attached
shellsa Liupes & oyses & cripodes & they would everyuhere
be modified by faces of attachment. In Coceinella
seoms svecywhere vaiabe n s spotted solourng. 1 snplicd
Dr. Hooker on this subject & he went through the Tasmanian &
New Zeatand Flors with ths idea, & he found that those sencra
which were very variable in Europe were there also very variabl
but in the Himalaya, the species of Willows, Rubus,/21/Se e
Gnaphalium, which are so eminently variable in Europe & in

America were there not so./

21a/l have applied, also, to Mr. Davidson, whose vast experience
in Brachiopodous sells, mkes bis opinian of the b h:\t rehe

4.1 find b s specially anended o this b
it equally with myself: he saystht cerainly many fossxl sths,
Syt rastrtu of which né has
Sheciaens fom various places & periods w:szm e e
same quite extraordinary amount of variability: on the other
hand some other shells of i same order vary but Ll either
in time or space: innumerable examples could be given of the
foregoing cases & tis was all that T could leato on s subjeet
from the late Prof. E. Forbes & from Mr. Woodward. Under
i oo (i wene spec, oF Which Mo ovidion bag
given me examples,will e very variable i one pace & constant

qunted it th Coug T shel,one e  seversl

species, from the Mammaliferous stage are remarkably variable

Tore 50 than the same shells at he present day, & which s is

inclined to attribute to the former estuary conditions of the site:
105
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VARIATION UNDER NATURE

on the other hand Mr Wood has not found the same degrce of
variability in the Eocene estuary shells of Hampshire/

&
of ,.mmwn mentioned & many others

is here intate & independent of the condiions of cxise

with this tendency, each having its own system of libration to use
an expression of Prof. Dana in 2 letter to me. But this tendency
can seldom be predicated of evry spcies i the variable grou;
thus even in Rubus, the R. [ very fixed form I the
eminently varable genus of shels, Plouroiomaria M. Eud
Deslongchamps' states that some vary hardly at all, some, so to
speak without any limit How varisbi aeth species of Sirels
yet Dr Bachman who has so carefully st N. American
e e e
As under cultivation forms are often produced which are charac-
terised by being variable, it22/is perhaps possible, according to
5 we are examining in this work, to account for groups of
variable species by their inheriting this tendency from a common
parent; but Tam not satisfied with this conjecture.

If it could be rendered probable that in the course of time some
one or two of the forms of a species individually very variable
might become fixed, then with the extinction of the intermediate
forms we should se the stages & in some cases better understand
the origin of the more permanent varieties. The occurrence of
certain constant pecies in m; most variable groups harmoniscs
with s presume is of opinion that this
ol b, 5 T s
converted into & deserve o be calld specis, fo he spesks of

genera as Rubus; as being genera in process of formation.
Bt T et leave e c4ss of (hese rany Photean roups an open
question; not doubting, however, that in very many instances
the s o cal diinton n ntuic o crign betveen indidual
differences & more strongly marked & permanen v

257 will now give 2o aslectets cxamples of indhvidul
varsion or difaeces, not fown (o characteie 8 recoguised
variety; & I shall select them from various motives,

e pslosial pcsunserof 5 e Hocio o ok ok
part being in the group in question generally constant dec.—
" e de 1 So.Lin.de Nomndie Tom &, 1849.p.23
w07
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VARIATION UNDER NATURE

Several other cases might have been added, & will be subsequently
given, illustrating the variability of rudimentary organs, of greatly
developed parts, & of sexual characters &c. One chief object in
the ollowing s i to show that te common remark hat organs
called important by naturalists siever vary is not quite correct,
Put nyone, unacquainied with Natural Hisory, who, might infer
that because this or that part varies in certain specics given as
cxamples, it would Hikewise vary in other groups, would err
reat

4 Uniulria nehmbifoln n the perfect (sexual) flower,
especially where only one stamen is antheriferous the anther is
commony found to be one celled. The lobes of e syl see
variable in number, as are the scales of corolla & c

Tn Zannichella palusieis: “the form of the tigma the length
o the syl the number of nthe-cls.the fruis more or less
stipitate are very variable."

Common Becch Fagus sylvestcis’ Prsoon has descibed
a wild individual with extraordinary large leaves & fruit, & another
siththe bar & mamer of branching s preisely ke an sk,
the country people consider it 2 cros:

Prof. Varicher says that he has found the kind of gemmation*
with one exception ahways the same n the same specis of e,
& that it genenlly s o encic characir, bt that n e common
Lile, Syrings vulgaris, he bss obsrved two forms, "burgeon
terminal” & "presentant ruptu

2<r’Pavaer Dractentum & orenale® present indifeently two
25l ol o e el pli i iy
o with th oherspecies o e

\he Primulaceae, & i the great hass o which s Family
belongs” the unilocular ovarium s free,
found individuals in Cyclamen kbl
Tovaire cait soudse jusque  un tiers de Iz longeur ave Ja parte
infrienrsun e charu t diltes du cali
3 of some bushes of the Gomphia

S¢ Hiline speaking
lenctola which be ¢ G Ihugh formed e disns Apecen,
says, "Voila done dans un meme individu des loges et un style

" Dr. Ass Gray, Silmats AmricanJornal v, 5. 215 wher reecnce s
Ok nras ot U
S0 ke & At B Floa 1855 p 436
+ Vi Trnsacont vl 5 9. 25
e Soc e G Fom 0 15220300
& Dl e S T Gende Tt 2127
oG T o

Sue it N Tomx (152509 136
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VARIATION UNDER NATURE

qu se atichent atot  un e verel ot tnit gyl
done celui-ci mest qu'un axe véritable; mais cet axe est deprimé
i e dite vertca” He adds (p 130) "Tout ce qui precédé’
W2Glndiguetil pas que a nsure st en quelque sore crsayé
dans la famille des Rutacees a former d'un seul ovaire mult
loculaire, monostylé et symetrique, ;v’u\mun ovaires uniloculaires
munis chacun dun style.” And he subsequently shows (p. 364)
thatin Zanthoxylum monogynuts i aive sou vent que sr le
pied, sur la méme panicule [text seems actually 'le méme

And that

s [is] an important character, from the Rutac
Zan(hoxylum belongs being placed *dans la cohorte (Tom. X1
- ovilre soliaire"—The sume author (Tom x1. b 43)
et bothis same aharacer diftring m e dorentspecien
S b o Mot e B waible e i i
ou moins large, s'etend entre le pericarpe et le placenta
27D6 Candoll has divided the Crgiferas io fve sub-orders
in sceardsnce witsposiion of rdice & cotledons,yet M. BMon-
> J. Gay found in 16 sceds of Petrocallis Pyrenaica the
orm ofihe embryo so uncertai that he could ot ell whether
it ought to be plsced in “pleurarifzlc
again (7 400) in Cochiearia sxaiis M. 5 camined. ) ebeyos
& of rigorously plrumrhlzcc: 9 had character
.memwdmu bt oo & Notosages & 4 whre Pt nolo
thizées: a few other examples are given »rvanab.my in a character
of reat importance a hee arge Fasly,
In the Cruifrae it s wel known, that Bractac atc generslly
indi of

absent, but these have been observed' in certain individuals
Cardamine pratenis, in Erucasirum Pnlhclm & in (cultivated)
Wall-flowers.—In regard to bracts, I may add that W. Herbert

says that there are vasietics na s, arioing from culivation of
Crocus aureus, with & without bracts.”

SR/ The merion of pess & samens s a character of high
generality; but M. J. Gay® found in Arenaria tetraquetra, that in
var. uniflora, which is polygamous, that in the hermaphrodite
flowers the insertion was ambiguous neither vi |h\y ‘perigynous or

Penc o st oo f 0,251 oy 1 ot s s besring']
,\m]e. e Soin Nl 15 Tom . A!F[uunon )Mumhc i
ey’

g
[Here ¢ the faot of the sheet Darwin added in pencil: Hosker siys there are
Epasic of srocus with Brsei a i this wers 8 momovancum et prodicing e
previon semen

© Ko desSeh nat Tom. 3 (1 seriesp. 27 [etaton should be p. 351

»
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VARIATION UNDER NATURE

oo, whetcas i he emle individuas e i
p:ngynou; n v sgaregaa (hought by some 1o be  disict
ey e isenon s sbigovsn i he v du

M. Raspail asserts’ that a grass Nastus Borbonicus is so eminently
variable in its floral organization, that the varieties might serve
to make a Family with sufficiently numerous genera & tribes, —

k which shows that important organs must be here
variable.

In Globulris nudicals” the upper p of the coolls vaies
remarkaby. being somctimes cnirly waning, someines
small & divided (o the bas

Soln some specic of e e same individual, the
divisions of 1he calyx are regular ar irregular it four o ive

sepals.

In Suneda, the vertical or horizontal position of the seeds in the
pericary nu been thought a character of some importance, but
M. / S, alissima “presente des grinlels
umml dmn[e]s tantot obliques et quelquefois couchées.” With
ihe differen position of the seeds the paint of atachment of the
umr.n.m varies./

Milne Edwards' has ivena curious mhlc of measurements
of 1 specmens of Lac aking the of the head of
Standars, e e, nack ek, ont & biva legs, second
toes of poserior leg,coour & femoral pres al vaying wonder-
ully, & s t s more ot es itheleven ther peces So appre

acter, as the scales on the head, affording e
ol oot arscier:

Mr. Couch® has scen the common ling Gadus molva with two

cimi mnh:lﬁ at & G. mustela with five barbs.
5 of many Birds, especially ofthe Crow genus,of Shrkes,

& Gullevay in tint of colour, in spoting & size, ven sometmes
inhe same ne st

cak of birds, though generaly so constnt in haracter
ik o o tht syt divisions are founded on i, varies
sometimes considerably in lengd
Museum by Mr. G. R Gray three cxamples of131/a Nuteracker
1 At st a1 ser Tom 5.8
+ Eimmeatass Navat Mo S vr Tom. o pgsten 11

Annal des Sciene.Nat. ) Seric. Tom. 16,p. 50

L T vl o

? ghepoard TLinn 5. Sce,aso, for numerous cases
e Hestsons Bt Galofs where e vaiuions e shown oy slowsed

1o
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VARIATION UNDER NATURE

(Nucifraga) shot i some forest, with beaks of remarkably different
lengi e shovwed m, s, » Himalayan Nuthatch (Sita) wih
beaks similrly varying. T obscrved the same

b

Son T whee Fammlcs o erds the number of
16, In some Hawks & Ows, the proporional engths of the

primaries, a character perpetually used to separate specics, varics."
1 imeaboubmeton o e Rl o/t fnaia lenglh
Can

from the nomal structure be so designated. M. Bellamy exhibited
to Brit, Assocation in 1841, the hiead of Arvcola agrests it
fange o s teth,  charatéc mnown o seprae (o, grue
e.) Dr o ot consdcsae varabag) b the
o s i st THE o o g o T Ayt
vary' considerably in Sloths. =z zccordm(, to M. De Blainville it
iswithte lower jaws of the
TS0, Ancron Soutes  sesbons of the sntlops Cepalopes
Natalnsi he el re amon always found without horns,
yet indivdustsare ccasionlly kild n which thy cxist hence
uld appear that their presence or ebscnce ought not to be
ighty cnmulueﬂ i esablishing the generic haracters
of Shrews (Sorex) & in some feld-mice Arvicolae,
the Reve L. Jenyns’ found th proporiiona length of the inestnes
to vary considerably. He found the same variability in the number
1 Zoology of Voyage o Beagle: Birds p. 66,
SR s Swnon, Fnd e Amerias
Fiica Amercins. i Rihrdions Fauns Bor. Agerc u ok
B BRI b

b 601
s Diri s st Oven o O
4 [See Br Ass. Rep.for 1841 (1842) part |, p. 65
V‘m?ud Zociop. So¢ June 11 1349 e O th vartion n th et o th arsted
1 ToMay$ 1349 [see On the genus Bradypus o Linnacus’)
st Zaolog, o 5. Aica 1549 F1. 32
s of Nat Hist. val 7. 1841, p. 267. 272,
i
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VARIATION UNDER NATURE

of the caudal vertcbrac. In three specimens of an Arvi
found the Gall- Badder having 8 very iffron degree o dc\'clop—

there is reason o believe it is Sometimes absent. Prof.
me has shown® that this is the case with the gall-bladder of the

53 has been long known tha the pregence of mails on the
posterior thumbs of the dorneo Ourang’ is variable; & Prof.
Owen has shown that with the nal there s an sdditional joint
& bone. Prof. Owen informs me that he has seen a specimen having.
(bat masele of he index-nger, which has hesn ought charaey
teristic of man; but in another specimen it ran to the second
fnger as vell 50 e ndex.

Spiders, from six cases recorded by Mr. Blackwall' the more
orless somplel shaenos of pais o the eyes, & even d
of a symmetrical superpernumerary
rare a variation, as might have been anticipated in so important
an organ.

In the sea-urchins (Clypeastroida) the position of the anal
orifice is highly variable, being even in the same undoubted

species, sometimes above, sometimes below, & sometimes on the
barder of the shell.

34 viIn many insects of several widely different classes, the
eoman oF WhREs, s cetanls HaFgbl YA R it OE LS
same undoubted species; as in one British bectle Calathus mollis,
in some Hymenoptera, & in several aquatic hemiptera.”
case described by Mr. Wollaston (p. 96) the connateness of the
elytra varied—/

357t has becn temarked by some authors,that he diffculty
in determining what forms are really species, is due simply to
want of knowledge. Undoubtedly this is often true, more cipeclz\ly

authors! Mr. Hewett C. Watson informs me that after examining
the London Catalogue (4th Edit) for this object, he finds that
ere are about 1800 names which have been considered by some
Homusn as Species, but that out of this number, about 430 are
Y
SR —— Lot roc. 61559, 101
i1 Brooke m Annlsof Nt Hiet vol5. 1842 .
Aol il 500 150
Agasi & Decor m Annal.des S
Ve iy ickionstwecs Vo -5 4514 Wolhson Vriion
ofSpecies p 43,100

2
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VARIATION UNDER NATURE

considered by other Botanists as mere varieties: moreover he has
given me curious detils showing how ‘opinions have alerated

essive periods n considered varietis
ecis then varietes & lasly spcm again; these opinions

cularly deserves notice that most of these genera in our own country/
36/have been the subject of special monographs, sometimes by
sicessive auhos, who have devoted the closet attntion to
these gen

360/ Silix Momha  Rosa  Rubus. Saxifage
Hudson (1791) m A 5 5 5
St (1826) o It 2 1 25
Lindley (1835 » i I 2 2
Hooke (1843 m i 1 14 16
Babingon (I843) 57 5 1 2 20

s 7 s is

London Catalogue 3%
844)

["The table is intended to show the number of indigenous species
in some of these gener, varying according (o the author who
desribes and catlogucs them.” 1. C. Watson, lo. it1/36 v/
Atriplex s another protean genus. The Rev. Leighton told me
thathe bad some seds of severa speies collced in yarious places
arden, & that a plants came up, which defied e

poversotin bmamsx~ o slu\(ul in this ribe, to classify.—

S0 st M. Ch Des Mol his e on e wll-
Known o of sl Fenes Sys hal i 3393 phanerograms,
there are st 250 forms under igtion,

suppose no two_land-shel 115 are better known than Helix
orenin 5 emoraia. M of Scarborough has collected
155 vars ot . hotcass 58 of . pullaia of sone authors o the
white-mouthed var. of this species; 236 vars. of I. nemoralis, &
1 of s variety or supposed specics H. notabilis. Notwithstanding
all this attention, & notwithstanding the fact, as [ am informed
by Sir C. Lycll, that I, horenis ranges farther norh tan, H.
nemoralis & is alone found in Canada, et some great conchologis
38 Deshayes doubt whether H. hoirais & nemaralisare not o
same species./
Pyologis May 18450145 A el So. L. Tom. 16, 184956
e n FooesRer i s 19397, 138
I
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VARIATION UNDER NATURE

37/To give another example, not so much to show that there
is difficulty in deciding what form to call species & what varictics,
utthat even n o class, genrally having such ixed charaters 35
Birds, there is some appreciable amount of variation. In Germ:
according to commmon authors, there are about 282 Birds, i
Brehm' by dividing species, adds 1o this number 576 species,

king a total of 856 species: thus he divides the t
pratensis) into 12 species & the Nightingale into 6 etc.
n

net an ornihologist who MOU (hese species wrthy of
sonsderation, & i has beenassried in Germany that many have
ingle speci o

T e s
positively asserts that his new species are often found paired
togeher that they can be found on the same spot in s ve

16 can afe i dilnguied by el vais &

mbus, & Tastly  that Bird c

s, H grounds is diinctions Buchy cn ehglu Giterences
€ skull, beak, tail & feet. Though it may be very

proper !o/}R/xgnow i R il s iy 1 4 by

doubt bt that they exis, 1 blieve ths the more a8 our great

amihlogist M. Goul ha iy Shown me some o

s o Fron i cenn presonting o spprecs

difference.

Lamarck long since remarked that there was not much difficulty
in distinguishing species «ffom varicties» as long as specimens
st brought fiom a single country—not hal this can be cone

fered, as we have just seen, as always quite correct—but that
the real dvmcnhy hegins When specimens pourin o every region

En

s & ralists, how.
it f ok o oo g i gy B
! yost Dt 131
2 1o menductp %
o far rom wishin to sssrt that his aways he case:on the oty {was
formerly much ik, when witnessing M. Waterhouse (Ian Who a more

STMice, which | made in 5. America- when
ExactIocality, o fram very disant localicr,

<cimenscane e e tme

oty colleced i e e e, v i
iy, ot
DveBon el ol by il mmmzuh\z Variarions, o1 by designating.
ery mfncicsmal dfference ¢

s
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VARIATION UNDER NATURE

but the doubs are generally dispelled by admitting considerable
variation; —intermediate forms connecting ofhers which might have
been lassd as spcifclly distnet. Hence apparently 1 aises
that those who study local floras are apt (o admit more form:
pecice, than those ko takews widée held. But eSO/
e (0. climax & indeed sems insupersbe where very closely
similar forms are comparcd coming from islands countries
“pparenily now quite separaed: T was much struck how entirely
by e dsinchan o betwon varisles & speciot e
wilnesed different natralits comparin the organic productions
Which I brought home fom the iands, off the coss of 8. America
v et s o e teritory for the existence
of ntermedist forms; & the naturslist must rely lmlly on
analogy. North Americs & Europ offrthe most trking cxample
oeuly et 1 be absomes 1o what feent Eoncusions
i Do Al v o o i a1 g, ot
birds, insects & plants’ of these two quarters of the world; some

Ingancss it o b ghn o g 1 e s of s g

arhipeagoes & evn om0 10 n Gk

o the W, ndn \\\mﬂ«&mam\md i sy o gty oy 8

Jergh o wins o & plemage: & o o ciods & s s M G,
g

s M. Bt b mkancd o s 0 m s s T 0 oy

. M, Sec M Loyards & Biyhs kst 0 the s of Coyon

e Norther Uit it ((Arans Joumal of Sience 2 s sl 2.7 ) & he
et of 1 e of p Sumiaon s Ewone Pt ooy v s
it sré ot ikl o h sgain istnguished 55 Spcies, & another (s of 43 N-
S S o Vi sre e or hablc o be reduced 0
aicies” o European panis. Hd the Unied States been worked 1

Sy ,M, m,w S5 e h e s m nlEurvvc her an e
Gueion o fome, which Dy e envisl wit

Ereeesn phai, woul ban < b ot o s i s il Snded

kel conis o St 1o be et wih M. Tecnte n Aqtstz Luke
prio . lank-see pp. 399 240°] whr secms fo consdes ha i (3] o sy
ol e spcicly separsed

s

A
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VARTATION UNDER NATURE

calling e ight difccnces which can doubedy be observed
in neary ll o anmal producions fom the old & e worl,
Varicies, & some calling hem specie.

At present a considerable number of naturalists cut the knot
by calingal foms from ditnt regons istinct secies oven
if the differences are excessively slight & even if apparently they
arcldidentica. To those who rest on the nnm\hcsm of distinct
ereation as the criterion of a species, this ma but who
can say what regions should be called b G e say we
Know al the means of disrbution; past & present, a5 what part
was Tand & what sea, & wht was the exact temperature of either,
within compamuvely Yecaih gcnluyczl times? In regard to
disance, as M. . Haldeman & Wolls m well remarked
where shall we draw the line; utien ® Eopr e o
s o A o ik eyl ok i Sy
ahabitants distinct speis; are the Azores or Madeira sufliciently
distant in regard to Europe to justify the same distinction. Must
we extend the same view to Madeira & Porto Santo, within [ ]
s ot o, withoo sy Al st e Tt

niing marked varieties? Last
S Tt & Englaad, il only esremely R
distinct, but with some few, as gencrally considered, well marked

gen
Varieties? Practically each. naturaist arbirarily” decides the
question for himself n accordancei/with his hyyolhetical idea
of the term species, in accordance with what he knows of the
amount of variation witnessed during the present time, & according

‘e have scen that in the best known countries there is much
uncertainy in deciding what 1 call specis & what varietis, And
c it very generally i an animal or plant

b dineren Amnm or even if very common in one ditrict,
ifit be onspicuous or any qualy,or T be valugble or in any
Way atracts man's notice, 56 as 16 be thoroughly well sudied
Vaeist il s e chteroel i the move Stiing aicics
will often have been considered as distinct species. Lok to the
King of beass s populrly clled, how naralit hve doubied
wheler or ot he Maneless Lion of Persia” md.sum  spcis
Some few think (hat of Nubia also distinct & the great hon:
slaughterer Mr. Gordon/42/Curaming is convinced that there 5

Boson Joum, of Nt Hist vl 4. p 480, Wollaston Variaion of Specic .

Capt Smec in Zoolog. Transacts. ol 1 [seslly vol. 1 . 165 conchades it the
Mancless lon of Gurat f anly & variety: 1 believe ity s o ik
e disinet. The Hyaens of Persa (Harian's Reccor o, s, i

ier o 1t o Marusco only in Wanting s mane.
i
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VARIATION UNDER NATURE

‘more than one even in the Cape district’ or look to the Elephant
in India, but the variation in this animal is 5o curious that 1 shall

ardenly huntd, whethr these thee be one o moe species
any moles may a person casually examine without perccl\'lng
The sightes diffcrente,yet being  toroughly ell known, anim
e b from Ms. Bll, i bis cxcelnt sty of
(p, 106) tha there re several remarable
disinguish the Red Deer (Corvas aphea 4ot e gifent
Scotch forests; "the Braemar deer are allowed (0 be quite different

given as with the common Hare. So with Fish, it is certain ths
S i o iy et e s il B oo
men; & the Herring which has been so closely studied, is found
to piesent a vast range of varation.® To destend lover in e

can on the ooas of N, America wilh he clam, of which
they distinguish five varieties:’/
in plants most of hose sefl or much roiced by man are
callivied & threlore do o come in here, s thei variatons
ai dae 1o cultivaion. To begin with a o
Varieties o the water-cress (Nasturiam offcinale) are hardly
sried by boanist,bu hose who culivae acres of this planc
(not seedings ried nder cl\lmaxmn) London market
distinguish e o e by say ditssics
ety ofhe e, o hy sy b oo LownE o
e in hardiness & other qualitcs; & the large brown-leaved
varety i the anly one whic will o wel, he (o wair i
1 Travels ot 2.p. 31,
d P
o e X Sheppard L. ranac. v v
v e Tl (et S

| it hirs, & with he 1 i
;S ot neesing work 5 405
el
* Bochiten Nawrgeich. nmm\w( 01y i
5 FEXS wna ihe Herng Fisbery wasone of
R e B e s el o Scince. v 0., 267.
n
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VARIATION UNDER NATURE

not very shallow.' What i the e, which ought o be bt kaown
in Britain? assuredly the Oak; yet I sec that Mr. Babington,
Hoaker & Arnott with Dr Grevalle in thei last Edition, weat
Quereus robur & sessiliflora as varieties, whereas Dr Lindley in
the Gardeners Chronice speaks decsively of them s disinct
species, & Sir James Smith seems (0 entertain no doubt on this
sabject Ever) mmm can disinguish the o forms: s ssrtd
5/lhough s s been den

iy prae e e et be ent & Qe smmnm
is hardier & ascends the Scotch mountains higher than

mediate forms is admitted by every i
yith approval the remarks of another most creful observer
e that 'though there are sessile oaks bearing fruit on

pedincles & pedunculsted oaks bearng almost sesile it there
vt acoraln nsomgiatlcarn ething about the rees, by m
of which I can a ingsh each, without monuily examining
e o e b TSt o ha aesonag 10 e
oo cxcellen abservers th isincion of the two varieles o two,
jien & e ighest possble authority can be quoted for cither
one most conspicuous tree can be best recognised,

ke & mants fao, by a ceran indescribabl someihing

Tt would be superfluous to give other examples; but parallel

und growing wild in Ircland wit it upright dwarl (et
Jorgn anaced lonte: ot L pcakmaes ¥ s phant b bt
of both sexes, growing abundandly in some distant egion, no
' tery account o the eulfivation ofthe water-cres. [Sce Ker Transac.
R Sag s

Gandenees Chronil 1855, . 776: 1856, 191.2, 4051
smm.n,\.,x.m.m\.‘ ' 140 & Grdenees Chroicl (1856, p. 191.2]

i Hookers Bot. Mise vol 391

B

In'regard o the B, se¢ Dr. Bromficlds remarks in Phytologist. vo 3. p. 7.
i
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VARIATION UNDER NATURE

botanist would have hesitated to name it as a distinct species.
“The last example which I will give is that of the noble Cedar of
Lebanon; it sppeas in oue paedens mosyd7/isinct from the
. yet when old, Botanists cannot point out any good
et vers ovs e Boup 2 he Gt f s At aa
the seedlings vary hence are inclined (o consider them as varjeties,
a conclusion indignantly repudiated by other Botanists.' The
quesion i these several case, s not whether hese forms deserve
me, popular usage has sculed that point, but whether they
Should b designated by the undofned il of Speccs.—
Incidentally several cases of variation in a state of nature have
ow been gi

nt varictieshaving much of the charslor of secies;
Tl conclude trs chapler by giving om varous motves, a
few additonal intances of varistio, n whidl the vidence s
rather better than in most ca
Axmulmn  Elpharis, Dr e — great experience
in E n as many as 1200 at a fair, informs
ot ey e cnovacly maa s Mo of 1 shenp
breed, in size, general proportions, manner of carrying the head,
form aftusks, shape offect & in ihe sbsence o the nal o one
toe: Mr s given a nearly similar account’ & says that the
difbront casies ive fhei proper names: T he Aysen: AKbery,
e sboutthe yar 1600, o Kinds of Elephants are speifed
Most of these differences probably come under our class of mercly
individual differences; but both Dr. Falconer & Mr. Corse believe
that some f the brceds inhabi diferent, adjoining Gistrics, &
auimals which st hought to b cresvlrd, we occaionsly
ar s size is concerned, climate appears influenial:
i it v Ry elephants northward

& Geli9himat yhet o ger iries o pitch his opponent
e e b5 et o Sorioias directed usks,
when atacked, Tl a5 i nsintively on is knee
o crush & pin the tiger (o the ground; this breed i Lun\equrnﬂy
more dangerous {0 ide, 8 somelimes even expericaced monters

| [avin e e n el Hoker—Garenn horce

* Philosoph. Transacs 1799 p

1

T Bk SRTUDY ST . 11,9 i il 32




VARIATION UNDER NATURE

are thrown on to the tiger. Now such differences in structurc &
habits, 1 think all zoologists, will agree, would in most cases be
thought of pecific vaucs b  belive o one fas even suspecied
that there are two species in India. In Ceylon, there i, also, a
disine brced, but this hs by somel been thougt o forn another
species. Until it ey te Elephant of Sunars, was thought
0 be the same.” but m differences in its skeleton it is
thought to bea disinet spme i

S0/Fores. These e well known to be varsblc animal & ol

K ool wose these
are anything but indiyidual .m.:rmnm [sic). In Scotland the
accurate Macgilliviay* describes four kinds, but he uses besides
general proportion the tal beng ppod wil il Which Bedh:
stein® has shown is a quite variable point. But the Highland or
mougtin Fox of Scalnd seen cerainly lo o  dsfne rce
Mr Colquhoun” a very good obscrver says any one can distinguish
e Sl B o e ol o o et g
he stands higher, his head broad, nose not 5o pointed, his coat
e mw & mixed wilhwhite fars: e is much morepowerfl
n young sheep, & rears his young, not in holes, but in
s th Jocke 5 Jas cearoal i i b SIVR eloper
as Mr. St John remarks, is more like a wolf, than a lowland fox.
In Scandinavi t s beén  question disputed both by naturaists
§ hunters, whethor the common lack & crucigerous
Yoses s Aitagt s oronty vatgtt: Sa . Aaiins
parae series oceurs & i has been dspuled whether he red Fox,
(canked asa ifferent specis from that of Burope) he blck &
silver & crucigero a dorsal stripe & a transverse one
D the stoulre) Eoxo e skt o B Sit 1 Racidedas
inclines to consider them all as varicties. So much interes has this
uestion excited in Scandinavia as the differences are said not (o
e confind o colour sone that  ox colony ws estabiished by
some gentlemen near Stockholm® & in it two erucigerous fc
produced in the Gours of four yars 19 cubs; of these 9 were
acgerots;  were black (ochdin o with i tped i),
e Hadgeon n At Sos of gl ol (15520 345
G Descrpinc Dk ot adu snds. 1350 . 13
ey R Sy
Trenaesof Wemerhn Soe v vt pan
3 Nmrgesch Devchlands b1 s 611
© TheHoris o, 57 €S o, Wi Spoms & Nt Hisry o e

e Bopaamericap
* L lopd St Advenies ol 1. A
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VARIATION UNDER NATURE

& 2 red: two of the black cubs, aho. produced young & these, six
in mumber, were all black. Mr infers from these experiments
Bt the cpatigerous fo s ross o the black & fed, Which be
seems 10 consier, wil/S2/many of the inhabiant, 3 distint
specics, producing, as it thus seems perfecly ferile hybrids, but
Frof Nilson's conclusion that they are proved by thése expert
ments (o deserve only the name of varieties, seems to me the most
probable. It is clear that these variations are in some degree
hereditary, & the whole case i interesting as showing how difficult
itis to decide what to call species & what varicties. The occurrence,
also, of srictly analogous varieties in N. America from the generally
received distinct American & Aretic Foxes (C. fulvus & lagopus)
s an interesting fact: & the more interesting from these forms,
not being produced in Great Britain, though they are, according
1o Bechstein, in Germany./

53/Raven. It has long been known that pied Ravens are found
at the little islands of Faroe. This bird js white somewhat sym-

with black, & as the beak "is much larger
being not only hgherat th base, but more clongated, & i form
more aitenusted st the end" than that of the Ravens," it has

. g by Beison, Violor, Wagle, Tommintk. & vbecs
s a0 isinct species under
s this particular race is
nown o where s, (hough ot e e do et e
where) this fact has been used as an argument that it i a distinct
species; but perhaps the argument might be reversed with equal
force, as not one other bird or indeed other production is endemic
in this small spot./53/When, however the omithologist Graba
visits these islands, & investigates the case he finds that the pied
ravens Gt first gt whit, the black feathers appearing with
age), are produced in the same nest with ordinary ravens; & that
i an case when black & pied were mated efther exlusively black
* The.
fact of the black & pied ravens being sometimeySd4imaied &
producing either black or white young, is not, as we shall immedi-
ately see in the case of the Hooded crow, so conclusive as Graba
seems to think: but combined with the white appearing in the
nests of common ravens, & more especially with the fact of the

gt ) gy o B e 3 246

Nehenah e 3075, 1 he bosk &

with that of Macgii: S5 e Landt 1810 1 s

nsul»hon o Feroe p 320, s it N»kk:pezkl:d v e sometines
paired & that bt kinds are sometimes ound

21
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VARIATION UNDER NATURE

tw birds described by Graba, the one by Macgillivray, & that
by Temminck, differing very considerably in their colouring, even
sometimes on opposite sides of the same individual, 1 think this
n leave no doubt that the C. Teucophaeus is only a variety.
Graba says that they are not very rare, & he states the interesting
fact of which he was 8 witnes that te pid birds are persecuted
driven away by the common ravens (p. 51, 54); & Macgillvray
e e i ) o e M oty 4 e
which he describes as "a neglected & persecuted stranger". Now
suppose whatever the cause may be, which gives rise o this
variety in Faroe to act with rather more intensity, so that pied
ravens alone were (o hold possession of these islands, how utterly
impossible it would be ever to ascertain whether it was right to
call this form a variety or species./55/No doubt any chance
‘wandering black raven would be persccuied & driven away by i
pied majority, as these latt re by the black birds; & crosscs
being thus prevented, it is probable that the pied colouring &
other characters would become in the course of many generations
mote fxed & constant
s let us tum to the Carrion & Hooded crows (Corvus corone
& cominy: these birds ar so much alke dht s Magilvrty observes
‘were the colours the same in both it would be almost impossible
to ditinguish theny. “The extent & tn of he grey-coloursd
space varics greatly in the Hooded crow [} & Bechstein asserts

guished from carrion crows I know not. The eggs of the two
speciesare undistinguishable s re their digstve organs & ther

i cases arc on record in Germany,
England, Scotiand ¢ & eand ol e o o being seen paired,
& the young are cither/S6/quit like one of the parens or inter-
mediate in colour Hence severa rspecable omithologists have
looked at these birds as varieties; yet, as their voice is slightly
diffrent & a difften disictsar offen inhabited separately by

one o the othe form; & s when occuring lgether they
e sepunme s s o cxow secns o hevo & s o
range dhan the Hooded crow & more cspecially as ordimry

Specimens of hoth can be disinguished with he uimost Facilty,
Tmust agree with Mr. Macgillvray that, in common parlance, "thé
two species are perfectly distinct”
) oy o i v 5 g s34
5 Bechutin, el o s cins s Naurgeschickid B2 511705 M. Star
norms 1 b b ko o . 1 gt . Thomaan s e
36 Nat it Intin, vl 1 7. 309) Macgiry vol 3 - 721 gees ascs i
Voreiie & Scoand.
I
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VARIATION UNDER NATURE

stly let us consider one other case; we have in Britain one
;mL]c well-known bird, the red Grouse, (Tetrao Scaticus) which
i almost univepally ranked a8 a distinct species, & is
Confoned 10 the Briah ‘shande, Ot other hand th Fetrao
salicei of Scandinavia, is a bird which we might have expected
to inhabit Great Britain, but is not found here.57/Gloger alone,
as 1 belicve, has argued at length' that they are certainly only
local varieties of the same species.—Mr. Gould after studying
T. saliceti in Scandinavia tells me that they agree perfectly in
eggs, in the immature plumage, in habits, in voice & in summer
plumage, with the exception of the white primary feathers & that
e cantl avod he suspicion tha they may possy be varcties.
57 vIThe Red Grouse is LA le in plumage, & easily runs
ok localraen icaiiveny sy 1 i o T, st
in having 8 lessr beak; but Nieos, as quoted by Gloger seys fie
examined 30 specimens of T. saliceti, & the beak was scare
alike in two./57/1 apprehend if these birds had been found together,
& it does not seem improbable that colonies of the one might now.
be established in the territory of the other; no omithologist
ever would have thrown a suspicion on their specific distinctness;
hence their geographical separation & consequent exposure fo a
different climate seems to have been the sole cause of their specific
diversity having been suspected; & u..mmmry as Britain has
0_other endemic bid this is an nt of some apparent
f o focms being Senccab; on the et
cd & fow more i speries e sgnment
imight have been reversed, notwithsanding & ! might most truly
be said that every gradation exists in the p iber of
o e e i Loy e
insular Britain possess its single endemic Bird?

T have entered into these three last cases at some litle length
in order to show how difficult it s to determine what to call
a species & what a variety, even with using all sorts of collateral
evidence in well-known Birds, which are amongst the least varying
animsls, The eres seems (o me an ineestng onc, rom the pied

lack ravens which must be considered as varictics, though
hitherto esteemed by most ormiclogist as distinet & which
mha\m the same lidle sand, but with some tendercy (0 kecp
0 the carrion & Hooded crow, considered by a vast

ealaty of omuihologtoe as st ot afhihng dinactie:

hat-

‘gions, but when mingling, often crossing —to the red & willow grouse,

Abandem der Vogel 1833.p. 117
Macgilliray Briish Bids. vol . 174 & p. 156
123
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VARIATION UNDER NATURE

almos niversally consiered s distnet & nhabitng qute dsiney
countries, but yet with a taint of suspicion hanging ov
S9/As i so rre that varitissof Brds, Raaty gt
to have been esteemed specics by first rate naturalists can be
proved 10 be not disinct that 1 wil give one more case. The
on & ring eyed Guillemot (Uria troile & U. ringvia or lacry-
mans) have been by about an equal number of omithologits
esteemed as good or doubiful species or as mere v
Tngocyed forta inhabits the norher ilands & s i by
but Graba foun e Faroe islands’ were its home, one out
oFabout e etstng as b frs ot s Graba thought 1 wis
specifically distinct, for besides the conspicuous ring of white
round the eyes & from the eye backwards, it differed in other
respects; but these differences Graba found were not constant, &
he subsequently himself twice saw it paired with the common
Guillemot; & the inhabitants affirm that sometimes from the two
eggs of the common Guillemot, one will be ring-cye
in Madeira, there is only one endemic bird, but some of the
uropean irds a lightly sller, & some are sighly dsider
& the Redpole (Fringil cannabing) eting S0 crimson breas
rovghout the year . The blackeeap (Sylvia atricapill) besides
i oomeimes JuMts, peseni Ve, el i, ek
colour extends from the cap to the shoulders & occasionally even
over all the under parts of the body; this has been described by
so good an omithologist as Sir W. Jardine as a distinct species;
but 3 the inhabitants belevs tht it s produced from the same
as the common black cap, there cannot be much doubt that
m Heineken & M. Horeourt ae right in esteeming it as  variy.
will now give a single case in Fish taken from Bronn:’ the
Cypnmls il & afasens have genectly boen consdered gt
species, for they differ in almost every part in proportion, as
shown by the table given by Bronn; but Eckstrom namates ihat
the offspring of s removed from 2 large lake into
Sl pond.sssumed n imtermediate form; & on e other hand
the offspring from C. gibelio from a small pond turned into a large
lake 40-50 years before, had become changed into C. carassius./
611 have selcted th oregoing instances, from being abe (0
adduce some other cvi 5 the mere existence of a
radunied series of intermediate forms. But T will oW give 1w
Fstances iom Mr. Wallaston's works of Varison deduced from
[T s 106
mn Hisooun Anals & Mg o By s 1465 s o
st ekl der Navr. B,

12
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VARIATION UNDER NATURE

inermediat forms observed with sepeia care by this excelet
entomologist i the confined locality of Madeira. Harpalus
55 erhune the st cxamples i vesy many specimes fom ety
sies hd ot been ollected, cletly showing 2 perfectly gradating
sercsthe vargtis would have been described gs forming several
Specics; those from he lowland & the wooded mountain slopes
appearing "altogether distinct”. It is an interesting fact, that it
attains its maximum of sculpture & minimum of size at about the
elevation of 3000 to 4000 fm; both above & below which height,
tasit receds rom the pper & lower it ofthe sylvan disnct
e hecome radusly meitcd. & slmost i imilor

Tt varis greatly n colonr/62/siape, i punchuring & i suiaton
& what is even more important in the degree to which the elytra
are soldered together: the united elytra are found only rarely in
the sylvan districts. This beetle, also offers an instance, of which
very many could be cited in the most distinct genera, namel,
of the individuals inhabiting the rocky islet called the Deserta
grande, attaining a larger size than elsewhere. To take another
very different genus of beetles, namely Ptinus’ in which some
species of which "do not atain half the bulk on many of the
adjacent rocks, that they do in more sheltered districts; & so
marvellously is this verified in a particular instance, that | have
butlittle doub that five or six species, so called, might have been
recorded out of on”. Pinus albopicus has o scparate rdising
form £ the growp, but all merge together by me
SumeblE niamesiae o, Ve takey e e gkt
have been adduced of each islet & even rock of different altitude
having its separate variety.

6/ Planis
Centaurea nigrescens has been separated by some botanists from
C. niga, (the common Knap-weed) by several characters, of which
the most conspicuous s that the heads are rayed. The Rev. Prof.
Hensiow informs me ha this form kep rue for two generatons
in his garden, but that in the fourth year it was clearly reduced
o Cmigra. T mention this case,because, the var, € mgrescns, a3
ensiow occupics nearly the whole of

Hiampthive to he cxehsion of 1h commmon Torm; nd Bt e

e the argument from range, on a small scale, as with the Red
Grouse of Britain, which may be used on either side

! Inect Madernsia . $4: The Varsion ofSpcies. .67

* nsecta Madereniap. 260, 267. For oter cases e . 11, 30,36, & 78

s
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VARIATION UNDER NATURE

Koch raised the ensuing year from seeds of a dandelion (Taraxi
cum palustr)! T. palustr, T. officinale, T erectum, T nigricans, &
T comiculatum,—forms which have been admitied by some

Botanists as species, & two of which were first named by De Can-
dolle, Prof. Henslot on the oher hand, hough no doubting that
T. palustre, is a variety, hns found 1G4 come up
o four generations whe s his g xm vm, m
Taised fom, seed of onc species o o,

o, iy cap — ety o st by Do Caniie, LaJ oot
& other distinguished Botanists: mst of these forms inbabit
different parts of Furope & Siberia. From cultivating anof
cruciferous plant Sisymmbriam ausiiscum, Koch conchides et
§, shan(slbegene, Wild & waxaclﬁvhum & acutangulum, both

of e Candol

oo s oneof he few Briah boaaiss who
s Sxperimentally red (o test specis by cultvatio
has succeeded in raising on plants of Festuca loliacea “stems
‘ehich a boanist wouldassuredl have asigned o F. pratensis”
& be slmost susceedd in runing ogether hs common & lslian
Rye grass (Lolium perenne & muliflorum).* But Mr. Watsons
csperiments on seeds & living plants which e sl o
Azores, are particularly interesting: thus plants raised from
Azorean seed ofth Poly ygonum marimum “partook m uch o165/
the physialcharacers o P. Raii o the shores o Great Brifai
B i T et o the A proasesd pons
disinguishable fom T. umbellata; ye these plais difer in the
feapue ofthe frui in 2 manne ot which ditinc genes have
been founded e authors. tson
tat cunpvaion dumeg ook Sonerations in England “Fte foms
Rephanus raphanisrum found i the Azores has partally
SEenied s craricter T the pods hrch hen o st Govions
‘The rich deep colour of Myosotis Azarica ends o fad in our
country: & the seedlings have varied so much that Mr. Watson
ikl oy Wl i e £ M A & W
to M. maritima; & some approximatc (o the
ek ye i thte wid e hey wen o costy Himgushed
as any other/66/species of the genus.
! Anmal des Scenc, .2 Seres. . Tom 2. . 11

4 o e coe ol convenion n Gramincs st 0] Brmbres (Ueer
den gt de Pianzcnan, 1854 5. 30)tha o epested SovingS Fania e
wasperectly :Mn:cd mnr o N o iigie 1557167
 Condon Journal B T
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VARIATION UNDER NATURE

The aceurate Kolreuter' asets that he bas seen the Digialis
thaps, when culivated n norbern Europe, & when arifically
fertlised, 50 s o preclude iy povibiy o  cross e fout o
five generations the characters of D. purpurea, & at las
was completely converted into it. The hybrid offspring from the
reciprocal crosses of D. thapsi & purpurea were perfectly fertile
D Lindlcy n bis Monogragh o0, Digtalis cxpresies some doubt
‘hether Kolruter may ot have tken a varicty of D. purpure:

Tor D. fhapsi, but a5 he speaks of his hat of Spain
he may probably b rusted. These wo forms are considerably
unlike in many respects, & have generally been received as good

n Berg gives a curious account’ of the extreme variability
of e seedlings of culdivated plants of 16is so that Dr. Homs.
[ehluch asorts that he rised ey repled s e o L
sambucina or Germanica; I confess that o
econded experiments SFE. von Brg 691 thouid have ioukn
tha there had ben some misake her, had not hisresuls in the

of tho genus 1 hecn. sromgly comoborated by quite inde-
Pentnt (=m0, For M, Houchia by sousng seadh I L Gonc
‘manica raised 13 reputed species; & what is important for us,
three of these, namely 1. florentina, Germanica & pallida are
Linnean species & have been found growing in separate districts,
& in their own native habitats remain unaltered.
The bl & rd pimperne (Anagalsarvnsis & coeula)’ bave
by a good many ered as disines species, for
S e L our o e ower they difor m some ot

© Joumal de Physique Tom 21 p 291
nTowon mwmmm 305 1374 i sste that M. Mastsof Cantepury
s, & fercor one who osgh 0 e wel, s envinced it

English orgin. Iy Bromn's Ges{ehlichic dfr] Natur B2 p. 85, there s
vl et chings o 4 plontof Lol e i L bl ol
&by Link o Ziiph areat change in
bire[p ] oy

0 habis, 4 he proportion of her ngredicnt dfes. Where her i  super
abundance of imy matier.the plant fieh ssurucs 2 lascous-igd sppearsnce,
WHich has probly origiated the A alpins 4nd Sauses sl 10 hold & piace
s s species

 Hors 855 bl & 1455.5.2.5.30¢

{ Flo 184355
3 Fiors 453 Nachshi, Homslciuh. 44
Hcre Darkin later seribbled i pench: 1861 3 new var Eugenia [7] | rend 7]

ey 7 came e and bl
1867 Red & Bl v of A i rodased b il &
e S ot on casingplan
TRE7 B var. et et whn croised]
b
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VARIATION UNDER NATURE

On the other hand/§7/the Rev'.

espocts /67 % Seran that cach kind cn be ong perpenated
by seed & keep Prof. Henslow!
cx,.mm:ms- ot ety o sty be considersd. z\)solmely

Gecisive, in showing hat one fom can be faised from the other:
Dr. Bromiield has seen brigh bue & fiesh cc!ound now«s on
actually the same plant, when culfivated in a garden. Dr. Asa Gray

o ot et o S whalher i atas b b e,
duced all the coloured varicties are met with, having flowers of
varigble size. 8/says that it is almost certain
have received corroborative evidence) that the allied Anagallis
collina produces blue & red flowered varicties. Considering these
several statements the probability seems to me strong tha the
A. coerulea & arvensis should be considered only as vareties. | have
alluded to this case chiefly owing to the remarkable fact, that
aeriner with all his experience failed after repeated & reciprocal
trials” to raise a ﬂng\: hybrid between these mn rumh‘ \vhcnc:
he concludes that they are distinct: Herber
R ona & if Chchne had b o h souid iy
ferthie either varity with 16 ow pollen one would then have
had more confidence in his result—
ost interesting case on record is that of the Primrose,
«common> oxlip Bardfield oxlip & cowslip (Primula vulgaris elatior
These plants differ, as everyone knows, in their flowers
fﬂ\n&t & habit thy all e i i he orms of e copsle &
the primrose & cowslip have a/69/different scent: they fl
ot somewhat difforca imes: they ordinarly inhabit diferent
stations, the cowslip in open fields & the primrose on
shaded woods, but they are sometimes mingled: the
different districts in different proportions; 69 vi& in Switzerland
the P. vulgaris & elatio ascend to different heights the primrose
being the more ender” They have sho, difeent geograplical
ranges; Dr. Bromfield has remarked "that the primrose is absent
o i e ieror vgtons of oshern Eatone, e he cowslip

" [Tecsdsle) Linnean Transsctions vol. 5. . 44 & [Wicgmans) Flor 1821, B. 1
* Louidon's Mag. of Nat. fit. vol. 3. 1530, p. 537, but compre with vol. 5.

2 Phyologitval. 5. p. 59 T ——
Baardervestang » 309, (00 lhz\mm nﬂ\m Totio Darwin wsked: ccould
Gaertner v by hince iricd only 3 male plant or wih femlc polien??") and
iy el s oy

£ Sizhlan o Anas of Nat History vl 2.2 seris. 184E.p, 16

.
L T A e T P
1SS S e, Borti o i cenie d s Fanes 1440, Tam 2 1 3
B A B S S Wl Sl
{5 Dautledny . 519 Phytlogit vl .6
[
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VARIATION UNDER NATURE

is indigenous”: & Messs. Bentham & Hooker inform me that in
the East, the primrose is found only in the Caucasus; that the
oscow

Lasly Gaetnr Iborously experinentisedon theseseveral o
during four years, & actually castrated & crossed no less than 170
I e cul i oessedol Augetting

essly states ﬂ\ai the Primulscee ofer 1o mechanical
dittention v crossing," ould have been far
satisfactory if he had o el oo ariicilly ferilse
Pamala il fsown pollen. On th suppostion Wi seemm
1o me most probabletha this extreme inferity i notrel, bt
only apparent, & caused by some want of skill or knowledge, we
Have, neveriheless, a5 80od 85, mdeed far btte evidence fhin is
al'zmahle, T mos cases,of the nferiity of thse foms together,
low persveringly the experiment was tied by the most
Pracised opertor who ever v
Considering these several statements, it seems to me difficult to
imagine beter cvidence than i this cate tht the primrose &

cowslip deserve (o be called distinct specics. But now let us look
1o the oher side: n is umvcrsnlly acknowledged® that in
there are so many intermediate forms found wild that it is most

o o druw ety st o of demarelion bobwece 18 e
extremes of the primrose & cowslip. And what is the result of the
many experiments 71/ which v been made? Sevra ycurs ago.
the v, ised from the seed of a highly
]v nmmc st\.p, oxlips of various colours,
@ black polyanthusy a nm in-hose cowslip, & a natural primrose
bearing s fowers on & polyanthus salk: rom the seedling hose
in-hose cowsli, he raised a hose.n-hose primrose. Subsequenly

the Rev'. Prof. Henslow” doubting Mr. Herbert's experiment

* I Briin s Cele b W, Wtaon CybeeBrionica ol 2. 293 aye
it

plantin e W of Scatlnd”
+ Bastarderreagimg. » 7215 & x. 178 butth table i not quit carect for & cross
{ementoncd 5 347 o nrodead i he e

. ekelidinewn wiole st o ays
See Licog, De Ia Fécondanion natreles. Pan

oA it roing e
)

 sttes by Me
Yr.mnmomoﬁm)hmmlll Soc.vol1v,p 19
© Loudons Mag. of N Hist. ol 3 1830, . 409
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VARIATION UNDER NATURE

taok the seed of some cowslips growing in a shady part of his
sarden, & riscd sdlings which vared considerbly, approaching
more S les closely (0 ¢ et wild oxlips cuhich Pof Henslow
had observed; "& o experiments
were v nmugn pe i i e i
Watson risd at severa priods many sedlings, rom th cowsli.
(P. veris), from a Claygate oxlip
mediate I most points, but wi ,71'1.: \)nmmxc i
& the conclusion at wlich he arives’ is "that secds of a cowslip

anproducecowlip & oxlip; & that seds ofanaxlipcan produce
CD\AS\)p& oxlips & primioses.”

The experimonts of Mr. Sidebothain’ are, pesaps, the most

imporant of ll,fo the plants fom which he procured g were
covered by bll-lasses & 50 croseng was prevent. He perfomed
all the operations with his own hands. Moreover he cmnmcmmi
on the Bardficd oxlip (5. syt or P satior which
Y very genrally been rcsived a  hird diinctspecies though
in this case, as with the on oxlip, Mr. Watson & Dr. Bromfield"
have “seen exceptional nstances 1o all the characters, iaken
singly by which his plan s distinguished from P, vulgais &

verls"; but Dr. Bromficld admits that it certainly hs
e sr ot dinc: specien T3, b amsz\nerlmcms were
as follows, & they are the more important a hostile
Wi, & confesss that the experiments dissprointed me greatly
& interfered very materially with my previous idea of specific
identity”

These experiments bring out clearly the hereditary tendency in

ersel
erbert cxpcnmcmm.d on tulivated 160 ovslp, ighty

manured, & from it he raised "a natural primrose on a polyanthus

" Some mrserym e been myself informed) ar convinced 0

hemges bk Msc 1 het wecd BEds uhes ANE iongly Semed them. 55 1

Gordeners iagazine vl v p. 123,24

Fhialog Vol 3.7 43, nd vl 2 p. 207 p.

Tl vol 1 103 Daria s eoeiedSchoban's s Note shct

5 on H-C Wation's Cybele Britannics ssies: Vol 3. p, $88 —doubis Mr.
Sishatam cxpermerts, 1 bt e
e mrecmecy -l Tom F et 0 F. v i
Allowshey Sipprt . ulgars P vrs coning rom a nmcdiste

Teverse cust e i wiienrecmon, har o

e ot et P s o Tl Bt Fom o i oo
Fimnsof e Same Specice | o0 London, 1877 it o . 60, wAere Darwin

Phologis1 vol |p. 1001 & vol 3. . 695
10
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VARIATION UNDER NATURE

Seed fom
Sead from P.Jacqui
Powigas i
Sead o an nter- cator
Swtfiom P overs, meln  Sesdfom ofaca.
s varmaor prodscod P vigars Produced
Namesofscedings produced  produced (Claygae produced (Badfield
prodscd. cont) (o) o)) o)
vt common consip an
veris var. major of Lond. B 2
Cal i Ghene
aching Poly- 5w
"t g e b
ne btk coloures
jgaisvar. intermedia 7 15
ety
csulescens 3 ' '
P.valgais (primrose) 1 15 1
P_Jacouni (Bardfied oxlip) u
Plantsproducing no fowers. s ‘ o
o momber o esings ) FI R T

[Table compild fom st n Sidebotiam]

sl & again on the succeeding yea from his sceding hose-in-
hose (calycantha) cowslip b raised o hosein-hose74prmrose
o Rev? Prof. Heaslows cowslip, whenee he raised ' perfos
Fontosc”, was 3 gavden plem & prew ins shady picc. h goos
Ror nothing that some authors have planied secds, especialy it
gathered from wild plants.* & have found that all the scedlings,
Rave come e to their kind: only shows how e the kind i,
when not disturbed by cultiv:
o one, I belive, has disp it the curscy of the stementy
on

in a sceptical mmc'm mind. But the results have been
iempted 1o be explained sway by the supposion o the inter
crossing of the sever s. Now laying on one side Gaertner'
aberious & caroful cxpcrlmen“ (which nearly sl ey &
Fromsced of i form M. Watso (Phytologst vol2.p 218, & Dr. Sromicd
o v 3,69 (6557 nm S eeding o i 65 were imcmedine 3
S iy i s
* Piyiciogisvol 37

It
bt i aersisonin Darwire

TR, .




VARIATION UNDER NATURE

assuming that insects could effect, that which he could not; do
the results agree with this view of crossing? It seems to me most
decidedly not. M Sidebotham expressly /st that e protected
his flowers by glasses; & this having been done, it seems quite
el e thehe should hov b s e crosing i 2l i

in most o the experimenis. Morcover on the mouriains of
Switzerland the P. elatior or supposed hybrid between P. v
digars grows “by thousands i places within may lesgues o
which the P. vulgaris is ab;olmel unlmown" "'so it must be with
the glip from s Northen range in
Jacquinii) of Bardficld, round hih lace
don ot seo o some el ST, 21 ey vanes oy
afer 8 carefl stdy of al wel ascerained facts on
Ilyl—:r\d1sm there is no known instance of one species fertilised
pollen of anather species producing pure forms of both or
s pt o e Y AR o

common oxlip, or supposed Hybrid between the primrose & cow-
yieled 2 s fuveseen i M; Wt & Sidebotham’s w1g
experiments, varions & pure primroses & p
Whether we choose o imagine thés hybrids were sl fcmhsed or
were feniised by sither pure supposed parent 8o ud
ol s reversion o m\hcr o b pacptoms s n b case
of species mu t any kne malogy’ in ly recorded
rpeiments on the crotng OF pecies, owm these R
bined reasons 1 (hink we are Jstled in absoluely rejectng the
view that ll he foms prodsced n the Fregoing severl ecorded
csperiments & ikewise cxising in nature, can ted fo
o aroeing of v o e Sowignely dening <,.eme ;heyr
origin I think must be attributed to variation, but I a
Wishing to assert that some of many of he graduated niermedinte
forms may not likewisc b i luge part due (0 ther hiving ot
¢ time crossd: which 1o doubt wouldincrasethet variailiy
probab in their tendency to reversion 1o either one or
ol o e parentvareies)
7/in all the experiments, the common oxlip seems the most

! [P, Brawn,) Annsls of Nt Hisory vol 1, 1842, 156,
[Dotibieday Anmas of Nat. Hist vo bS]
+ The wellinim & marvllons cse of logous in the

individoal (hough ot i sedings) i A\m‘d T ,mn .m mu i ey &
wy

Hybrid some competent udges ettt e by the amon of
o s f e two specie

e
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VARIATION UNDER NATURE

variable form: though the cowslip is sometimes litle less so, for
in Prof. Henslow's seedlings "not one had the decided characters
of the common cowslip” [p. 409]. Unfortunately no one, except
M Sidebotham scems i ave s the s ofthe pure primeose
2 wonld e very ih t desw any couclutions rom i spperen
eaer ruencss of the primose but i (his one experiment wers
confimed, the primrose probably should be looked at as the
i as hm\ derived through intermediate
. & the Bardteld oxi. It s, pehaps, the
‘most probable vierw that the common oxlips are varietes of the cot
lip, casly reverting back towards the primrose; some of the
fomis having boen complicaied by croses with e the rimrose
or cowslip. [ have entered into this case with great detail because,
considering he siuctue habitat, range in height & ltude, &
of the

coulp are proved lo b pecificlly idenical, ~we may question
20000 omms/pmumm specien If common desent 1 1o ener

© the definition s slmost universally admitied,
hen [ 018 ln\y) Sl to doubt that he primrose & covalip

are one species. But if, in accordance to the views which we are
cxamining inthis work, llth spccics of he same geaus have
2 common descent; this case differs from ordinary cases, only in

5 muachy s the ntermedise forms sl cxat i3 et of naore,
& that we are enabled to prove experimentally the common
descent. Hence common practice & common language is right
in giving (o the primrose & cowslip distinct names,

T will end this long discussion by recalling zttention (o another
statement by Mr. Herbert in regard to the species of Primula,
which, though it may seem incredible I think ought not to be
lightly rejected, as Mr. Herberts observations on the common
ol Seon various other sbjecta19av, stood the est of
subsequent observation. Mr. Herbert affirms’ that he raised
powdered Auricula (. suricul) from P. mivals, & that he kewise
raised P. Helvetica (described as a species by Don, but treated as
2 yariety of viacosain Steudel) fom P nivals, & tat tidly be
raised P. Helvetica likewise from P. vi
concludes that these Swiss Primulas are only local varietes

# Phyilogist vl sact. Hort.Soc.vol1v.p. 19
m.m.mm o i o s i, i peseiid: s Bscussionon
tage gencrs

m
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VARIATION UNDER NATURE

AUWide ranging, common and much difiised species tend most to
vary:—The elder De Candolle, & several other Bolm:sL\ have
insisted that it is the widely ranging, the commy igorous
Dants which vay mest I v ATA. Be Cangolle: ives oot of
117 species which range over at least a third of the terrestrial
surface, & he states that the greater part of these offer varieties,
b rined otk i o conversely;tha is by
taking the species which present varicties

Sege smpprton of hem e cqmemon, & wiily Affed i s
own country/AVLedcbour divides the snomous fertoy,ncluded
in his Flora Rossica into o each species he appends
the mraber o Provinees which it iahabis. There are 399

gamic species which present varicties, marked by Greek letters, &

rage range over 4.94 Provinces; whereas there arc

5347 species which have no varieties, & these range over only
243 provinces; so that the varying species range over rather more
than tvice s rge an area a th othe specis. The rle holds
very nearly the st of the four volumes is tricd
Sl ik e Al hckty s 5 b 1 i
difficulties which arise in considering the value of the varieties
appended by Botanists to their species/

A2 the London Catslogue of Brish Plants the number of the
18 provi ch each species has been found, is added from
M, C, Watson's Cybele Bianicd. The namber of varicies given
in this Catalogue is not great, but Mr Watson has added for me
in M. some others th prnciple on which he hasactd n doing
this, & the reasons for omitiing some varict

goners, ace given in the Supblement fo his Chapiee: (e m’ly
add that all the varieties here included have been ranked as species
y some one ormote botaits. Now ther ar 1053 spcies which
have no such varieties appende these on an average
St ver TOT8 ot B Wb W i L85 Sy
‘which have such varieties, & these range over an average of 14.5
provinces. I have, also, tried these species in another way, ot
by taking an average, but by seeing how many species range over

205/1000 whereas of the 169 species which present varieties,
there are 70 whil range over the 18 provinces, tha is the
proportion of 414/1000; o hat roporionaly twic ss many
the varying species range throughout the cighteen e A
he non-viryim species/
" Borau. Fore do Cene de 1 Fance Tom. 1., 10
* Geugrpi Bossiqe 1555 . 556 [Actuly 564511

anoamsiis Prassramnniiln v esmarisdon b mueute s




VARIATION UNDER NATURE

A3/With respect 10 ‘commonness, it is evident that a species
‘might, as indeed is the case with many aquatic plants, range over
an enormous territory, & yet not be common or individually
numerous anywhere. I a small area, like Britain, where a plant
s found in cvery province, diffusion & commonness almost blend
together. Boreau in his Flora of the Central part of France (See
supplement o this chapter, for particulars on this & other works
quoted) has marked by C.'C the very common species; & I find
he has 1280 species not presenting @ny markeds variety, of
which 240 are very common,—that is in the proportion of
187/1000; thee are other 193 Specis with varietis recorded,

ery common, or in the proportion of
0471000 s tha propovionaily mave i bAce 4 rany of the
varying specis are very common in comparson wilh the non-

rying. d may here remark that Boreau draws a distinction
between the polymorphic specics, whih vary almost indefinitely
are not included in the above numi those species whic

pr:sem Taiics ulfinty distne 1 be masked by Greek
Tetters,/

A 4/ Miquel in his list of the plants of Holland, marks a very
few species having varieties & marks all the very common species;
but the recorded varieties are so few, & no particulars specified
in regard to them, that the list is not Satisfactory: there are 1133
non-varying species, ofwhich 201 ae common or i proportion
of 177/ on [the] other hand there are 46 varying
species S whieh STe . ot in proportion of SE6/1000;
hence more than thtice as many of the varying specics are
common than of the non-varying Tootes, oo he poaperion
robably e ctgice

Again Prof. Asa Gray in his Flora of the N. United States,
appends the word common to many specics, & I find that of the
1851 non-varying species, 439 are marked as common, 237/1000;
‘whereas there are other 202 species which present varicties (either
marked in smll o lrge type, s supplement o his clapcn, of

ich 82 are marked as common,—i.c.405/1000, here then,
ot far from proportionaly tyics as many varying speccs are
common as of the non-varyi

e foregoing cases, we see, that such numerical evidence
as can be obtained, mmmm asitis Lmj doubts on the value of
1 Mr Wollastons Tnscca Maderensia (Intoduct. p. xm) 12 Colcoptrs ste
mentioned s (he mos abundant in .mv.mxi il sroup of et 1o whieh
ey he added 2 1o nforme by Ms Walason, 3 Pbnos i Oxytcius. Hence
Suof he 453 pecie.sbomt onen 34 oF ey Common. Bt

D1 e 61 apeeics, Which presemt varctes, s are vey sommon, . one enth
Ofthe varying species e very common.

s
e dead v marmistion by Darwir oA
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VARIATION UNDER NATURI

the recorded varetes, supports the opnion of those botarists,
who beleve that the much diftsed WA Sispecies are
€ (0 vary, or 10 present e whio e b thought

mngmg species, which live under various climatcs, & which come.
into contact with diverse groups of organic beings (a much more
important consideration, a5 I think will be seen in a future chapter)
should vary more than local spesis. Wide anging species will
o geray e SARe foro st o i inabiing many
ek e vigote whiah they show oo this ki, o
cnmmg o Bt ool W, ey Sepae s
under difften climats, wil geneally b conmon ot indvidully
merous: indee ray afer cxamining this question says,
ke aencral ruls that species of wide ringe
mum e apecic of Eequent oceurepes, hat | v oo notied
any stongly marked excepions (0 i Exen in regardto pecics
strictly confined o a tely sised & uniform Tocality, which
Sre ot pod o vy Attt oo, we may. 1 k. s
why such species, when common & much diffsed n their own
country, should present more varieties than when
Suppors viietis o be mere flocting productions, ke monsicsies
theh, If orginating n exactly ihe ame proporonal numbers in
non & rare specics say one in a million individuals, they

amongst the common than the rare species; & so would be oftener

common & one rare during the whoe or greatr part of teir
existence on the carth, then a greater number of such flecting
Varictes would, i 5 probable, detually originte in the common
than in the rare species. Now I believe, though we are here fore-
stalling what we shallhave hereafe o discuss, tha by fr the
most effective origin of well marked varicties and of species, is
the natural selection or pmemum\ of those successive, slight, &
accdental (85 e in our ignorance must call them) varaions,

tageous to the individuals thus
At Voo et o ¢ b Siancs of ikt

succeeds in his life-time in producing a new & valuable variety,
than does a small amateur florist. So it would be with a common,

" Statistcs of the Flar of the . United Stats,in American Journal of Scicnce,
20 Seies, 1857, V. 23.p. 392
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VARIATION UNDER NATURE

in comparison with a rare species, raised by the hand of nature
in milons on millons during the ncomparably onge peiod of
is esistence on
st o o Akl il (O SRR T
e done) et & dfne o e
‘monstrosities./A7/Borea, for instance, & others ess
stated that they tecord oy the more siongly defined yaride
more than one-third of the varieties marked b

b
varieties have been removed for me by Mr. Watson

which are left (182 in number) have been ranked by some one
botanist s species. OF the degree of permanence of varieties in
plans we know hardly anything: but when a varicty is the common
form throughout any province or even quite small district, we

S o i 40oE Ok SeyEE ek
Variations through natural ‘scection, or through the direet &
‘gradual action of external conditions, as of climate, its first origin
is even of less importance (o f, han its preservation; for in order
to become in any degree permanent, i has (o struggle with al
other organic beings in its own country; & this shows that it has/
X Bt least nearly Equal, or as peshaps scquired even some greste,
constitutional advantages, in comparison with i

The mete fctof 8 speicsbeing ety common or ety culontcd
shows anageously sitused in espet o (he inorganic
Sonboasn? Ty Uie i i et WAl B e e B
Sl gl Wil Wb it e 1 som competition:
& the varietiesproduced from such common specie, from iffring
litle from them, will gradually partake of (or have in excess) their
advaniages, whatever they may be. Finally them, T suppose that
common species present more varieties, when these are in some
degree permanent than do rare speccs, ffom partaking of (he
Vit wct wike e gt S smomon i st
et ok mow cansideing those ety due to e divee
cton of climale &2) originate more frequenty amongst common
species than amongst rare, owing to more accidental (as we must
ol them) vaiations ansing durin the whalo existence of » pecios
which abounds in individuals, than during the existence of a species
which has presented much fewer individuals.
157
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VARIATION UNDER NATURE

The law first enunciated by M. M. d'Archiac & Verneuil & since
confirmed by several geologists, that the species which range over
& very wide ares, are those wich bave cxised for the Jonget
period,semsa it opposed o el Oceging conch en
with my view that losely allicd species 4o nat
essenially diffr Trom varieies for i implics that the species
which have ranged furthest have longest remained immutable. But
ve reverse the proposition, which can be done with equal truth,
it s ot s0 discordan;—namely thal speces which have existed
longes have had, owing o geological & other changes, the bes
chance

may,
Without contradictpg the law, suppose i have become modifid
ciher into varietis or into new species, but that a certain number
Having undergone no change (& it has hever been pretended that

aaging mpocics horversaly vary) ks ven ik o G ofs-
poing pascoatelogioa v

AN/Geographical Range of Varieties themselves:—1 have met with
scarcly an bservations on thishead: When two vrites inhabit

distinet countries, as is often the case & as is very generally
e case with the higher anmals, 1 s ovious the the o varetes
soaraly have s much nartower < anee than the parent specics.

instance, inhabiting N. America & another variety
ity upccxcu habing Eusopc il boh have» vry e
more confined ange than th parent form; 0 on 8 much smaller

ale the many varietes of endemic species. confined 1o the
=enaml= jslets of the same smallsrhipelgo (Tt nsance i the
sects of the small Madeia group decrbed by M
oo, oo o e agin the numerous aline,
mariime, shade of et dorig e of specis e
only live in other and different habitats, have confined
anges compared wilh (heif parent-Types. These considersions
alone make it probable that the far greater number of varieties
have narrower ranges than the species whenee they have sprung
T'have looked to many local Floras, & a5 far 8 T could judge, e
recorded varieties seem usually to have resiricted ranges. In
London Catalogue (1857) the range within Brisn i given o
¥ Walke st asie, sy 53 & I fin
enge over 7.7 Provinces; whereas the/A 1146 specics,
o R e vetes blong. amge over 143 of e provnens

* AL depends on the sbieary sssumpiion var & which specis.
(oA B vl g I i P o werth e o
of s e, €D
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VARIATION UNDER NATURE

orover neatly e a5 wide an ares. At my tequest Mr Watson
was so kind as to append remarks on the nature of the habitats
& of the ranges of those vsishen of Bitas planss il which
was personally acquainte;

te conclusions from the numerous
sources of rrorbut [ may add that from thi it it seems that
2 large number are alpine, maritime, &c forms; sometimes confined
to one o to s ew localtes, but oftn pretty idely diffuscd
2 8000 many vari s far as known, strictly local, & some

e T ot Sose hav tech e aica® o
iyt il Ll et
paticalar lcality, or habitat, seem to be rarer than the type-

"The only pubhsh:d bservarion which 1 bave met with on the
range of vanieties is —a competent judge in
regard to the e ik o wra e
tht the sevral A 12Avarici o o specis sldom have the same
range ' each other; ‘each variety has its own limits
of Bakbution: s variety will o ave ga. €xtat of diie
bution equal 0 that o two of more other varieie! o the same
species. s varils Gllow e came e of oo
Sraphieal isribaion wih spec e concludes that
Hhey have been aboriginally created as ' vareies Bt i folows
from his remarks that varicties generally have more confined
ranges than her type-pecies”

ases, this latter remark, is (0 a large extent a mere
S ot et i O e closely similar, that one s
called a species and the other a variety, the commoner of the
;38 o S o Bl U s, sk 18 G
one, the variety: for we cannot tell which of the two has branched
ot fom the ...m

Asby ry o cosly alled species do ot differ essenally
from  species & s sirongly defined variety,
seeave sty St hs agte nmeh Alonly Sl spects
bt an advance S only o sngle cage, 2 ollows: M Weisos s

arked for me /AI3/he London Catalogue (dih Edit),
Wwhich is o prety t & does not include the most
doubtful
s a0 (i T st i) s onded o vy (4011

No. 10,01 the nae &
Molhuaes i amsca p 195

"moe D Ant G
e fomn
o been called the species & which he varety
59
e trdarsity: Pras: raorod e e by Darwin Online




VARIATION UNDER NATURE

species, the forms therein aditted as species, which he considers

(7.7) of the 53 printed varietis in this same catalogue.*/

A14/0n the relation of he commonness and diffsion of species 1o
the size of th orders and genra in whih thy are incded:—My
c t n o e have
seen that a lrge proparton o the common and "videly ditoed
Specics present varicie, I (hese comimon species obcur ‘mos
Hequenty in the mamerically large groups, & would be
indicaton hat o grcter number ofvarying ‘Species would gcour
in them—& this latter subject is an important one which we shall
presently have to discuss/AL4 wThere e
3 pror probabily hat the speciesinth I ¢ groups would be
generally 7 & more widely diffused than in the small
groups; fcr o “mplc fact of many closely allied species inhabiting
that there is something in it conditon, organic
o norgomic avoutibl 1 them: & ths by el wouid e
ies numerous in individuals & widely diffsed within
tha county beyond the common avrgge.
iph: De Candolle has shown” that there is some but very
slight rvldzncr tht the Orders numericaly lage in s country,
include more common or "vulgar” species than do the smaller
eders: o o b sy of o b ovdeessomenaly have
* Very good remark. (D]

" Alph. De Candolle (Geograph. Bot. p. 562) akes a dieely oppasit view. die

poss i e e Soions oF e s st aowrRle 8 ot many
Tive."0r, s spices

i e’ it we v W her' sncly 3 lion b e

.5 o to be

e om il arganic

* Geograph. ot p. 465470, . 562
I
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VARIATION UNDER NATURE

more confined ranges; & he concludes with some doubt that where
only a few species of an order exist, these will be the more robust
& the widest rangers. It has appeared (o me, from reasons not
worth giving. that if any such rule did hold good, it would be
more likely (0 appear in smaller groups or genera rather than in
enlee! i whte i pners o onlerw A 15ty vy many
causes which would tend to conceal such a result. N:
best classifications are considered by many able o o sl
bighly arificil. The spees in lage geners e as emaried to
e by Mr H. C. Watson, more diffiul o identy, & hebeleves
any species in such large gencrs, which
dmma ' htant counrics, wond o close cxamination ofien b
ound. to be Mentioal; & eoasequently such speces n the larger
g:nera would really have wider ranges than they appear to have
o et Wk St bt Al
e Tangs OF & specis, secording o the value st
charaters,for insiance a European specics having a w\ncly in
N. America would have s cuormous mage, but i that vaiety
anked as a specics, the range opean form would
e ety aieel e & ttors pi gl e
very wide ranges, quie Independenty of e question whelher
they form part ofarge o amall geners. Lowly organised plnts
generalrle range further than the more highly organscd,
and Tasly when tw, ieas, sepaated by the sea or by other/A 16/
Darics, re coneidered, the eapaity foe dsseniialon o e
specis i common, wouldprobably come o p
o o T Ao cas oF os ey, LHLAKT £
some degree eliminated by not considering the whole range of
the species, but only the degree of diffusion & commonness of the
species, descibed by a single botanist, withn one coninuous
temitory, more especially if not of vast size. And for my special
cbiect 6 inding out whethet more varictics have onginated
in any country (or if originating elsewhere, are in this country
enabled to subsist) amongst the larger or the smaller genera, it
" D Ars G (n Amercn Jouma of Scinc, 20 Seis, V. 23 . 391) has
itoned ander hee rders 430 1ccis which At the wades rrgers in (e
Rorher . Stte & 3 ihe same G th mods oo speios, © Bave had
Thes anders 5o arranged tht all he species (77) meluded 1 th Irger orders
S S s e 07 incuicdn
ihe smalic orders And 1 tha the numr of the oy
SETT000 1y 2151000, 1 the )‘,mo‘ml”m Rave e aranged by genera

5

ey anging spcics
w
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VARIATION UNDER NATURE

TABLE A'

each counry:

senera & in th ight hand colunn i smale enera—See emtonen o
his chapre for ies of Works e

Lo Genra_SatlerGeners

B LondonCoope (8571

Iiersndopmnieomatgwit | 198 = 250 | 138 = 219
4species and downwards—The 2w e o

Rassi: Ledehour (Dicotyledonae sloe).
Larger

n
ET

Cone France. Boreau —Larger gencra with
5 specis and upwards smallerwith | 163~
i o Themmerr | 72

st e mated .o

Hollind: Mmmfu-mmmw.m
Ratisbon
e

N.Usited

genera
it S species and opwards mallr | 26 - 256 | 195 = 212
s and dowmvards The | {136 w917 1000

s maked e “ommon’,

¥ [Darwinshologrph st of i bl s UL Darwin MSS.vol 161, 0. 172]
w
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VARIATION UNDER NATURE

seems to me quite immaterial whether the same species in other
countries have very wide of narfow ranges,—are very common or

(The following short table (Tab. A) gives the proportions of
the common & of the most widely diffused species, in the larger
4 n theemllrgener, nsix cunties)

e here see a slight preponderance, in the larger genera in all
150 Sames ek cogt i ot oo Mot bl dhbe o o
less, in every single respect, as far as | have tried them, from
those of other Botanists. The slight preponderance would probably/
AT somewht increased, more cspecilly in sch large er-
{oris as those ncluded i the Fiora Ko € man;
above-specified causes of error e e oo s o
influence of peculiar stations on the range, which is independent
of the size of the genera/AL7 v/I may add, as supporting the
table that Dr. Asa Gray finds that 75 per cent of the widest ranging
species in N.
number of species' and in regard to "commonness”
tabl that a grestr number of species marked as “common” are
included in the larger genera; & indeed as already remarked
Dv e Gy b s o & ndly anging oo
slmost invarably the same.) Dr. Hooker alsd finds 2 simiac
Tesult by tbulating the Lty
i naye 4oy Mdgn & hschmaly Wlong 1o Tirgo pinees
Conversly, in rogard 1o commonness, Dr. Hooker has emarked
10 me i lterthat i  genera Hesbariom, geners with siogle
species are repres e b B s T
Semcrs, slovhag It th geom i gl Fecith ey
rare i individuals/

Al7/In regard to the extent of diffusion, the preponderance
el o 1 i Tabla ol o st dtppear o oveen
of the ranges of al the species in the larger & smaller genera be
taken, instead of, as in the Table, the proportional numbers of the
species having unusually wide ranges. Thus in the Flora Rossica,

* ot o indyot i o s e, b ope sl & gt o
el rom memory (€ D)
m,m,, ocsl DT

* American Joumal of Sience, 2nd seie. Vol . 1357 p. 380, Dr. Gray rmark

Wl the comveme o1 he o proposition docs ot b ghod o ot of 3 rpecs

Which have the natowent renge of al th pecies, 21 belong 1o Targe gencr

>
]

mtefering couses, 3¢ extincion. he cton of fhe Glacil cpoch. shance e
Ceminaton, mey heve come i play
)
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VARIATION UNDER NATURE

all the species (3955 in number) in the Jarger genera (for the size
of the genera see the table) have an average range of 2.3 provinces:
hetcas he species (2407 i number i the simale geners have
a slightly larger average range over ovinces. Again in the
London Catalogue of Briih plants (Sth edit), the Specios in
rger geners ange on an average over 1.4 rovinces, inthe
ST, provinces. Nor according to the views, which
e ar i tis work discussng, is this surprising; for e hre look
Hmeciceas rm branching o inio varicis, & e then beconing
modified cans which it will hereafer be atempl
enlise o loscy s, & Wimatcly ath quhe g
species: now we have seen that varieties generally have narrow
range, as have those closely allied forms which were marked for
me by Mr Watson, &/AlSwhich are admitied in the London
Catalogue as true species; & such forms, when a general average
is struck, would greatly reduce the range of the widely diffused
species—including thos secie. uf which the varietcs bad ot
2 et become convered ino loc
D, Bmaees e cove of ot il difficulty
e comes n. We have no feason 1o suppose hat all orms, even
within the same class, undergo modification at the same rate;

brachiopods in comparison wilh asphas, & thes il aseropoda
. are eplaced at @ quisherrle than the more lowly organisd.
Hence of two sts of specics, having criginally exacly equal
ranges, one set might become afier a given period converted into
a greater number of new specific forms having resticted ranges,
whilt the other set remained wnatered with thei orignal widé
ranges, | suspect hat,on ou heory this may be the plm\mmn
19/for instance, which are considered by
g ey bighy otgant s, Wiy ‘species on ah
average with very narrow ranges.’ This view may perhaps, also,
e s f s oo e s o st 1845, 152 st
£ Sdds ane for « few auiying rgions he
o o Ax Bt an v gy merived

s han thos species which have not acording
iy Siew v Corweried nt EprescRive acss & SpEcis i the sverst
Secions o he soaniy.

s
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VARIATION UNDER NATURE

throw light on the general rule’ of lowly organised plants having
wider ranges than the more highly organised: though probably

the grate fclity of dissemination n most ofth Iowest lants
has largely influenced the On this view, it is ot that the
smore Hight srgasised produsionsof satue hive ognally had
HAIToWer anges,bul tha they soonestbecome changed ino local
& disinc peci

"ATTh undoubie fact that ot rarely spees in he smallest

genera in a country are mum:vy comman & range very widely
i3 notopposed to ur v fo 3
mo o severl distict spccms mhxbmng dlsum lucnlmcs,
must have ranged, according
inhabited by the forms ened o n ier i s ol o
altered specifc stat, or during its mccmwely ‘modified states.
On the other hand, some cases are on eroups, possesing
aumerous species, all of which are individualy ver rpe & hav
very confned ranges, & e wilh nothing special i the siarigns
inbabited by them 10 accoun for ihis. B Hooker has given: &
most tiking instance oftis fct n the Conifera of New Zealand
& Tasmania; amining the fossil Lepadidae of the Chalk
peiod,  was et sirock wih the mumber of o meses o oolas
‘genera in comparison with those now living; &
ShiS & i ekicas We sy, Dok hypmhcncally
account for such cases, by supposing that such gener
road towrd extncion for E.Forbes & others have remarkod
that the first step in this road is marked by a reduction of the
individuals of the species. 1/

2010 species with econded vavistis being morsfegusnt i e
man in (Hm” o

A PFrom looking at species a only sicongly marked

PR A et wasled to antcipse that th species

o8 thefrger gopea cabiccominy ol e tead o seent

Varicic, ha the species of the smallr geners; for on s view
ecies o

genus)/A20 have been formed [.] many varietes, or s 1 look at
them incipient species ought, as @ general rule, (0 bé now forming.

3 ottt
o can it b ot i)
Ty waasrophe i wona ve thrwise (€D

L Alph De Candolle Géographic Botnigue.p. 499, 510
. fooker i [Fiora Novas-£eland e 1. XX
* [See Appendis for Dar s cariér version ofthe apening for his secton.]

s
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VARIATION UNDER NATURE

Where manylarge tees grow, we expect o find splings. Butif
e look at cach species as a special act of creation, there is no
parent reason why more varieties should occur in a group

Raving masy species, han in one having few. On the oher hand,

here many species cfa genus v been formed trough varitio,

cireumstances have been favoursble for variation & herce we
might expect that the circomstances should. generaly be st

Rvircablo o vasation: & at yaseies shovld hosar tere  the

presentday inlarger mambers han clsewhere.

AZUTo explain my meaning further by 3 loose simile,—if &
nation consised of clans of very unequalsze, & if we dnew that
these :Inns in ancientimes had been vry difteent n i, <o
much larg  much smallr & some no then exising, & yet
imagine < Surselves e ignorant of the cause of the Giffetence of

whether duc to immigration or some ofher inflaence; then

i we divided the population o wo nearly equal halves,al he

large clans on one side, & the many small clans on the ofher side;

e should expect to find,on taking a census at 8 modetaely

long interval that the rate of births over deaths was gre:

o s tham i the sl and we houtd xpc o find

so, notwithstanding tha v knew that some of the <mau clans

were now rapidly ing of the larger clan
deining/A 21 /I[\vc foun hi 1o be the case in several natons
should conclude that the geater rate of
s s he case o he sie of he laeee ls: & nol,

o e e et ramigration o the Jarge lans/A21/ What

the rate of births over deaths is to our clans, I suppose the production

of variees to be to the number ofspecies n 3 genus;but unfortu-
ely in looking to the varieties existing at any one time, we are act-

i 34 i e ok censie o clans o excemsvely s el

Each child does not grow up to man's cstate, nor by any means do

Tsuppose tha cah vaiety becomes converted ino  specie. What

death is to the individual & ultimately to the

ton o be o the varietics, 1 he specis, & e

1 may add that if we found any tace of the breaking up of(hﬂnrgcr

Sl o ke o sheu]d infe tha this ws te oigin of

n since ancient historical times./

" was tengihencd n oy sxpectation of [lmlmg more
varieties in the larger gencra by a remark of Fries," that,
sgeners contining many species, lhc individualspecis sund much
close togetherthan in poor gener: hence i is el in the fomer

156 10 Gollost them atound ceriain ypes o principal species,
* Quoted in Henireys Bot. Gazete. .1 fctaly voL. 1), p. 15
1
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VARIATION UNDER NATURE

about which, as around a centre, the others arrange themselves as
satellies.

been shown in the earlier parts of this chapter, with how much

ity arliss dingush spesics from varitics,cven n the
best ki y debateable forms there are

g the pants of ke Briats, of Frence-ana of th Ui

cr
has made’ nearly the same remark with Fries: he says ‘in very
extensive genera, the distinctions of the species are so minute,
that it requires the most practised eye to separate them'. T con-
sulted Dr. Hooker on Fries'remark, & though e at firs dissented*

1 likewise consulted Mr. H. C. Watson, of whose caution & judg-

ment T have the highest opinion: after some deliberation he wrote

to me, that although the difficulty/A 23/in disti

of S0 pecis, exchspecis o 49 b, cbviusly much grsee
in distinguishing one sp m two others in a

s Roatbiatt bt d ot

remote In the larger geners tha ih the spalle, & moreover that

. 7,8,9, 16 o i

No o will rtend it the rle i niversa; gome s.mu gonera

aving very closely related species; & some few having
Very Siniet peci: Futthoe | ol sor s sl e mavraios
would allow that in very many geners, some few speies sand
out much more disinctly han th olhérs & that e remaining
Closely alled species are not all cqualy reaed f each other
might have been represented by the figures in the above two rows,
being placed at unequal distances from each other; some being
crowded, like satelits, as Fries would have called them, around
certain figures.—

1 have ried (o test numerically this doctrine of large genera
including many very closely related species. But numerous dif-
* Because i docs no observe that al? ] irge geners are made up oftwo

St of species, ane s 4 distinct et 3¢ 4 those f small Sencra—th iher

NG
! Quoted inthe Boston owrns ofNat.Hist, Vol 4,. 474, (n arice by Haldeman]

w

REE7C T, SRS WA T 3 W ORI T3




VARIATION UNDER NATURE

facultes interfere: thus all the genera with a single species have to
entirely removed, as such genera/A 24/could ot include two
closely refated species; but one species is sometimes equally related
closely o two o even three other species, & then one docs not
{0 do for 3 sandard o comparson, Morcovr in hese
vy :loscly related forms, the difference of opinion between
ther or not they have been righly classed as species,
e car o extrme. Tomevet | ey ety sste ot I
Watson marked for me in the London Catalogue 71 forms therein
admitied as true species, but which are very closely relate
other species, & have indeed all been ranked by at least some one
botanist as only varieties: of these, 57 occur in genera having
five specics and upwards, & only 14 in genera having 4, 3 or
2 specie: at in proportion to the mumber of species in these
two great bodies of genera, the very closely related species stand

species included in genera having six species & upwards, there are
296 close secies n the 696 spcics ncluded in geners, having
54,3 & 2 specie,there are 192 close pecis:so il he close
Sociosn e g st i 297 1o 375 e sl g

Dr. Hooker also marked for me the closest allied species in his
Flora of New Zealand (sce supplement for certain omissions & for
manner in which the genera are divided) & they occurred in the
Jarger genera, in the proportion of .175 to 166 in the smaller

]

L A25TTo retum to our question whether & greser number of

icties occur in the larger genera, which, as we have just scen,
nppmr o include & larger propotin of Closly alied form,
difficulty, with an

approsch t certainy, from varetis. AL s, 1 hanght 1 would

genera on one side, & all those in the smaller on the other side, &

then countthe nuber of species presenting varisties /A 25 /
chose Floras, because these are muc

considerable Faunas, & plants are highly Vorable, But T hove

taken two well 1 nsect Faunas A 251 soon found, how.

ever, owing 1 the ind Suggestions of Mr Watson & Dr Hooker
s

Mool 5
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TABLE 1t

senera:

o i Chaper
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e tree
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number of varietss which sch varyng spesis s, —

Great Biain, Ben

tham

Great i Babigion

Lirger Generaw

s tad e

s

Smaler with 4 specic and
ot Pkl by

s e g )

iy

i

“The Varctis s divided
into o groups,the ess
scongly marked, and those
which ave been ranked by
et it s

specis Lester Vs

Swonger Var:
Grest rtan—London

sspn

men o e of

Voo

Wil § species and o
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VARIATION UNDER NATURE

Table  cant.

Saller Gerera
Gncluding thove | Genera wih
Larger Genera | with siglespcies)| _singlespecies

Canary sands, Weh &

upards, smallerwith3 |49 = 116

o= s

Smaller with 2 species and | 12 =107 157 16 = 98 137
ande o 6

smallerwith 3 species and | 5% 149 182| 31 = 118 205|_15 = 94 200
Sl o0 ETINTI T
nsects: Coloopter
s Wollston:

o,
ale with 3 specicsand
dovnwards

Sweden-Gylnbal—Larger

E) su =2
ecismddovmwards 1344 1000 | 485 om0 |5 1o

that there were many great difficulties in the way. The subject is
50 highly important {0 us, as we shall sce in a future chapter, that
these difficulties must be discussed at tedious length; but it will
be convenient first to give the tables./

able 1, we have several of the best known local Floras,
(some of which were selected for me by Dr. Hooker) with the
species divided into two great groups, those in the larger & those
in the smallr geners. On the exreme right hand we have the
geners with oty a singl specie,butthes ae ikewise inchudod
Srongst the smaler geners, Somé of the smaller Floras have
elecied siply rom giving remote counries under e
climates. T may premise that 1 have given every single Flora (&
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TABLE 1
Smater Genera
cwih e smaliet
‘wholyremove)
T B T G 10
Brtan Bager L W
Generawih
el w4 spcis
ot ncided—
anre of Fronce: Borcan— Lrger | s ]
Generswilh§ specics and i P
upwards, smallerwih 1-4
Spcies b ncud
Gemany & Swierlend:Koeh — | 257 199 14 =16 195
Larger Generawith 1 speces | 1y ®
sl 103
speicshoth incl
Do Vi LugrGenn | 120 139 1%
i spcis andumar :
Sl wih 74 species o ¥
inchuded
Rt G Lz 2= s me s o
Geners Wit § spcice o1 o Friir
e il o 7 sp
bothinchded
Clreen | o -l M- e
cesand upward FroTy an
,.n.uw.mm,mmamv. o
N Uaited st A Gyt | 76 < w00 13 - n i
Gener wih  species an : % ool
o, sl wih .5 e
spcie bt ncuded. (The o
Kinds of varcis classed
ogeth

two Entomological Faunas) which I have had tabulated, & have
no picked out those which favoured my views. Nor have I divided
the gerea st in one way & then i anther but efore knowing

ult would b, | demlnel i by

Floms neary cqualy, but in the large ores o have a gesier
T b e of e T i e ot
" The hograph dst o is bl s ULC vl 16.1, 0. 170)
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VARIATION UNDER NATURE

TABLE 1. Decandolle Prodromus, Vols. 2, 10, 11, 12, 13, 14

Name of Onders
[T Namer Generain 11 Genera i 10

Denomimtor 411 peies
G rging e and downwards
[remm— S m ea 1w
as i

Rosscse R TR RS
i o

Bormgincse s - Sw 1w
a0 oo m m

Sophuiiocese s s s R
e E)

Acaacese o S s
oo s i

Vabenscese B T I T
ET It

Laviue womm ax 2 oews e
i o i

Sobacse s - el no=m o m
s imo [

Protecese w o s o-m e
i 7w

[r— S e -
o @ i

Ninteen Sl Onders . (2 T
[CIT s i

e spcies inhe 6 Vol e - oo e
s s i

[E—— © 1) o
Tabuiated by Dr_ Hooker i 1o i
Gomara i 160
s volimes ogether Geners with peccs otk

e mmprts. | hewtes

ol s o- o e

i
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VARIATION UNDER NATURE

Tt con
Allsix volumes LargestGenera (76 [Smaller Genera
in oumber) nchuding | (1088 i number)
Kalfhe species including th ather
Halfof the species
moos| o o-us
1o =
yEey—"— BT
Chuding o average 13¢ o0

Specics,aken ot ofal the
Ondes i the Six Vol

I to 3 common denominator: for if the e Floras had been
dmdcd cqually, from the great f many of the genera, but
mpargivly e would ave ot nloded amones e g
Gentra's & 55 we cannot supposé (hat he larger genera o on
Varying o oérebsig in pecicsfo ever, 1 rduise & consierble
number of genera, as will presently be more fully explained, to

strike a fair average. In the very large Flora Rossica, 1 b
in the abl, the resut for ach volume separately ust to hov
that the cxcess of varieties in the larger penea s common (0 the
whole/A 27/Flora: 1 did the same in some other cases with the
same resulls T have given G rmx Briain s worked obt by severa
Botanists,/A27 v e particularly well-known, but in
e o mn pzrsona\ ditorences in cstating the valoe of
0 essential difference in the general result, /

Species, prescnting varietis, are redaced t0 a common denominator,
we see that with one single exception, the species in the large
‘enera present decidedly more species having varietics, than do
the specics in the smaller genera. Moreover the average number
of varieties to the varying species, with few exceptions, is Jnger
in the large tha in he smallr gener; his is seen n the

e ol oF desimln i Tt .90 To ke, hchng
that each two varying spccies ave an average of hres variies

e one exception inthe abe just alluded 0, s Miguels st of
(hc plant of Hollnd: but so cxtremely fw varitcs are
ed, X renil deuced fom sVt o severe

ther rspects from those oblaincd by other botanits, i mays
Tthink, be disregarded.
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VARIATION UNDER NATURE

In Table i1, 1 have selected a few (& given all which 1 have

selected) of the larger local Floras, & have entirely removed the

smalet gener: & by Iooking at the columns pined i e ager

type, & al the column with decimals we see the same rule throughout,

mamely of a reater nuber of varying speces, & gt aerage
f varieties, in the larger than in the smaller genera.-

11, hen, focal florss are o be rusied, & if the varieics recorded
by various btaniss (& two cosbried [menm[ngvm) are worth any-
ting, & i the varicis bave beo reconded iy or nearly cqually

5 rger & sl genrn—/A 28/l sbjets pesely o e dis.
Cussed-we must conchude that there is & decided preponderance
of varicties in the larger in comparison with the smaller gen

Table  gives the resuls Of the tabulation of all (e Species
(15645 i number) n ax volumes of De Candalie’s Prodromus
selected for me by Dr. Hooker, & done at his suggestion. We here
sce a very different result from that deduced romthe locl Foras
In the genera having s there are more
rocoede vrities i i o genra with 10 pecin, & Gownvarde
this holds g0od for the summary of the six volumes, & for most
of the separate orders, but fails in some orders, especially in the
great, natural & most carefully worked out (by Bentham) order
of the Labiatae. The rule, however, does not hold good, (sce Table)
if all the genera with seven specics & downwards be wholly
excluded: so that all that can be said, is that the smallest genera
usually present fewer recorded varieties. It deserves remark, how
closely similar the result is when al the genera with 10 [11]
species & upwards, with 17 species & upwards, when the 76 largest

enern which nclude haf he speces, & when he 28 very argest
genera are taken:—the proportion of the species having varicties
in these several cases varying only from 2071000 o 124/1000
The larger the genera are, however, the average number of
varities (o the varying secies seems (o ncrease bing i the 28
gigantic_genera, as much as 1.74: so that each two varying
species has on an average more than three varieties./

A 29/Now what is the cvidence from these three Tables worth?
‘The first question to consider is, whether it s best fo take local
Floras, or parts of the whole vegetable kingdom. The latter though
having some advantages, has, for my special purpose several most
serious sources of error. Geology tells us that in the long course
of time, small groups have increased, come (o a maximum, 4
declined, & ulimately disappeared. Hence we may feel pretty
sure that some groups of plants, now numerically large, have nearly
or quite arrived at their maximun, or are now declining; & that
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other small groups ar now incrasing more of lss apidy in
r5./A29 v/Greally as genera differ in size, et there is a lim
it afschloh Veyeod which thy e pass & Wkiere
an my view ofvarite being icipcn specis, ire st alveys
come a period when the lagest gnera will cese 0 incresse at
Jeast 2 5 single genus, though it oes not by any means follow
that sections or portions of such genera may ot go on mcmnxmg,
othe setons dctine 3 be losl/A29/1 i idle to specl wiat
recise cifect of he declination, fmm
e venaiiEconditons o i ofa goup af specle
individual numbers of most of the species would probably dermas:,

which are most distinct from each other. Now in a local Flora any
eners, stil g, which had come toA30/vary i a less degre,
senus which was varying el would, Supposing 0

e ot oue il o b e o e pecies in large gene
g e h i bl e o e o
pensaied by the ofergener ofte ame couniry o i hould be
2 Prodromus of the whole vegetable kingdom, if such existed, &
{here were 1o other causes of eor: but Ioekmg 10 each separate
order we might expect, if there be any truth in my yiew, to find
corders in which the lrge geners vaied little, & Some in

whichthe smallgenera arid gra

ccondly it is known® that the same order or genus often has
" Lt bt e Lo, wiowed bl s s ndergoin soms gt
T Bcispment When Sided mibe thres ierce ways shosn

o giganic genra containing togerher o s hn 653 specios, & thse contain
Tewer varying specier (v17 5011000 & only | 20 varieis o ¢ach vrying

spesies)
e vt e oo 11 s S, (g
ony 4 16 of the Labiatac) be removed. the lar

imberof varitis s e .

g s ity Lo ok

This o g specles hin i oo e o o
Eibinetn s Ldeoonr ot mru ;m.. in s rder, 35 generaly roughout
Sl thek several Flors, ave a preponderance of varicte,

Alph: De Candolie, Uwﬂnphu ot b 13371245 In Hooker's Hot, Miscel
Vol 2p. 257) there 1 gven from Ledebanr severs corio casesof the st
e Al

s blon o e gens st of e 130
epumnasi. rec Touths belont o Ackagoe, Srywors & Fh
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VARIATION UNDER NATURE

‘many more species in one country, than in another, either owing
1o differences of climate or other unknown conditions. Where many
species o genusexi, eltvely o the oher ihabitaots of the

iny, we have seen hat theris some evidence that, on an
average, a asge nuamber of them aro comnon & widely diffsed:
nd st of Sch commen & Biffuscd specis & e numbet
present varieties. This at least is possible, but it could be hardly
deecied except n 4 Jocal Flors fo when ai the species of the
genus were collected in a general Prodromus, the supposed greater
amount

amount, where thinly scattered & where the genus did not scem
o ot ol o 1o counishelince e othar & sonceal
the result. Again there are many moderately-sized genera with

all their species confined to one country, & which in that country
would be a Jarge or rich genus, & which, according to my general
ey vught o e ligely viying bty have 8 WA 31)
uiny becoms modifed into many eater mumber
of suth mm\em tely: e semens wouk s Boner
Prodro el be bulaied smongat he smalr genrs, &
would Vitat the resal, n fact such gencra with sbachiely fow
s in compinon with eoers 1 b whale vegcabl kingdom,
Dut ich In species in their own country, are exactly (hose genera
whih we might expect woul yield the best evidence on o
Gigantic genera arc often widely disrbuted over s arge
porion of he warld & we st belive (a Sir C Lycl s
in his Principles i regardtothe wide ange of th same ~pccnc\7
adoxizg o tho luss of pcolugial cangrs, of
s soreciog o e of the same genus ittty b
common parnts according o our (heors) must have (aken an
cnomous lengthof ime: hence, allhough in s very lare videly-
spread genus there must have been, on our view, a great amount
O bt o, i BodiBcAlion Ay YAYe by Bl O The
other hand in local genera, we may believe from the very fact
of their not having ranged widely, that they ofien are not o
uch ancient origin as the widely Spread genera; & in taking
 cnsus of such comparatively lcting oblects as Teridiso
11 look o s possibe 0 those graups of secie, which
e undergoing apid change; & i Is jut these very
=nmmm genm/A}Lmh i species f thee ow oy, which
uld b st or atfer weould give a direcly fulse answet when
T o s
e 2 fnal lustraion,th case alluded o i a previous

note of the gencra Pedicularis and Astragalus, so extraordinarily
157
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VARIATION UNDER NATURE

rich in species in the region of the Aliai. As so many specics have
been formed there, we ought to look t0 these two genera/A 32 viin
ihat quarer, in order to sce the manfactory of speciesai work
that rding to my view, we ought there to find in these two
geners, & gTeater (han average mmber of varities. And i this
Rl were found generaly 10 hold good in focal Floras, namely
thal the geners which had many species had many vaietics, it
would thiow much lighton th crgin o species. Bu whit car it
Signify under (b special pom of view, whether or ot other
specis of Pediculats and Asragalus re Varying in oher quarters
of the world?*"

ASlitence 1 conclude from the several reasons just assgned,
‘namely that some large genera must have arrived at their maxima
and be now declining, & some small genera be rapidly increasing
innumberof seces, it some genrshave been lrgly developed
in certain count where much more feebly.
endemic genera pmb:lbly e ity pesok erser s
quicker st than mundane genera, & yet would be ranked ss

Small genera in'a peneral Prodromus,—from these severa e
Tconchule/A 391hat  Tagment of & Prodromus would be of e

vice, and an entire Prodromus of far less service for our special
purpose than local floras. Nor should T have tabulated the six
volumes of De Candolle, had it not been for Dr. Hooker's advice,
nor should  have publshed the reuls,ad no onesty compeied
ime, ag they are on the whole unfavoutable Never
bound to confess that from the wide di of plants, and from
genera largly dominant being generally everwhere mumerous, 1
had expected more favourable result

 best territories for my special objeet, would be those with
all the species endemic, for all the specics will probably have
originated in such areas and where many species of the same
‘genus have been formed, there as  general rule we ought now to
ind most variation in progress. Under this point of view, New
Zealand & Madeira are the best arcas in Tab. 1, but they would
have been better, had they included  greater number of species.
T can, however, see no valid objection (0 taking, as a representative
of the whole, fragments of one natural arca, as (in Tab. 1) the
everal kingdoms of Europe. Another advantage in local floras
over a Prodromus, in which latter the orders are worked out by
different men, is that there would be generally more uniformity’
* Hence the smaller the s the beter the resul? [1D.H ]
? [From here unil the middic of fo. A 41, th text ofth drat i ot in Darwin's

i
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in the value attached to varictics & species; there must be a
n by Dunal

prodigious diference inth value o e specie 1 giv
in the Solanaceae and by Bentham in the icmphulanueme &
though i s aute Smiesa for s wheher 3  pea o iess

unt of difference causes two forms s or

ach to uniformity in lue of the species &
vanc\m when ol sre \abulated tgeher.

Now cstion, whit i the value of the vare
aconted s Boianicel womdl A | juuined 1y hypodescally
Tecking ot them 18 ncpien speoes? Ho they e I the ey
manner, only less in degree, from their types, as one closely allied
species differs from another? I do not doubt that mere monstrosities
Bave bee recodedsomelimes s varietes,hough 1 donotsppose

 botanit would ntentonally do o, & some authors have
PR Ml gk 1y TEvE AP 5 i iy SSkng

nncucs itis of some censccmcnce o St 2o e
appra valu

fa
have endeavoured to record as varieties not mere
mfmenm bt those sone with some degre of pernanence So

again I do not doubt that a good many varietics are merely
nominal, v origin confusion; & as such
1d be more likely to arise in large genera, than in small, this

would directly vitiate our tables. That varieties even in the most
carefully worked out floras are of very unequal values must be
admitted but i would have been & Secous objection lo my view
of varieties being incipient species in various stages of modification,
ad they been all cqually ke or unlike tarh ather ud 5
parental types. 1 may here repeat that 1 am far from supposing
That al) variees become convered fnfo what are called spwes,
extinction may equally well annihilate varieties, as it has
infiniely many species, That many varieties have i some degree
the character o species T cannl doubt,for 5o many have been
anked as species by one bolnist o rother, Thus in he sl
Briish Ford, we have in Mr. Watson' st (Tab 1 152 varictis,so
ranked by the gmm numbr of sound bolaniss, /A33/bu¢ whieh
have all been considered as species by some one botanical author:
have in addition 71 other forms called species in the wel
sifted London Catalogue, but which have been ranked as variefies.
by some one botanist. So again in Professor Henslow’s list there
ane 2 forms considred by himas arcis but which e becn
ranked by such eminent men s the elder De Candolle, i 1. Smith,
Sir W, Hooker & Lindly s true species,
Dr. Hooker objccts to my whole manner of treating the present
150
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VARIATION UNDER NATURE

subject because varieties are so ill defined; had he added that
species were likewise ill defined, T should have entirely agreed
him; for my belief s that both are lizble to this imputation;
arieties more than closely allicd species, & these more than strongly
‘marked species.
Mr. Watson & Dr. Hooker have also objected that there are
any species so highly variable, & with the varieties running so
closely into each other, that botanists do not attempt to mark
them as distinct; hence in my tables, some of the most variable

fies. Boreau & Mr Wollaston
h polymorphic forms are not included amongst
p: is chapter we

w difficull it is to decide whether Polymorphism is of
the same nature with more defined variation./A 36/s0 that [ am
inclined to think that it is an advantage that such polymorphic
partly excluded from my tables. That they are not
by any means wholly excluded | am aware; for botaniss occasionally
‘mark by Greek letters ideal types which cannot really be defined
from an inextricable mass of varying forms. So again when only
4 few specimens have been collected of some rare polymorphic
ecies, the varieties would necessarily appear far more defined
than they really are, & so would be ligble 1 be recorded as ditinct.
1 do ot suppose that polymorphism which is partly excluded
from our tables is much commoner in small than in large genera,
or conversely; .r i were s, it would have scriously ViGaled ouy
tables—that s, if we suppose Polymorphism to be cssentially of
ihe same nature with more definie variation
floras 1 have excluded the most notorious polymorphic genera,
which abound with doubtful species & doubtful varietics; but
this has never been done except with the larger genera; & th
result has invariably bect (o make the preponderance of varietis
inth larger %cl\cm, less than it would have been, had these genera
een admi

n & Dr Hooker likewise object that* our best classi-
o e Jouy T B ki it s potedion e
this head is not material for my purpose: I divide all the species
in a country /A 37/n to two great bodies; all those in the larger
genera on one side, all those in the smaller on the other side; & [
presume it will not be disputed that the species in the larger
genera taken together present a greater number of forms more
closely allied together in litle groups, than do the species in the
smaller genera. [ have however, found in tabulating the British
* temind me (1D 1]

e T ——
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Flos thatthe specicsofsome few geners when spitup ino smaler
genera, had to be placed among the smaller genera, whereas in
Sther Brish oras they stood on the other side. But the soveral
British floras in Tab. { show that this has not materially affected
the result.

T cannot look at any of these causes of error as very important;
they would, I think, o a large extent disappear when averages
are taken; & the uniform result in Tab t & 1 bears out this con-
clusion. But now comes a far more serious cause of doubl, suggested

me by Dr. Hooker after secking some of my tables; namely
that botanists have recorded varieties more fully in the Jarge than
inthe smale genca.He belives ths to have been the case from
soveral essons, but morecspeially from floras seving in part
Toere diclopaicss & 43 1 1 obvioualy mece dHTISNE 1o namme
¥ peclea i a lage than o small gunu, ho ks botunisy
have guarded against error by more carefully fecording the varicties
in the larger genera. 1 have consulted several other botanists, &
though it does not appear that they had previously thought on
this point, they generally/A 38/concur in this view. One botanist,
however, Dr. A. Gray, whose opinion will be considered by ali
as of the greatest weight, after deliberation docs ol bliev that
he has himself e might have
wniaiy recortod a grcsne mumber of riees 1s.the smalee
gencra, which, from what litile systematic work I have myself
done, was my impression owing o the greater interest of mono-
typic genera. Now if Dr. Hooker & the others who concur with
him be right, all the forcgoing tables are utterly worthless;* for

show nature's work only the imperfect handiwork of
botanists. It is presumptious in me o believe that botanists have
worked more philosophically than they themselves think they
have; but I can hardly avoid this conclusion.

For in the first place it is somewhat remarkable that so many
botanists & two Entomologists should all unconsciously & un-
intentionally have produced so uniform a result, as may be seen
in the first two tables: more especially as the vrieties recorded

ithors arc of such different values. To test Dr.
Hooker's capital objection, 1 selected some of the principal local
floras, & entirely removed the genera of least size; these are all
given in Tab. 1t here the larger genera (larger than in Tab. 1 still
show a marked preponderance in the proportional number of
varying species over the smaller genera.  here not so small as in

*sitned thowgh perhaps not overtorned (10,11
Faive the case of Rubus 11D
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Tab. 1. Dr. Hooker/A 39/would probably account for this fact by
saying that he large the genera & he more difful the speccs
were 10 identify, the greater the number of the recorded varictics
would be; but 2 the dlm:\\lry ‘oes on regularly increasing with
the size of the genus the excess is not so great or so uniform as
bt ave e appecieon T vigw: Tha saces oo smber
of the varieties in the larger gencra not regularly increasing with
the size of the genera, may be explained on my hypothesis by
some of the largest genera having reached their maxima. If we
now look to the genera with 2 single species (right hand column
in Tab. 1) he difiulty in dentifyng the specicsis reduced (o
a minimum, yet we find that the number of specics in these mono-
iypic geners which lave varietes, though proporionaly Tess
than inthe next group of arger geners, i by no mesns diminished
inan extreme degres, a5 might have bécn confidently cxected on
D Hogkas o b tineen sarchy g O S
Dalmatia, he number is actualy gréater han in he et group
oflarger geners. Al tis may be seen by comparin the righ band
& middiccolumns in Tab. |
ook to the rows of fgures with decimals in Tab. 1 & 1,
iy e e average numbers of varieies which he varying
specien include, we find a degree of uniformity, especally in
b, very remarkable as it seems o me on Dr. Hooker's view.
For my own pat 1 ook at these rows of fgres s shewing, (at
not only/Ad0/more species present varieties, but that the varying
it sl psdont e et . e Lsgr i i the

e monciypic genera (ight hand colume in Tab, 1) where
the difficulty in naming species is reduced, as already remarked,
10 a minimum, we find the average number of varietis (0 the
arying spesics, in fve cases,sther cqual fo,orsetualy reter
than in the next group of larger genera. <This fact, I think, if the
average from the

in the larger & smaller genera really have on an average an equal
number of varieties; bu that the varieties have not been fully
* Sl s b e i sl do s s s b i,

UDH]

"L soy3 p. §74 that some have thought that monotypic spe
ok give any .mhnm‘y SLeeH el e m“m,,.w X ¥iX i
e ony e e e o s, addics e Sopose o

0 egard t sl varons being et arerosin

1@
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recorded by batanists in the smlle genera, we are drven o
canclude (as may be seen by comparing the middle & left hand
columns inTab, 1) that alihough Boreau in France, Koch in
Germany, & Hooker in New Zealand, did not fully & fairly
sees L e el ng varilcs m e ol e yet that
in these very genera/A 41 fthey have recorded a i average
namber of h vareiesthemseives, This sikes me as improbable
& on the whol i scems 10 me {ar more probabl tt the tables
make some approach 1o a fair representation of the manner in
Which species vary in nature. Any how I have endeavoured to
give an abstract of the more important facts & arguments on
ol sides, & those e el who ae nerested i the sbject,
can form their own judgement
Tl o e R i 6 TR LA,
which afono are well adapted for our purpose, it may | thin
be concluded, that on an average, a greater number of specics in
Ul i g o Gt . iy A1 T, Sk
country, than in the smaller genera; but that this greater number
i (according to our theory) being slowly & steadily diminished by
e specics tending to vary, & thus being converted first inta
y

a species which ranges widely & thus becomes exposed to some-
hat diffrent condiions of i s the mest kel (0 vary; and x
Species numerous in individuals has a better chance, wi
Shven/A 42iperiod of breaking nlo varicis, which fom possessing
Some, svacoge g et moned . s o oo o
mmon & widely diffused species must
ey it i e o s o 5, 1o sy
are exposed than the rarer & more local species, as will be more
fully discussed in the next chapter when we treat of the severe
competition to which every being is exposed; hence varieties from
Such favoured species will bave the best sbance of enduring or
a long period & of increasing in numbers. It may be added that
i vidicty has ver inceased. so largely in individual murmbers
that it has come to exceed those of its parental t
assuredly will have been called the species, & the original species
the variety.

From these relations, & more especially from the actual facts
given in the tables of the local Floras, 1 belicve that the species
in the larger genera, which as a general rule are very closely
selated to each other & in so far themselves approach in character
10 varieties, oftener present varieties (& a greater number of

+ had (0] the means (D .1
16
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varieties) than do the species in the smaller genera./A 42 V/iLis
not that the species of very small genera never vary, or that the
species of large gencra invariably present & great mumber of
varieties; for if it uld be fatal o my theory, as
Fenera of all mzes have 1 Bicrease & decline. Noe by aay roana
is it that all the species of a genus present varictics; for th
very rare casei—it is only that more species have varieties
Clustired round ihem in the larger than in the smallr gener.

And in regard to the close affinity of the species 1o each other in
i o o B 0 Al s ol el 1 g ot
but, that ies are closely clustered round other species;
causing the genus to consist of smaller & unequal sub-groups.
‘These/A 43/conclusions as far as the sted, strengther
u, general theary, that speics do not esentally diffr fromy
varieties, & that varieties by further modification may be converte

S eaEa, T ot ek moss Sopecialy g Mok o e
origin of the species of a genus, where very many are endemic
in a moderately sized territory, & where we may suspect that they
have been formed within comparatively recent times; for it is in
foal Iluﬂ.\ alun: that we invarisby find more recorded varicties

n in the small; & I have given my reasons
o ot s B the <curds oF 30 . Bonaoe, whose
works agree in this respect. Furthermore, I believe, that the rule

thereforc as T look at i, increasing in the number of their specics
icker rate, than'the species in the smaller genera,

aken in connexion with a large amount of extinction & with a

principle, hereater to b ned, which may be called that of

divergence taken ogether trow  cler lght on he e of

or somewhat like the branches of a ree sub-dividing from a central
ink.

Conclusion, From he vacous tats oo pive in i cate, &

innumerable others might have been added, 1 c
ere is muth i i Granlpengt i st of R0 )
ranging,the mueh diffsed & common, in shot e

it s s thias it e 5 o o vy AT
yaniton difers grealy n dgree insom it 5 »c:m:nl) et
in athers sirongly marked: 80 dhat adusted srice

m the fincst shades of individual diferences. o well def
s, disinguishable wih grat iy, i realy dxslmgmsh.bl:
164
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atall,from sub-specis & closcly allied speics, In certsin protean
genera, the variability may in part be of a different nature; but
i ot 1 eean St Ve vt sy defnts concltion
From what we have seen of the efects of domestication or changed
conditions on organisms of all kinds, & which beings, it has been
shown in the second chapter, could not have been originally
selected from the plasticity of their organisation, & knowing well
ety e o ey 01 e
‘would have been a discordant result if therg
s sate of nacure. Judging from he effcts of domes caton

et scpisin tat e do o clarly e n atue more rgae
change, but if such grely changed organisms do exist, they
o e mversaly et pees

Aerorig bt vews dncasied s s O opocien 1o
differ esenialy from varietis—two closely alled species usally
diffing mor from cachother han (o varictis, & b

ore Constans in al hei charactes, Thi greaer constancy mny

Vo logkelah s pantly:ue to/the-gevecal eatsea-ot vacabili)
having acted less energeticaly on the two species under comparison
than on the one species yielding the two or more varieties; and
partly to the characters of the two species having been Ton
inherited, & by this very cause having become more/S2/fixed. The
greater amount of difference between the two species than between
the two varicties, may be looked at as simpl esult of a
greater amount of variation; the intermediate varieties between
the two speciesor betwcen them & o common prent having
become extinct. Hence as a general rule, species may be I
a5 the result of vaiaion a 8 forer péiods & varcis, el
result of contemporaneous vi

Bu\ the forms generlly mnmdcrcd 5 vareties & e considered

other most important respect; n

e peret oy of varies togethr & he iasencd oty
of the offspring of two species. This subject will be discussed in
a separate chapter; & 1 will here only repeat that the infertility

diametially opposite resul when experimentising o

—ibat the infetlity doss not closely go with \he goncral
amoust of iflrence between fh 5 fors, but follows 1w of
fisowni—that it s most powertully ffcid| hy the sx inrecipocal
o eevered crosses of he very same ally
ot 25w hae s i 1 et Chaper, e peproducie sy
is chinenty Subject 0 disurbanee & tht infertiy of an analogons
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kind to tha resulting from hybridism supervenes from oher &
totally distint causes. Hence, as it will be attempted to be shown
in the chapte devotcd to this subict, her is o valid teason,
why the different "sexual affinity” (1o use Gaertner's expression)
of different species to e ther shoutd e though 5 chaacier
of overpowering weight, in comparison with the other differences
between sposics when conrsted with the difernce betwee

varieties. cwith each ol for example, in the tendency to
adhere when grafted u\gzmcr ]

84/t scems to me tht the erm speccs i one atilarly
given for convenionce sake [0, st of mdividuals closely ke &
other; & tha it is not essentally different from the term fe
which is given to less distinct & more fluctuating forms. The

st s ondly oot o chawies Scar et o

to l:c connected by a nearly petect sris of inermedite forms
led speties: & s acording 1o the views here given, cven
Should the (v dstine forms b thus connected f the nfermediate

o s cormpertyCh .40 66 4l s Ty
in naming an individual specimen,thee seems 1o good reason
why they should not be called specics: science &
common language would accord in giving names of equal value,
10 the primrose & cowslip, —/85/to the deodar & cedar of Lebanon,
= e Dumast and common oak-—as wella 0 the many fine
+ distinguished by the natualists on characters of litle

Piiclog sl imporian

As the known cause of close sinilarity in two arganic
e, i descent oy 5 common parent i natural it the
idea of descent Should have entered into slmost every defni.
500 o6 s T syt . ot s e ababya v sk
egree, bu the Insant we know s parcmage, we do not doub
about referring it to its specics—On the views here discussed.,
the idea of the common descent of all the individuals of the
same species equally comes into play: but it is not confined, as

rdinary defition, o th individuals of he same species

but is extended to the species themselves belonging to

genus & family,or to whatever igher group o fcts il

36/ According o thes views it i notsuprising hat naturaliss
should have found such extreme difficulty in defining to cach
other’s satisfaction the term species <as distinct from variety)
Tt cases to be surprising, indecd 1 18 what might have becn
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expected, that there should exist the finest gradation in the
differences besween orgnic beings, fom individul diftences fo
quite distinet species there should be often the gravest
ity i kopwing what 1o ol speces & what icoes e
best known countries, & amongst the most conspicuous & best
known organic beings if ranging over a wide territory; & that the
difficulty should be hopelessly great in two adjoining but now
pefel, or almos pefecly scparsed regions.$6 We can
understand why it is that the species in large genera are generally
mote slosely rlaied 0 sac ot & relaied 1 vl Cosers ke
satellites around certain other species, why they are apparently
ofen confired in their distibuion, & lasly why they oftener
preset varicies & a grater number o varitics,thin do
B v terit. s o eyl oy,
many species of & genus fave been fomed there has been n such

a greater than average amount of modifcation within the
Lxulmg seological perio ence we might expect that the

ould tend to resemble varieties in closely

sembling each other & i being grouped around certain species,
lke variss atound leic purets & in being local. We might
moreover, expect, on these views that where there has been lately
Tuch, speci. modiicaion, there generally would be now Mo
variation in progress.

The conclusion that there is no/Sessentl diffrnce, only one
of degree & often in the period o Species
A et et alnpn gl
many/§7/diTieulies by which natralss are bese, as hat each
species should have been, independently created with its own
system of variabilty—the varieties imitating the Lhnra(.lcrs of
other species, supposed to have also been independen ed,
T o oL B LoE i wan EhdEs B ot e
experienced Naturalists

CHAPTER 1V, SUPPLEMENT
a/Phanerogamic plants alone have been tabulated out of the
following works./av/In the counting the mumber of varicties them-
selves, I have not except in a very few cascs which arc specified
counted those marked a: for thesé seem generally to be the type-
forms more fully described: or the type forms in an exaggerated
degree. T would, however, here make no important difference for
our object whether courited or not, as they would have been
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C. C. Babington. Manual of British Botany. 3 Edit. 1851 The
naturalized & doubtful plants, included in brackets and marked
by asterisks are all omitted. The genera Rubus, Rosa, Salix &
Hicracium are, also, omitied; from the extreme doubls, almost
universally entertained, which forms to consider varictics and
which specics: as these are large genera & have many varieties
had they been admitied the proportional number of varicties
wauld have been greater in the larger genera. Mr Babingion is
‘penerally considered to admit very fine species.

The Rev, Pof. Henslow. 4. Catlogus of Bitch Flons, Ind it
25 TM focloteonally st il e v Bk copingct:
but those manked (4) a5 possibly inodueed i have been
6% in; The gencra Rubue; oz, Salix. & Hicrarium haye becn
excluded for reasons given above: if Ieft in, the result would have
been as above stated. The Varicties are marked by Greek letters,
but certain varicties (62 in number) are preceded by (-); & this
significd that these forms have been considered by one of the four
following eminent Botanists, as truc specics, namely De Candolle
i Bt Catwm Hooker Bl Hlore, Ly Syvepes
of British Flora, & Sir J. E. Smith in English Flora. These varicties,
25 50 ranked b9 Prof. Heaslow, must Bave rueh of 1 acter
of specics.

/My H. C. Watson & J. T. Syme, London Catalogue of British
Plants, 4th Edit. 1853. All the specics printed in italics, thought
to be natwralized, arc expunged. Genera Rosa, Ru
& Salix for reasons & with results already ass
omitted. In this well sified list, only few vari
bt Mr Watson has added for me some which have been ranked
by at least one Botanist as a specics: he has, also, expunged some
o gt sty sy i hesamnt o
Vo amy an Bofialyt axahEcten. Fie b, S0 marial
o PG A€ (4 foind A Tn i Caulogioras fpkeles: bk
which have been considered by some Botanists as varieties. 1f
Considered, 15 In the sccond line o the Tab. 1, a5 varicties, he
number of species is diminished both amangst the large & small
genera; when considercd as species as in another part of our
discussion, such could not aceur in genera having only @ single
species, 50 that these have been also removed in our calculation,
though not strictly necessary; & their removal makes the result less
strking than it would otherwise have been. For the calculation of the
Ranges I have used the Sth Edition 1857. The number of the P

168

e e e




VARIATION UNDER NATURE

vinces is not appended to some of the species, & these arc wholly
excluded: as are those confined to lreland & the Channel Islands.—/

/A Boreau. Flore du Centre de la France, 1540, Cultivated plants
amitted. Genera Rubus, Ross, Salix omitid,fo reasons & with
the result before assigned. M. Borcau expressly states (Tom.
T har e tmamtahc e varetio o propement s’
Which are "plus ranchées® from the endiess variations, which
many common & widely ranging plants display.

Ant. Miquel: Disquisitio Geographico—Botanica de Plantarum
Regui Batavi. 1837, This list is unsatisfactory for our purpose so
few varieties being indicated: owing to a mistake in the printed
s, Tam doubtflsbowt one variety but ave sdmited . T should
ave given the results from this list, had 1 not felt bound to
28 B o RecRB, 2 T R S o thoce o Al
other Florss,in sevcral rspects. The cerainly naturalizd plants
{marked with 1) re omited.

Koch, Synopss Flora Gernanias o Hebvetcas 5. . 1843 ave
here made no omissions: in cou s of he vasiees
themselves, 1 have counted those marked a a5 wel a 1
bvarieties of varleties. This s & very
large Flora including 3455 specics.

Rob e Vank Fiora Delmatos 1942.1852. 1 hmve ecluded e
cultivated plants. In contting the mupbes of vaicties o each

ot counted those marked (). Visians seems 10
Have ctrctully distnguished variei from vaniafions

dlA. Grisebach, Spicilegium Florae Rumelicac et Bithynicae 1343,
Doubtful species excluded. Monstrosites marked Tusus' not included:
in counting the number of varieties, those marked () not included.

C. Ledebour Flora Rossica. 1842, 1 have made no exclusions, but [
Beve no takes hetouble b s e speclet n the Addenia I
have counted as varieties, only those marke: & loters, &
o o species whic st marly s 0 b Ve I comming
the number of varieties themselves, those marked (a) not counted:
nor the sub-varieties of varieties

Asa Gray. Manual of the Botany of the Norther United States. 2nd.
Edit. 1856. The naturalized plants are omitted & all in the
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Lorger Geners Smater Genera
Small-type varieties - 1m | om
1136 1000 bl
Large-type varieties =3 | d=m o
1136 100 517 1000

large genus Salix, according to Dr. Gray's advice. The varieties
are divided into two classes, the ordinary ones which are less
Susngly soutkes. & Wi pivlL o eIk ned . s Hove

thought to be species by some Botanists & about which
Dr. Gray i doubiut hs swo K ofvaieties e classed together
in the tables, as the number of the more strongly masked varietics
is 50 small: taken separately we have as follows.

lWeb & Berthlo, HitNa. des Tes Canaries Phytographie 1 bsve
not been able to exclude the many naturaliscd plants. T have here
reiuded not oty e variein mocked by Crechlevers, ot hose
polymorphic species of which the variations are divided into groups.

Hooker & Thompson. Flora Indica. 1855. This is a mere fragment,
Iioing oy 438 it & wes ko s (st ing

tropical country. < dubiae” have been exchuded. Th
Taraons Toatkal *vatass not cauniil;saly thots ad by
Greek letters

Hooker. Flora Antariica 1844. 1 have taken only the portion
including Tierra del Fucgo, the Falkland Islands & Kerguclen
Land. This Flora including only 340 specics is too small for our
purposes: & was taken only from giving so distant a locality.

Hooker Flo of e Zeclud 1853 Thi i n ifrcin Flor o
our purpose from containing so many endem

ekl ety Lol kv duve kil
Hooker informs me that the speeies are so varizble, that it i
kBt sey whal e species 8- ont varicion:Fud hese
included the proportion of species having varictics would hav
ey eger geocia—in slaatiog ho “Hoe-spseics
Jevithe above genera, & Carex & Uncinia en omitted
hene ot vecsise . Hosker wad v Mimsclr devenood e
ihe monotypic gencra have, lso. of course been cxcluded for
this latter purpose:

m
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Wollaston—Catalogue of the Coleopterous Insccis of Madeira. 1857.
The certainly & probably naturalised species have been omitted

have been most carefully attended to in these admirable works.—

Gpllnbal nseca Suecia 18051627 1 sclctedtis work on he
advice of Mr. Wollaston. The species given in the addenda have
B b added i~ The umenges Varuions are ety oF 3 Yty
trifling nature, being chiefly confined to colour. —

Furnrohy: Flora Ratisbonensis 1839 (in Naturhist. Topog von
Regensburg) This list has been used only for the species marked
“sehr gemein’.

Aiph: de Candalle Prodromus, Vol 2, 10, 11, 12, 13 & 14, These
volumes were kindly for me by Dr. Hooker for various

antaining several large & well worked out Ondes &
Several small Orders. The Proteaceac are remarkable for their
confined range. These six volumes/g/include 15,645 species. Those

only the typical forms in excess. | have cxpeicnced some doubt
about some of the varieties marked by asterisks.

Fmay here add tht n Tables 1 & 1 several ofthe works
were selected for & kindly lent to me by Dr. Hooker.




CHAPTER V

THE STRUGGLE FOR EXISTENCE AS
BEARING ON NATURAL SELECTION

INTRODUCTION

A fortunatechange o nk aftc h st 1 oo of e manusept o haper

five reveals sign s i s oy Dario saried it s
chaper nder e e ‘o Nawral Slecton’ and only ater decided
3dd "The struggle for existen erignal ink, now
o o digshabi o blch of e i s, nooh
i the title of the chapter, the added last sentence on folio §: This present
chapier will be devoted 1 the Struggle for exist Slip of paper
Wit the evised beginning of the dirct dscussion of this theme (fo.

Athough s e argina rown ke veron Durvin plaeed” War of e
s emiive

iin the

E

ket Diary
Suggle for Existnce theh Tatet cancelled he date to change it to March
hird: The earlcr date might wel be for the completion of the original draft
and the later for the completion of Darwin's revisin

“The further accumulation of notes and observations in the portfalio for
his chapter continued, even long afler the completion of this draft. In the
spring of 1857 soon afler he compled the chater drafhhe began o srics

and oceasionally of Jonathan Swifl, and laer of Dr. Lanc, whose water-cure
Darwin took several times. These observations relae closely to those given
i this chapter on folios 45 and 49 on the heath ot Macr Hall, near Stoke-on-
Trent. Saffordtire, the st belonging o Josah Wedgvond, Darwin's

atherin-law. Some of these Farnham Heath coservations are
! e Tenple of Navre (Loodon, 1809 Cano Y, i €6 CC Land: i &
Bellum ommiun ix omncs’ o Polits raruroe, Cip- 1. 15, bt omitid i Brand's
Enel mn;hmm Ui el e glpesus T omacs, e harnds
an Srclisningar ofver Djuriket ., ed. E. Lonnherg (Uppsale, 1913),
i

m
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THE STRUGGLE FOR EXISTENCE
included in the appendix o this chapter. The corresy blished
passage is on pages 71 and 72 of the first edition of the O

1

e . Ve sl ssocised il e Nasural Sl mamusit
¢ than with the Origin for, which the chapter number would be thce.

THE STRUGGLE FOR EXISTENCE
AS BEARING ON NATURAL SELECTION

[completed March 3, 1857]

1t rating of the vristion of our domesti productions it
e changed conditions of their existence had

ot on therm, a fo0d on  sie, hair
but that indirectly the cffect was more potent in tending to
Tender hee whole organisation e, o fest trom t0'th parewial
iype. This view of the organisation being thus rendered plasic
invarious ways, 8 f bough of couse not ealy by mere chance,

, 1 think strongly supported by the many facts given in our
ird chapter, showing how sensiive the reproducive functions
gcn:mlly arc to changed conditions. 1t was further shown in the

t chapter, that Selection by man, whether intentional or un-
g combined with the sirong principle of inheritance,
played 8 most importan part n adding2/op vry lght varsions
iven dircction.

In helatchapter we v scen that i all organisms in  state

of nature there are at least individual differences, & in som

4 considerble amount of variaion, It wouldbe strnge, inagmich
s variabilty in main par changed conditions, if this
were not so, as Geology s o e history e imany changes
Which the earth and ys inhabitants have ynder
these changes its inhabitants must suffer X
s studied Lyells Pincipies of Geology will dispute this. Look
10 our last epoch, within which the far greater proportion of the
now living beings have existed,

organisms which were 5o situsted that they could not emigrate
ered almost cvery possbl change which ther
rganiaton couid witend: wdoed o e B e o
! CD.MSS. ol 6.1, tem 55
m
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been much loal extinction, Occusonaly a living being mst get
intosn sand o other solated site, where it would be exposed
ndiions & yet might surive, like the very many
productions nairais by mants mmrvcnuon Somo
given in the fist chapcr fo suppos sbundant food might
siasion under domestication; & I think
Tilhe ik o e herater that the species which e now
s, ranging abounding most in individuals are
Bowiviepmostie Ih\u ey bl bk
Letthe cause be what it may, organismsd/in  state of nature
are in some degree variable;' But mere fluctuating variability, or
any direct effect of extemal conditions (to which subject we shall
olum) ae wholly nsdequst toexplainthe nfiniude of exuisiely
correlated structures, whi all ook at the
Anteater with {6 great claws & wondenul longue o * the
odpecker, or the Hawk which ma non it,
ihe woad-boring beetl on which t preys, or gt st e el
the humblet crcature,the parasic 5o admiraby formed t cling
0 s feal
The o —
ms il srly b blld whenhe hinks o those inmumerablc
& compleont 12k et o o, o e
it Satch formigbid with hooks vp o8 1o b Eraspovied by animaly
the believers in such a doctrine might, pcrl\ups adduce he csse
of the cultivated Teazle, believed by many botanists o be a mere
Varicty, & Yot so wll adapich, tha ¢ cansl be imifated by mants
art, for a special purpose; & he might say as chance in this instance
has favoured man, 50 in other cases it might favour the plant. But
10 one I should think could extend this doctrine of chance to the
shole structure of an animal, in which there is the clearest relation
o prt o part, & at thesame ime o other whallyditinc bings
tis superfluous to give example: nimal if we know it
el ] e o hc/ﬁrmshnrcv are more obvious in some.
cases than in others, as perhaps in those given, or as in those
inseciy, which have iheil nuctres specially adapted 5 lay heir
eggs irvae of other particular species of insects; others
agan being adapted to Iy thet eums iy special planis togethee
ith o marvelous poison cwhich no chemist can understand ot
uml“e) " Which will o
io develop a gal of fixed folm, serving as food 10 the insect, &
appearing ik & prison, but out of which the pisone in due tme
Knows fll wel How 0 &5

! {For the restof tis canceled pusage s sppendiv |
%
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No theory of the derivation of groups of species from a common
parent can be thought satisfactory unil it can be shown how
these wondrous comelations' of siructure can arie. | elcve suchy
/means d ture, analogous, hm incomparaly supeior
{0 those by which man seeets & add up iflng changes, & this
bings his pigeon of canary.bird or lower up 1o o preconceived
standard;—or gets one breed of dog to point to his game & another
1o retrieve it, in a manner which no wild animal would follow
or gets the wool of one breed of sheep to be good for blarkets, &
another for broad cloth. If thos
iehich we see occuringin beings in 3 tte of nature & which
from our ignorance we attribute to chance, or changed conditions,
if these con be selected & added up, not for mans good, but for
that of the being in question, in such case the structure of one

part might be adapted to another part, or to some distinct organism/
8/& the whole being might be harmoniously modified. And for
myself 1 am fully convinced that there does exist, in Nature, means
of Selection, always in action & of wlmh the peecion canot be
exaggerated. T refer to that severe,  continuous struggle
o ncs, o A b e SEAN ety o B o
beings are subjected, & which would give to any individual with
the fightest var

ctter chance of surviving, & which would almost ensure the
Scomion of an Idmub Vit 1 (e sghem Scgree . an
apposie direction. I can e 1o Nt t the perfecion of this
means of Seiceion; & I il now discus this subject—the most
important of all to our work. This present Chapter will be devoted
10 b Sl for einencar

94Tz Spuecie it z Al Netrs a4 e el Decuniele
has declared with r plants, is at
Uk conented fate oF s bt ndscape or s/‘)/!ropmn] Torest
lowing wih e, one may well dowbt his; & at such periods
e inhabitants atc probably living with no rest danger
Mg oven e & yitha vuperah\mdsn:c of food. Never-
et e doctrng sy all i
Siragel very ofin (alls on th ¢53 & secd. o on the seediing,
* Above th word coreations i the MS., Darwin penciled in co-sdapttion'as
an altrmaive ferm
+ 1B Sopendis or Daruin's eule vrsios tegasding i ke phrasssnd for
[ I — 40,070 in e chaptcn heoris
Fepecaing the arginal imrodution of pecie, where CD. m opy. See
opiin b e Aol s CRmEphIE SoRHE . Elehommals des Seunees
natieles, Vo 1873841
s
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lurva & young; but fall it must sometime in the life of each
individul, o more commonly s evals n sucessve gneration
& then with extreme severty. This sruggle & desmcion follows
inevtably insecordns wil he Iaw ufmcuas: o philosohicaly
cnungiied by Mathus. In g no great change,
Ny numbcrs Ao pa e
0/cannot artificially increase their
cans of support, Which must determine the extreme fimit of
their numbers. Yet all living beings, if not destroyed, even the

slowestbreeders, tend o increase i geometical proportion, &
often at an er

Everyon must have seen satements of the mumber of sk
seeds produced by many lower animals & plan
e gecmeeicl rogycuson she meets i woss o mihzicn
calculations such as, that a Herring in eight generations, each
* Essay on the Prnciple of Populaton (826, Farklin & many othrs have clerly
scn & ecampied e Bt tendency o nreas n 1 ¢ e animats & plancs
S Fankin, . obvaions oncemng b nctese o Manknd - n.
v —
Tl 7 350 Wi e ol & paons of e & o
portion i mumber of ces

n s

3 r ifered considerably i diferent
Taividuls
20100 558 10120 lowest mimber
381760

Flounder 1357300 i

Harring 36960 1nd

el 38278 snd

Cobater 2o =

Frew 300

it a0
0B Thes abseratons
o the F. Water fish are sonfimed by independens
:m.mmm P Lind in Acs of Swedidh Acaden

aras T2 450 L) Bk e Ackp. 34
ool oy v iy
Dors, 600,000-—counted by myself. Journ, of Researches p 201. [Powers o the
Creator, vl 1 London, 1351).p. 2]
Bombyx mari S00. (Anon ] Siiman's Journs. Vol. 18,

i, he R, ot Henslow ot 30 femles on st i A
Aseus lumbricidesssy-fou million. Carenter Comp. Py . 590. This s

Plants
Linmacos [p 93] n Brands Amoen. Acsd, vol 27, 409
Trands Amoen

Hleniam 3000 seds
Zea mays 2000
Agal

s s v o oy S s 40000 ecss
o Rev.Trof. Henslow had 2250 seeds onc whie
Siheed e 10Ty beeve 13000 e
s
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fish laying 2000 eggs, would cover like a sheet the whole globe,
land & water: Linnacus in the Amocnilates Acad. sys that an

I plant producing a single flower with only two seeds (& no
plant neatly 5 baren exise) in twenty years would yield one
million p!ams The grea-enginer Vauban calculzes tha from

e lefl incomplete]. By s fifteen animals
e han i (3 inement Whih l mlm doub) a/11/
yet man United States, has doubled in 25 years. The
Eicphant i supposed o b th slowestbreedr of all ving cr:amru
& I have seen t stated tha were this not s elephants would
sy e ol 16l Supposcd not 1 brccd al
0, 5 30 years old; 1 length of e 1 ot kno

120 years, I think it will not be an exaggerated statement to take
ars as le_duration of fife & that each pair

) three pait ufy ung: in this case from one
g bg m the end of 500 years 5,111,514 elephants ale:
or if we assume that the pair produced cight young there would

be above fiecn millions Alive. Hence we can paily see that i is
not from want of fertility that this animal, the least fertile o
any,does ot overrunthe worl
it e e bl evcar s el e pole
increase, namely the actual increase
unde favoursble c.mummm The! mzr\'cl\vus e of vt
lomestic animals wh in difeent part/1 2ot
rercn v repenielly becm qupied 12 vt Jmtance he ook
herds, some cven of 8000, scer o
discovery of that island :*/12/Nothing has astonished me so much
in this respect as to find in Sarmientq's Voyage that in only 43
years flerthe horse ws first imported” inko Binos Avres where
it immediately ran wild, it was in possession of the Indians at the
Straits of Magellan, 1200 mna o i sout Ve Bave il Tty
in New . Wales: thus in 1785 29 sheep & S cattle were introduced;
" [on e Incresscof the Habiuple e . 945 n Select isrstions from
+'F 1 Brand, London, 17311
et Bt o ko)

Forampe, i rference o Churc Clle .47 s 0 0. 454 o7
e Tt ey 5, Ovalle Chile b 1]

IS sk ncn\.ru N st vou Fanguay . 334
+ [Report given 1 & s Works, vo 1, . 324

m
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29 veurs alterwards the numbers were for sheep, 170920, & for
catle 44.753; & no doubl many must have been slaughierd in
the interval. [0 1418,2 single female it was n the
il of vt Sutc! i 5w s 3000 wire Wl o oo e
& 36 years afterwards Cada Niosto in bie voyage/l3speaks of
them, as innumerable:” nor is this wonde calcu.
Taled? that one pair might produce 1,274, 840" mdmduls in four
years. Equally siriking & well known are fhe many facts, showing
ihe sstonishing inccasc of many native animals, when two or
three favourable seasons have followed each other comscuinly
s diing e Tmous drougit of 1536-55 (ncluse) L P
the whole country literally swarmed with mice, which disappeared
with the returning wet. In Germany a similar increase of field
mice was accompanicd by an astonishing increase in stoas &c.
which preyed on them. 1t would be superfluous to give the cases
amongst my notes of the enormous increase of Birds, fish, frogs,
saals & insct, when umed out i new countis: e e iland
of Mauritius* would afford s ances in all these classes
Shcor Aehie: & o ot e oy G, A B &
taken from Mauritius have come to swarm, as 1 am informed by
Capt. Moresby onthe miserable/14/coal Chagos et

OF the rapid «& often overwhelming> increase of plants run
wild, innumerable instances could be given. America over large
districts has been pepled by plants from the old World & in
La Plaia i3 quit overwhelming exent o th ofhe hand thre
is scarce a region of the world which has not got now widely

i, a5 Tam nformed by DF. Falcone, thee of the commonest
plant from Cape Comorino he Himalayaare of American
In the island of P. Santo

15/In the foregoing cascs, & innumerable others could have
been added, we cannot account, at leat n any great degree, for
this wonderful observed: rate of increase, by the law of fertlity
having been suddenly altered in cach specics. In the higher animals,
the period of gestation & suckling, the number of young produced
St bith, he Teng of naure Uiz, would slkaostsexetaly reuain
constant; probably the animals would breed at a little younger

3¢ & ofiener when bettr fed than in (heir native counirs; but
1836 2o i Kers Collt ol Voses Vol 2,517

For . o sce Ker, owages, 2205
: rumumunmus e

Sormeras Voyage sus indes vl 3., 83,1 could add othr instances,

* [arwin loft 1 sentence ncompiet and the 16t of th foio blank except for
the pencilled memarandom: . Helens |
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THE STRUGGLE FOR EXISTENCE.

this could hardly apply in all cases as in short-lived animals &
annuals. No one will maintain that the American Parkinsonia has
spread averal India, o that the European cardoon & thiste have
overwhelmed the plains of La Plata, owing to their producing

Tore sced than in their aboriginal land. Undoubiediy the reat
T L all 2

2 & breeding, with the old likewist

B g, The romah oF seometich progeeesion. imvriably
ke one it surprise The observed rate/LGof inrease in he

foregoins
Yr maitce arttor secen could ol e produst 118 AlNor
it probable that the cessation of incresse or actual decrease

Wit the mice of La Plat, would be n any high degree nfluenced
by lessened feniiy; for 1 think the young vould persh, before
the old were starved to the degree 24 not 1o

F e docaeis o 0 ey ol ity apevnt e
disiics, already stocked with native anémals, 5o unfavourabl

o render them in ny marked degee sterie | IRt ssocing e
Mr. Doubleday’s theory, in which for  third
Chepter e o 3. 551" o mot benee, bm/ls/wh!ch has
found several advocates, organic beings when pressed for food,
breed the more freely, ausing the struggle of 1fe to be more

fearful
In s stat o naure, af plans annually produce seed,excopting
by

 few which propagaeat 3 great rae by mckers &5, & il fewer
Which ar jus ble 0 live i th extrere arcuc regi n higl
it e b

Veings b ugaingt old. Al o heari all snaals pair ina state
of nature excepting apparently a few males in cxcess, & a fe
barren individuals. Had this not been so, it could! nmmdly il
to have been observed in our game-birds & other carefully observed
wild animals. The time of pairing, T believe, always falls at a

" With respect 1o bamen binds, which a

Apmany s, cpesaly oo e ke 0t of e
ke G’ e, s i o st offes o el avacitn
0 e e o8 neist pr 1k hir mange

1
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period when the animal is at full vigour; though no doubt it is of
still more consequence tha the young hould be produced at a

food is superabundant & the other conditions of life
favourable: hence it is in itself highly probable that nearly all
animals pair annually or biennially according to the period of
gestation. We have scen how great has been the actual increase of
horses & catile, in short periods, though many must have been
slaughtered or killed by accidents; & these animals, when compared
to the great mass of living beings must be considered as extremely
slow breeders: we know the actual rate of doubling of man, a still
slower breeder; & we have seen the possible incrcase of the supposed
slowest breeder, the clephant, if allowed to live & breed at its
natural rate, even for a few centuries, whereas we have to consider
hundreds of thousands of years. Therefore I consider nothing can
be/18/more certain, than that every single species on the face of
this earth would rapidly swarm to an incalculable degree, if many
individuals were not continually destroyed at some period of their
lives from the egg or seed upwards, either during each generation
orat short intervals in the successive generations,

Ghecks o erense n animele. What e e checks o s possley
& a5 we sometimes sce the sstuab, tndency (0 o high ale

increase in cvery Iving ting? Thi is 8 most dificull & curous
quesion, which cannot be completely answered i any single
instance. This subject of the Police o economy of nature has
been ably discussed by many authors from the time of Wilcke'
nealy o century ago o the pescnt day when it has becn ably
handied by Sir Charles Lyell. A volume would be required to treat
the subject properly, & I can give here only a few of the leading
facts, which have most struck me. The checks are often of  very
unexpected nature. Let us look first at our domestic animals/I9/
become feral i Amerca, dbout which we might expect 0 know
most. Though both cattle & horses multiplied greatly in La Plata
when left on the desertion of the colony in 1537 to themselves, &
hough> subjected to the attacks of Indians: et at no time have

which lays its eggs in the navel of the newly born young. In parts

of Bracil, cattlc can hardly be kept cven in a domesic state, whole

* e von Linne, prescs, . C D, Wike, rponden, 00 b Folsof Nawe.

29 129264 i 1 Brands Slect Dissetatons from e Amocrates Acsdemiese |

onggr Nz tr Shasiicrep 355 R . Trein Sxsae Foagas
p. 368
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herds perishing from exhauston in the dry sesson from the
multitude of ticks (Ixodes) with which they are infested:"
another par they Tailed from the atacks of blood-sucking bats
on the calves.* In La Plata, where these causes do not come into
play, great droughis re most periodical, & chorses & catle
of all kinds perish actually by the million, more especially by

 thousands ito the grat ivers, & fom driking saline
otr Thes drougts dsroy myriads of wild/20/animals, & even

rds, wher c

has heard ofthe ferrible detrucion of sheep in Austraia from
the droughis: so it is in India, & Dr. Falconer telis me in pl
Where Tormery on an could kil 30 or 40 Dt n a day, for some
years after 2 great faminc & drought, hardly a single deer could
be got. But to return to the cattle, further south in the Falkland
Islands, there are no droughts, or injurious flies, or ticks or bats,
& th cale e magifcnt ‘animals & have multiplicd greatly;
but, as T am inform apt. Sulivan,* who has kept catile in
e oy e v sl T Wkt 1108 ey
numbers, & oven those that survive n the following sping arc
0 much wekened that many die o diseass & get lost n the
+ here do not sl o much from the ety
i et icachesthem 10 ¢tape he ground wih e hoots
ut oddly enough they. nmmulupneumm less than the cattle,
& hete were lef Ip gastern end o the islend; though the westers
is the more fertle:” the Gauchos can account for this only.
stallions constantly roaming from place to place & :Dmpel]mg
by kicks & bits he marcsfo desert their young: Capt. Sulivan
orroborale this statement that he has several times
und young fosls dead, wheress e has never found o ded cmr‘
Horses here deteiorste in size, & they arc apt o grow lame from
the boggy s, so_clim s e ‘hacking their
increass? but the factof thels not spreadiag scems 1o how hat

Gandnes Travesn i p 295, 355
Iyt of Demerars Fouls cannot be kept fom the same cause, Watertons
Wandceings . 163, 4 Edt
Darwin Jobral ke
oo fmes Suan sdfaland hydrographes was o of Darwin's
s SeeUlcvar el ol
a1

ot dated M on Sl nformation |
3 Joumataf Resiehes o

* [Subvan MS-leters 0 D 55, vol 461 fols. 75 v274, (undsed potion
e 051 (o et e o 5. 13403

: iy may
it Shelnd 1470 Femg’ eninent ofzockgy Yol L 197 e pory
doe ot esch maturity G s foue y s, 1 ot igova beyond fs el &

st
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the check falls chiefly on the young. [ may add that Rabbits
though ver n certain parts of the Falklands likewise
have not spread: what hc check is here, I have no ideas or w

he check Ts in Tamaica! where the Rabbit 1s eral bu has not
multiplicd.

There can be no doubt that carnivorous animals keep down the
numbers of the animals on which they prey. It is worth noticing
i i of ol sonal desroycd insingle Kingdom/
21A/In the re destroyed by the
Wolves 1800 horses, 1500 catle, 15 oeu sheep, 2500  sosts 4000
pigs, 1200 fowls, 673 geese &e &e.” The number des
ever, must often depend on Tty :mgle
instance, according to Nillsson’ wolves have of late increased in
Halland & oxes decteaed; & tis s believed/22s chiefly owing
10 the wolves running down & devouring the foxes, as has often
been witnesed; bt ey can do this anly on open plains, o thak

e proport

increase & dec wolve: re deper

ety on e presence oF i W e e 5 o o o

much stress on the amount of food as determining the numbers

of any species; for It seems well ascertained that game in any

disric, cven n this our highly cullivted county, where so few

v gamivarous anirals re scen, can more cetanly be
nereased by the rapping of vermin ‘m any other

re are some few animals which are probably never, ellhcr Mulst
young or old destroyed by beasts ot pey as the clephan
ihey do not increase o the extent, which thei degree of iy

wold s peemit in his ase (e check i 20, doubt peiodica
Tamines & doughts which we have seen oceur in Tndi; & when
weskened they would be vey apt o persh in morasse, a5 seems
o have hapnened withthe foss mastodons of N. Areris, On
i ot o Ao gt et s i iomd o
sty bty The G of e s vy s ot
Sy for Wrsngel] (Bupedttion t the Folar ses p 28) sstes that n the
e e o N, £ S, the Hore s evicablc sven at 30 yars old
e ot wid sl K e s, e e g s een
obscrved n Ausiaia, sce Haygan's Bus L1k
! Goaes Sojourn . 4

Ao Sty Jow 20,5, 17, Rev snyeiop S (530
ey il Spors o Luwpr\ol 1.3
Tt of ey o preves s s fom basnting dsrts n wich
e oot o gt et
# Surveying Voyage Vol 2. . 374 [Contras with the noe on this same passage
Which Diwin Eives i bis ournal of Rescarches (18451 p. 135, wher he corecty
Guoes Owen 35 et of s some ime since entred
The town in 3 hods. 10 passens hemselvs of he well, ot bing sble o procure

Sy Wate 1 he Countly. The InhabHARES MAStered, When & desperre SomTt

102
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sulfrings of the2ylephant, which in  body faily took pos-
r & drove out the inhabi

s e ahoet e hoceaal
T will give a few other instances of checks to increase from
apparenly trival causes. The frret cannat ‘be kept i W, Indies
owing o the chigo orsor of e, which Burows i ther feet. In
[ ] the half-wild dogs invade cach other's districts when
pressed for food, fight & awound i oen i lay their eggs
inthe slight wouids & case thi deth. Excryone had heard o

er” are forced to migrate in vast bodics & annually peri

m mululud:; “owing to e mosauloc Dean bt seems oiten
‘have pcr,.lma’ why certain animals do not increase: he
o ot € i ich et s O ik aawing
{hat thy do not perisyn the ega-site, & 53 1o saimal preys on
the toad, he asks why they do not elic intntl: | can adduce

one check, mamely a maggol of some Iy which bceds in hei
nostril, & which desiroys (housands i Sun as [ hav
i pars of Kent, a5 1 have been informed by Mr. Breni. But the

Delm might have asked with sl more ki i
ik, (Bufo rubeta), which ays eggs enough o people the earth
in a few generations, is confined (0 a few spots in England, w
Nemeres o 5 a5 o AN g ot ks
can s less congemed withcacl othr an  ct & Humbie-Bee;
yet Mr. [H. an]* shows that field mice are the most
powerful enemies 2 T the By &t e de s hs s
of mice, a5 everyone knows i his house, & e he beleves that
Humblé-bees are apt to abound near villages, the
destruction of the mice, From i cts given 1o O ﬂnrd clmpw\
mot doubt that the number of sced produced by
Sl b docinad by (o gl woik Hsa pIo) e i
fertlisation; & on the number of seed to a certain extent depends
the number of the plants; & on them the number of certain other
insects & on them certain birds ad infinitum. To atiempt (o follow
the mutual action & reaction in any one case, would be as hopeless

el i ermicd o the it Gcom s o e vadss, bt ot

Sy e il g man nd wosnded severs ters
! Gosses Sojourn .
2 Sy T 5. (1 Wragel, Eocpiion to Pl

e

Danain e abe ek b ene 1 s bt o  eerenc 1

e suppied ter |

D3V ek paces bre i mamso o e peme s uorty

and for he eference Tn the pubhed version h supplcd the name 1. Newmin.

See The Orgir o Spcte m e 34T Neman, On he T of e
% Tondon, Trans N5, Proceed B,

185051
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as to throw up & handful of (sawdust) feathers on a gusty day &
atlempt o prdict, where ach prtle(of swdust) would ul
SR Sblec i o gty oot M s b vt ke
o maling & oo hor remarks, Oor B Binds re prob
hebest known wid animal. Take th case ofthe filar Hcdgc
o (ot modular), which that sete
Wat rease in numbers, howevex mem\;
protcted. I not Viledcou probably live at
it geneally has two broods of sbout e cggs bt It us suppos:
that only every other pair rears any young, we will say only
thas seem (0 allow a far amoust of desirudion m an
carly age; yet i we suppose ha in Mr, Watertons grounds
re atane ime cight pan, e above e of ncrase would oo
3 o o the seven years, whee, the cight ald uld die,
2048 binds but we have st sen, that “hough cammlly pmmea
by man they do not increase at ail. It cannot in thi
ety i inding a place fo a st & 1 shd hink hardly mer:
han three out o four nests Would be aken by cats & ont
aut of fout nest are supposed 1o be préserved/26in the above
calealation. That in many othr cases the los of the nes
mmost important check we may inferfrom he wonderfl Incresse
of Magpies & some other Comparatively rare bird n M. Wateion
park,” where in one year 34 pair of Magpies bred & eared 338
Young ones. The Hedge sparrow in a garden near a house can
Rardly sulter much from Hawks & the smaller wild camivores,
ok e fulloente nchecklng fhe e ol et
T doubt whether the young birds, during the frst few monihs
oullr giatly; o east whh tae Robin Sveryons st have noteed
their numbers in their mltled plumage, <& in our migratory
birds, as White long ago observed in his letters, the check must
Tall o the young bieds which lawe us, For what we nagins 0 be
a more favourable climate, for comparatively few of those which
me

enemy, which with other occasional causes of death must prevent
any great increase in numbers; but 1 believe nearly all our Birds

! s on Xt i 2t

2]

i
itissud that » Gotifineh e

Ex

Says . 260 {1 s, esay on Mg
« 5o, ot 167
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d0 g0 on increasing/27in numbers, il there comes a severe winer,

birds on my.lawn, 1 catimated the decrcase at.four-ils
pared

itk previous years. I e summe of 1855, butertis & moths
abounded in an extraordinary manner, whic
i Heteumslogient Sssicty abured. 1 beicve-omnl, 1o the
lessened desiucton of the caterpilars by birds: the litle Tomit
(Parus coeruleus) has been observed to feed its ¥
illrs 475 times in the day.> Wit ran we corkider i, epideami
which destroys ten percent as frightful; but in dhis> abmc case
with the birds it seemed to me that the destruction had beer
Jeast 801 per ent.
it the highe antnls, o soon a5 the young can protide for
themselves they are generally driven away by the old: in their
forced wanderings many probably perish; but some no doub find
ahome, in 3pots where th desiucton has been above the average,
more expecially afler any unusually fatal period. L
Jeayns Informa me. tha in Swatlham, during twenty. years,
Sparows/28/8 Rooks were unmercifully Kiled <for & roward
offered per eads, b the most cnreful obmm could observe
o diminution in their numbers during 0 doub the
Spare birds om the surrounding pamhcs B o ot wh
would have become of these birds had not there been room made
/or them in Swaffham? undoubtedly they would have wandered
e few have found a home & the others have perished
during e et evere o .u cases, probably, the destruction
is unequal in diferent prts of he whole arey nhabied by the
e bu s docs ek e the nal rrul Not o \ny\phuhle

he endemic spmes o smll nslsted egions: we may
imagination fom 501 0 5po, « hcre mc aie of meresse
is fa higher than what can possibly bt ay
the conditons mnlm are so favourable
of i

ol utten o ok BT but I this be so the
dogiructon must bevery beevy i1 T e 4 eaofa for, 38 topestadly
Temarked the rate o inércase in €very Tving being s 0 high that
! {fobn L. Knapp] Journslof s Naturait. p. 152
£ Severe winicrs destioy ot anly th inkabilans of the nd, but f the sea; both
e s o e et e by g Mir (ot w.m. s« o
Edinburgh Feb 28t 1855), but Tkewise on banks undor the. wate
15305 Krtyer (Eding New P Joumal 1910 5 39) soye i miltn opsctn
s e et desroyedy e

Niscirays B Bids Vol 2
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THE STRUGGLE FOR EXISTENCE

the earth could not hold the product. In animals capable of much

locomotion, & inhabiting o coninentor th ocean t s Lkely that

ander to the/29/extreme confines of their hatural range &

n.m perish in large numbers han isowhere. Bt how rarely

this be ascertained /29v/A pair of sparrows bred for the

ﬁm e n 1633 in e iland of(olms-), gue o e Herider,
in 1841 Richardson’ s

descendants could bescen. 129/
ofiie xlrcmc nothern r:ngc of the American Aniciope, nyx
that almost every year a small herd lingers on a picce of rising

it ok from Catton-house; but 16w or nont “surive untl
the spring, as they are persecuted by the wolves, during the
whole winter.” So again with Arctic Fox, he says "Most of those
which travel far southward are destroyed by rapacious animals;
e fews whichsunive o th spng. beed n et new quarrs.

ki

instead of returning to the north. The colonies they found, are,
Howeve, soon cxtapated Ly ther numcrous caermics
In those animals which produce an aslomshmg number o cggs

the destration probably ciefly Tl on the e, nto
e e o i e A
the old can ot their young few are gencrally produced as
with the larger camivorous birds: the Lion, however, produces
Severs] youns s 8 bith, bt when 15e/30Lionc i g i
Tood, it is asserted the hyaenas prey on her young

othet cases he check falls not on-the 622, bt onghe young: this
Smeathman” thinks thal “not & pair in many millions” of Ahc
Termes or white ant "lays undation o

common ans being the ek aesuoym w phemcs of it
insances ave been given, the very young do notseem epecially
© his

suffer: thus White of Selbourne long since remarked i
sixteenth Letter [to Barnngmn] that n ¢ our migratory birds
those returning yearly, what we imagine o be a more

fron
hvuuuhlc climate "bear 1o son of proporten o the bids that
retire
30/A/As in this chapter I repeatedly use the expression of
strugele for existence; 1 may here remark that | employ it in a very
lurge sense, 30A" Carnivorous animls prowiing for their prey in
of dearth may be truly said o be struggling for existence;
S0 when seuds ar somn o thckly tha ll cammot g, lhry ay

Voyage round Scodand Vol. 1 568, [Wilson hee wrst of Stor
oo oty S0 B Faads o b b o e oy
ecame extinet In 1341 Roaks bred for the frs ime n this sland. Wil they
e

* Fauna Amecan 1.4 260
oo S oL
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THE STRUGGLE FOR EXISTENCE

be said to struggle, though not voluntarily against each other.
A multitude of animals are directly dependent on other animals
& on plants; & plants on the nature of the station inhabited by
them; & here the idea of dependency seems quite distinet from
a struggle. But a plant on the edge of a desert is ofen said (o
struggle for existence; this struggle consisting in the chance of
a seed alighting in 2 somewhat damper spot, & then being just
abe o iv; o t may metaphorially be said that carton-beeles
stru n fewer animals die than usual in any
disthet, n many cases when an animal depends o anothe or on
o lan/30ii destroys o injurss it fo o cerain d

o stcctly there Tay be said 1o be a siraggle. Aga another
How comos Yo play, for it may be said.to b chanice, which sesds
in the capsule of any onc plant shall be devoured by a bird or
insect, but it may metaphorically be called a struggle which
individual plant of the species shall produce most sced, & so have

called a struggle whether the plant or the bird <or insect which
feeds on its seeds gets the upper hand. A minute parasite which is
absolutely dependant on an animal, cannot be said to struggle

with i; yet its numbers will generally be dependant on the vigour
of the animal which it will sometimes injure, & with the increasing
vigour of the animal the weaker parasites will perish; so that here
there may be said (0 be a struggle between parasite, & parasite

the animal; as there likewise will be which parasite or which
carrion feeding beetle shall lay most eggs & so have the best
chance of getting into another animal’s body or feeding on its

carcass.
1 hardly know any living being which is mare dependent on
others, & which seems less subject to a struggle in the strict sense
of the word then the Misseltoe: for it depends on certain rees for
suppor, on cetain nsetsfor fetlisation, & on certain birdsfor
diftuion et even here, when several seeds re dropped |
together there st be  struggle which shall gro y be
aid to be a struggle which plant/30 B/shall pmduw Tost seeds
Wih st tempting pulp for the thrushes; & Tasly there may be
said to be a struggle between parasite & tree, for the laiter will
suffer severely from to0 many misseltoes. In many of these cases,

species"" i the more correct but to my mind it expresses far (00

‘much quiescence. Hence I shall employ the word struggle, which

! (1 g, secton heading, Principles 0 ed..p. 670 and page hesding st . V.1
» 154
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THE STRUGGLE FOE EXISTENCE

has been used by Herbert & Hooker &e.,' including in this term
several ideas primarily distinct, but graduating into each other, as
the dependency of one organi beng on another—the agency
‘whether organic o norgani of what may be calld chance, 1 n
the disperea of seds & eggs, & lasly what may be more sinclly
alled s stugle, whelher volanary as in aninals of invaluntary
as in plants./
308'/To return to our subject, it is difficult o realise that every
animal is kept down by a severe "struggle”; yet it accords with, &
aids us in understanding, much that is passing around us. Lighten
ihe pressure on any one organam n the slhics degie, que
inapprciabl by us. & s umbers il nsanly ncrssse Why
Some species rare or quite absent in one district, & abundant
in anotber, under, 3 fu 48 we can Judae, smnlar/!\rcondmons
Innumerable instances could be given; & several even within the
limis of England; asth absence of fhe Nightingale n Devonshire,
water-wagails (Motacilloe) & carrion-crows in certain dist
during 15 years 1 have only twice seen a swift (Cypselus) in the
ek ¥l ey B osvion & i ovecmety o
England. We can perceive why the sparrow & partridge hav
oiscaacd in oumoen in Som, Gt wils extended ulbvation:
who can explain why during the last 20-80 years the Missel-
thrush (Turdus ) has ncrased in lrchnd Scotland in England,
have likewise mysel ed dd the Robin (Sylvia

bctuls desrease & nally dhsappear i he year m part
Belgum. ) small wading xmd e g
considerably on the shores of the United States. In New S. Wales

E Society some parrols.
have greatly decressed, & some disappeared; others equally
conspicuous as the whi cockatoo have remained in about
untain partot have mcrn\ed
No Goubl If we had accurate aceounts in past centures, we ¢
bave endles cases of reat changes/32in propational pumbers:
T will give only a sngle instanc from Prof, Nils
Tt (oot obsin) & e samaion i Soa b
appeared about the year 1825, & was quit unkiown to Linnacus
but it seems from the bones found in parts of the walls of the
! e oca i Vants o s J e S 1 (1540 7
e il el oy b
Did sc. nar o1 S8 nhonse 45 ST Gegpophic
. b 155, . m]

9.1 e
e, Moeil m.w s e 30 e s v
& now sgan s reape:




THE STRUGGLE FOR EXISTENCE

Cathedral, which t now agein haums that about 700 years ago
t was also very comm s the common rule, that
a species I sbusdant wikin it been lled i n\ctmpe!ls &
towards the confines of its range both in longitude & latitude
becomes,often rather abruply,raer & Test Gl disoppetis;
& there seems (0 be no diffrence in his rule, hether ot ot he
beings be locomotive: yet as i can exist fowards fhe confines of
isrange, & s it fertiy certanly usually then Jessencd, bow
this? In all these cases, namely of a species abundant in one
district & rare or quite absent in an adjoining one,—in their
{ncreate or decrease in numbers.—we hall el il surprise, if

e steadily look at the average number of every single species
in s most favoured 51, as Gelermined by a severe AugEls, of
which in o one case can we perceive/33/all the clements: the

erest grain in the balance wil then determine whether the range
shoud be esened o incrasod

which the divers checks act & react s be
zxce.dmgly Complicated. When there 1 no e
il e  sgady bt s deceease i mbers: thes

e whe ek g Bk o Iways been s dccavmg trade
post ha to be pushed beyond post ino the
een with whaling; bt m dv(!crm\ our gar

 has
Vedher mm.ages

r grouse or hares are et h mzny  hundred thou
e .’mnuxlly Killed w.m ,m dgcuscc i the st no ot hey
could be extermina as e with o garme

capers
man compensates by he dcs!ru:hm\ e he it many
which would otherise have erished during e it Lot aoy
a gun dora irsp set It England for the next 20 yeurs, &
e may gafely be prdiced that thre would be less game,
almost certainly not more. For instance/34/Bruce remarks' that

& he
Tor i by (e rumber of Hsaras: bt whether Hysenas would
destroy many fares may be doubie

Whatever the number of a species in any country may be, the
average being determined by a complex sruggle, tha number
will steadily decre add without any compensation the
Ioas eabiins cmstsof Sesivation, wnh e spesis bosamEs
xtinct. But he rate o decrease will be very sow: if we have
100 i dualy & we destoy on an avrage o per cnt more

Rerctotbre deweycd L ke 295 year o o e s
" Taavels, vol 85,84
1
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THE STRUGGLE FOR EXISTENCE

often with the decreasing numbers of the organism
dcslroycd e mambers of the deswoyes willbe ol &
check thus lesened & its action simost iniiely prolonged. It
may well happen hat a lsrge ad

g e et ot 1 s et s/ 35/l e
mbers for th desfuction may ll before an habiualyrecurent
period of dearth, which would have in any case thinned their
numbers: it is even quite mncembl: that such destruction might
incrcase the minimum average, fo more food might thus be
prescrved ogainst the periad oF dearth, for insance in dry

Covapien o acon Tk venction fine ek 0 scasema b
Besids the many & complx checks ending 0 caus o decresse
rdinate increase, under the
most fsvourable conditons, s prevented in some cases 1- leasl., =
in our game, by mysterious epidemics, which se
know not how, with the closer posmll gl oo i

sl st e sreriened oy
ing the Srugele for ife covert d us: T think
{5 parly due (0 our familiarkty with our domestioSlamimals. We
ST on canly ey e e, R Vo e v 8 o i
they perih fom acident; & we ovelock our car of them whist
very young & that we antificially preserve food for them & s
Drcvent reSuen Tumines, bt he millons el lhugHieced
over Europe, with the stock still kept up, ought clearly to show
Us What desiruction there must be with, the allied apimals in
a state of nature. Nor ought we to feel the least surprise at our
not being able to paint, how, when & where the check falls on
any animal in  stae o naur:for the case of mar, incompardbly

times, in differnt countries & even within the limits *rped

e Semcl Lo ot N 0 . 451 (Concusions vy
f book) and i Note of o Travefr.Firt Seies 155 ch x n Ches
o Overpopulaton’|
7 e Neison has shown (Sutstieal Soc. March 176h 1545) tht in the same town
e by o i o e s s 3 S0

o

e e e e g Ry



THE STRUGGLE FOR EXISTENCE

37, Mtal Checks of Animals & Planis. We have consdered a3
nner in which animals check the

Joeres s Bt pan more
1mpnrmmly b gliers "o gl This skt 30
important for us, in several ways, that I must be excused for

entering into some details, but lhcy shall be few. All glmilr e
on plants either directly of indirectly; & their breat s
chiet food; so that the relation of the (wo kingdo

seale i very nbvmn Butit s probably much mare precise o
it rs. One at mimals
Sotout 4 Fiate neany ke ot O Swedidn ‘plants i has been
ascertained’ that oxen eat 276 kinds & refuse 218, goats eat 449

refuse | 5

Plata, I was astonished, as others have been," at the change
effecied in the appearance of the plains by the depasturing of the

catile; & could not for some time believe but that there must
Rave becn  change in the geological nature of the country. What
plants the many small/38/rodents live upon is seldom known, but
vty one musthave heard of the destruction of whole lanaions
By e, & rabbits .  have heard it remarked that al,or neatly
all our spinoge & prickly planis ae iked by the arge quadripeds;

plains was chiefly due to the greater protection from animals
requisitefor any bush tolive, where th vegetation was scanty
Tt has, shown in detail by Forskahl" that those plants
S e o i by cattle are attacked in an extraordinary
degree by insects; from 30 to S0 species sometimes preying on
a single plant: T presume a plant preyed on by both insects &
quadrupeds would be exterminai

will not do more than allude to the enormous amount of
injuy, even o extermination, cffeted by insecs on plans; on
‘which subject copious details are given by Kirby & Spence.” Land
mollusca are, ikewise, potent en enémics 10 many plants, especially

n young, as every gardener knows: and early on a dewey/39/
mmmg in what cxcaordinay mueabers hey sometines swarmi
T all these cases the relation 1s abviously mutal: the ncredse

¢ Suligie Trac 1767 p. 361 onawriey o Hasclgrn s Amocs, Acad
e Linné, Swedish P n Sllinllcct Tracts (whese mime is mi-speied |
5 Sl iy, 161 s h s 1711
Joumalof Resesrches . 15

£ [Limné, “The Flors of st in Brand' Slect Diserttions. 671
? gt o nimlog . Lever§ 5o i it ving pints
]

91
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THE STRUGGLE FOR EXISTENCE

or decrease from any cause of plant & animal mutually affecting
each other.

But animals serve plants, as well as destroying them; & i
desiroying soms planis hey myariably vour ouers. Tn how
‘many ways do they transport their seeds! Even when they devour

seeds if one oul of a thousand escapes, it may be of the utmost
importance 1o the plant; of which I shall presently give a curious
instanc. Though Bees devour much polen, they are indspnsable
10 the fertilisation of some plants, & generally most useful: different
panis are visited by dlTerent kinds of Bees; & some by none, but
which absolutely require other insccts in order (o

forms I believe! play an importan part for plants i turming

up the ground, & in burying seeds. I have often thought when
Ceing the quantiies of manute collected wnder the most shady
tree in a field during hot weather that even this in the great war
of naturs40/might make a sensile difterence in the vigour &
spreading of a tree: on the other hand, Licut. Breton* s:
Mhown i Tasmanta that rees which were florishong have acually
perished as soon as the land was depastured; & he suspects that
this is caused by the ground being bared & thus
AUSL Helena the upper plains, to an extent of 2000 acres were
ouglnal!y wooded, & it seems prety well made out tht the
ts & swine which were introduced” in 1502 & soon multiplied,
Seatroyed ul the youug ess & Hist by dogees fhe gld ool
perished of age; So that 220 [years] afterwards it is said "the old
trees have mostly fallen”; & now the upper plains are covered
with grass without a single tree. Some of the trees are known to
absolutely extinet. In the surface soil, I collected eight
Kinds of land-shells, now extinct; & their extermination & that
of many insects has likewise been in all probability, indirectly due
the goats. To give one more example: near Inverorum [Inveroran

forest; & that sheep devour young birch-trees, but that deer do
growth of the birch, would certainly greatly alter the
vegetation on the whole bank; & with the plants, the insects
would change; & with them, the birds, of which I shall presently
give an instance. Itis not 100 strong an expression to say that t

" Geologcal Transactons Vol | | [Chirles Darwin, ‘On the Fomnaton of
Mold, Geo S Lando, Trons and < (1840 50501
= Tasmania Joumal Vol 3. 1943 136 i Jourod o Reseschesp 489
102
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introduction of 2 single mammal might change the whole aspect
of a district, even to the minutest living details

On the siruggle between plant & plant: the strugele here is not so
abvious, but not less certain. Plant docs not actually prey on
Y al

plant, exeepting in o & branch parasites. Nearly all
plnts, howerer, e avouted by the decayof olers; and s i
indispensable © those whi live in peaty many

S bads B imschanbie 5 Mgkl Tvekaris bl o
plants gowing in the shade of thess here I some,though perhaps
slight reciprocal action, for such plants must rob their protectors
of some misiment y43/ss we sce in the grater vigour of our

rchar the ground is ket _bare beneath them.
Plants, 1o, often offer protection o the seedlings of others; & a3
Stillingf nm‘ has remarked how ofen do we see 3 young tree
springing o a common which has
il B o i aiecks: of st ukumely i b over
shadowed & destroyed by it.

Generaly the siruggle between plants s like tht of those
quadrupeds in the same couniry, which devour nearly
Kind of Tood. w: Save cvincs of thesruggle s grnd scdle s
the ey e by s wich o b permcty peined
by sl wesding o our Bt & common shrubberi
BT mevér Sprcad beyond our inden o apecsdto pors]
42 viLong ago Gouan was in the habit of sowing near Montpellier
many Toregn secds lkly to grow, sevral of which succeeded for
some years” but M. Benham informs me that e scarched in
Vain, & all are now extinct: the ground here i steile & bare, &
We ust suppose the native plants in ihe long run beat the
foreigners i the spots where both could grow/A21 s msiuctive

rve how frequently foreign Plants sring up fo a year or
e e e e P e certainly in
Al s, s ol s grecahelied b o mive
yecds. The ortigersangush,periet T seds, & o hese sesds,
Tow germinae: & the seediings are generally smothered A3v]
Rothof" sowed 39 kinds o( hardy garden & agriculiural seeds on
carth trown out of s dich in bog in process ofbeing reclnimed,
v y: leven seemed capabl of ripening

e AL e s o ot oo e A

" Tracts p 74, (Carlvon Linnd, pracaes, lsac 1 Bibers,resp, The Occonomy of
Namre' |
Gt A, etorbatens s cons e Mo OYB, 1790
Do i, 2702 <f Candlle, G & g7 Bor. 1. 1993001
» R o et Acadermy Vel
7
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NCE
germinate./43/In our uncultivated banks & woods, far more
seedlings of our native plants spring from the ground, than can
thly come o perfections ths may be conspicuously observed
s. We see the same fact in our crops; for
{hin-seeding requires good farming,that is land with many
weeds must be thickly sown, (o give the right number a chan
of succecding In our gardens we an Faise, common culnary planis
with certainty; but sow the same sceds in any number on an
adjoining grass field, where there would be nearly the same animal
vemies, & you will not raise a plant. Preoccupation of the ground,
no doubt, is most influential against chance seeds; but its power
has been, I think, sometimes over-rated: all plants in a state of
nature undergo a kind of rotation of crops, exhausting one spot

iff44/the seed of a piant ftted to overmaster the others, be annuall
sown it wil at last find a proper site. And the many naturalised
plants in every land from the even chance seedlings will not rarely
inrude on a preoccupled suface, Sccing on what a nice balance
of power a plant can become naturalise nder that the
Tacut sl Botaniat camnot n he Icastpredic, as was remarked
to me by Dr. Hooker, wht plant will becorh naturalised in
a given country, though he may safely assert that some will not.
No one will qucstion thet hre s a st of Heat & ookl dom=
& dryness, beyond which a plant cannot survive: but it
seems that few plants reach this extreme limit. This may, T think,
be inferred from what they can-endure in our gardens; but more
especally as once or fwice in a century we have a winter of extreme.
d or a very chilly or dry or wet summer; & yet I have not seen
e of dead plants having becn observed towards
the confines of their natural range. But what havoc an extraordinary
winter will make in our gardens & more especially in our shrubberies!
It may be inferred from this, that owing to the struggle between
Jant & plant, hadly any specics reaches/dSvery near s extreme
climatal limit. In arctic regions & on lofty mountains, where each
plant has o strugal againt e other, Iing bengs, but against
severe conditons, zones of dend trecs hav d, as by
Tedebour on the A, & by Ticame in N. América, who deserbes
a band of dead and biagted umps upwards of 20 miles n widih
beyond the iving wood.
" Ledebour, in Hooker Bat. Miscell, vol. 2,p. 251, Hesrme's Journey to the
Northen Ocean p 101
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In the arctic regions & on high mounains very many plants
become much stunted; & though I have not met with any precise
observations on his head, 1 think it would cortanly have been
noticed had thi often bappened with plans at ther ower limits
on mousfains & a Southern fimits in the lowlands: of this
Iatr case 1 have noticed only ane insance,AShamcly b Sugee
aple which in the southern United States is said not to attain
S et s i Wi o i s O s
also, T have met with only one instance, namely in the Beech,
iichuly stfel L] e pimled below the level of [ 1 o8
the {1 Again when th norher range ofaplant docs ot fll
neat the Avtic gions, it seems wldom 10 become stunted at 15
noehers it s vers Bt plaas o not range beyond Nort
umberland & Durkam, | ssked Mr. Stry o attend to tis poin for
sont e it of 32 plamis s pre ed
oy imse & iends, & i appers ot oly thee o four of s are
atall dwardish. Trees,” however, seem more commonly o
i, P hcmg "mire Expose 1o i wintr temperstres: & several
of our Bitish trees become dwarl in Scotland; & 5o it is according
to Kalm' with the Sassafras & Tulip-tree in the United States./
477These sevralfcts are explicabl i we look o plants as ot
actally lmited by climte bul by srugling wih other plants
nditions beginning (o be nnfmmm for the strugele
Would be svese i proBoITn o the Bumbar of ncmmes 01
opposed specics, & these would be more numerous on the lower
than on the higher slopes of a mountain, & in the southern than
in the northen half of our colde empers rgions
No on has yrien more forcibly on the simggle beteen lant
& plnt than the experiensed horiculturiat, the Den
chester. M. Herbert yv] most cleaty i those i
Hve in strle & peculia soils ofen do nt v there o under this
t degree uf mm\mrc m use they prefer it, but because
i T g 5o 5 o Woskboon o e it and their
s canmot ton o Ehoke thcm.” Shcaking o fsome Cxocuscs
confined (o sterile hills in the fonian islands he says that \.m
Secured from their maive s0i & transporid into & garden th
acuived tennfod vigour. There are many cases an record < besides

1 Kol Teavels in . America Vol 1, 142,
; Alph De Candole Goagraph.Bot . 72
Tvels . Amesca Vol 1. . 143-i G, Gry i his Expediion Val.,

p 262
38 he e, g ot e, decines el & grovh
g ortard
o ot S5 o th oo sitonof s vl .. 46,
* Aiph D Candoll Giopraph ot 5. 425,453, 4
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the sirking48/ones given by Herber o the same species groving
ent situations in different countries,
instances the Orchis monorchis & milarss n England an el
anks, & in reed-beds on the edge of Lake of Brienz, 48vithe
common milkwort (Polygala vulgaris) in England on dry upland
pastures, in Zante on alluvial & very moist meadows./4§/—Such
cases are probably in main part though not exclusively due to
Jants mare vigorously occupying the sites in one or both
countries which the species in question would most enjoy; for
with 5o flexible 3 consituion here would b few sites on which
suchplants could not

T influcnce others, & like-wise many
ey l:myxlm o shve e very eommen case In Staort,
shire on the esta relation, where 1 had ample means of
auting a1 puniculas,thare Was mn. chlonslv biren heah,
never touched by the hand of man; but on one side several hundred
acres had been planted about 25 years before with larch & Scotch-
fir, nollm\g whatever having been done, except small holes having
ig, & the whole enclosed. The effect on the native vegetation
as qulu remarkable n the very grat change in the proporional
e plants found on the Heath; & in the presence of
15 speeks (aok counting rasses & casicss o Which 1 i ot
aitend) not growing49/on the Heatt of these twelve, three had
never been observed elsewhere in the neighbourhood by a relative
siho had atinded prtty carcfuly 1o the botany of the distric
¢ change in the insccts must have been even greater; for six
insectivorous birds were cxtremely common in the wood & were
0110 be seen on the Heath; where two or three other insectivorous
specie lived, but did ot feguent the plntation. 1 was itresicd
particular: young oaks were springing up of all ages by
bandeeds, n pars a Uhe distance of & male from any odkree
et & there scualy appeing o i they had been sown broad:
cast; at this never had been the case; & the
Dlinen s et s W Aoe 1 kst A R
came there: that they had repeatedly seen rooks dropping acorns
in their flight across the woods: there was no rookery near, & the
line of flight would take the birds across the heath where there

dispersal must have been wasted for centuries, until the decay of
the leaves of the fir-trecs & the growth of ofher plants had made
a bed on which the acoms soon afler being dropped could germine.
T have given instances/S0/to show what an effect the infroduction
of a single quadruped can indirectly produce on the vegetation
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of a counry: & here we sec that the introduction of a tree, with
n0 other change whatever, can produce as great an influence on
other plants, birds & insects.

Make the ground quite bare, as on a railway cutting, & it may
be almost said to be chance by wht plants it will b at first
covered, being dependent on the nature of the soil, the kinds of
Plants growing nee, the means of ision & mumber of her

suddenly destroyed hat here i  ral roaton ik that olowed
T Gammers & peobably depeniat on (he same cauaes, viz chiglly
cxbaustion of the various cherical clements n the oil equired
in different proportions by the different familics of plants. The
ame principle probably comes into play in causing the beautiful
Giversuy of planis in our meadows & woods: the good famer
very fifth or seventh year plants the same crop on the same
Feld, but nature vales ber olops sliogether In cract proportion
to what the soil can support, cach kind slowly changing its
place, with this gr that she is not the determined
inemy of any bid, insect or slug, & cares not What or how
many plants overmaster th ofhers: But when a forst is burnt
down, whilst sll in fll vigour, & a vry different vegctatio
a5 1 invarigbly thecase, prings up, it seetns doubitul whether (his
i calld rotation in the hove sense; the change would
10 be due to what seeds are ready in the ground, or
il bre\lgh! there on the rat of growth of the seedlings &
their immunity from animal attacks. In these cases, the trees/52/
reassume in the course of ages the same beautiful variety in the
game exact proportions a8 in the surrounding virgin forst his
s been noted in many parts of the world, as over the ancient
American ruins in Ceatfal & Norh Ameria &
complex coningencies must this wondrous batle prolonged over
s have been determined by which each species has recovered

firighist
| A D Conille o B . 45, 72
. Enquiy nt the Origin ofthe Amiquic of Americ by J. Delaild, [5. 55
bl
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It is indeed a wonderful conflict, on which 1 cannot cease
marvelling. Causes appearing to us most riling are potent. In the
StafTordshire Heath formerly alluded 1, a small portion had been
broken up & attempted to be cultivated, for two or three years;
but had utterly faled & was planted with fir trees at the same time
with othe pars o th heaih, & 25 years aftcrwards, the under:
s so different that the Tines of separation could be most
Seely traced: In walking over the most barren heath whete four
or five plants held absolute sway, I have often been surprised to
sce a line of turf along small pathways: is this owing to the heath
being mechanically desroycd? o do/S3/animals lllow th paths
& oceasionally, though rarely drop a little manure? Manure may
be directly H\Junmli o the Heath; bt T favenotced i« neglcted
ficld of my own, that manuring caused a decrease in the.
o heads (Comares g ot plon censmly Hkes manre.

case. served in different summ
i aiviats isonpe s he preporions of th devers plont;
showing how rapidly a slight change in season allowed one species
nerase overaother S0 agun n old meadow land, which has
been ploughed years ago, the same species may be observed in
the sighly damper furows & lighty drye ridges, ot i dfeent
proportions: in 1 other such cases) there can be no doubt
{hat the plants rowing both i the urrows & on he r1dges, ould
for a time cover the field, i all the other plants were exterminated,
but that having to struggle with other plants, the slightest difference
in dampness, determined the proportional mumbers in either case./
54 be ol ey Tetoe e, Tl e by i i
this year forth a daisy, & the next year a plantane.” No
onc Gon'mswe, Do It 1t ot bo called liatce; The chereist may
throw a dozen salts into solution & may hope (o predict the resuli;
the naturalist cannot do this with the living beings dispersed
ten thousand ingenious contrivances all round him; but when we
see the virgin forest reassumi cautiful varicty apparently
in the same exact proportions, over the ancient Indian ruins, we
mustzce Ko lblof ytnbwe ool crmnce Sos tordo i e

fina resul This sugale, his war of naur, becomes only in he
st dgrec intlligible 1o us, by Keeping Scadily n mind that
cach plant would cover the ground for & period It o s naturl

o oot for mione WAl doubt f four-fb
Biitish plants were suddenly exterminaied, the remaining Gth
would soon decently clothe the land./54 v/One may wonder why
" [Tavlor, Jeseny; OF Modesty, in ol Lo
198
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any one o alfdozen of the most vigorous planis in England,
annually producing thousands of seeds, growing in all sorts o
ordinary Rations, Sxsting hes o the wddle OF fer ul\g:
thereore el capable of bearing somewhat more heat & cold
drynes, why such lants do nol monopolise ne wl\ule
r{ace But aiarcdly/sa ngle plant, even the mo:
Tiaorgan & pradommatig b 18 e i aSivedy desseysd
in mulitudes at some perod of 1 fs from the secd upwaids,
cither annually or at recurrent periods, by means, which we very!
5S/seldom can perceive; the only différence between the weak &
sirong being tiat proportionaly (o the number existing at any
time the weak one has been destroyed during former fsemtons
or has been prevented increasing, more mn Alve one called st
in comiing th fasts now given, & many similar oney pre
on 1s perhaps ncccssxry Although
s th ost it orgoiiogs vecy oFich wet i react o
cach ot in the most complicated way; yet ses
exciting our supris e may peshaps be led o atouts 0o
% this mutial acton fioi remote parts in the polity
natare, That part of the complex term siragsle
Which s mare somely Expeseal by depeadeney, genraly rehies
idua

10 organic beings femte i the scal of nature & individuals of
the sme specis ar hadly cver dependens n cach other, cxcepting
in s sl sl & S0OAT pankig, Pt e b s

how dependency grdustes i S ataale 1 el O
other hand that  idea, more correctly expressed by the
word strugle, nppllh in its fullest foree between individuals of
the same speccs. When we remember hal individulgSSof the
same species whelher animals o plant live on nely the same
food & are éxposed 1o the same danges & difiulties Wi
itself e that the sruggle will b here mos sevre a some
perod ot I’mhah!y it will be nearly equalysever besween he
idividuals of tw e ry secondly between
organisms, however different in

ruped, yet they must often powerfully affect cach other. In the cases
ofrare Spcies, having few viduals thinly scatered, e may ifer
tha the trugale, as far as organic beings ae concerned, i chiefly

othen dhsinct specie <or condifons of exisience/55 &/And
Rty the stmuggle will ofen be vty svere i he externl condi-

tions of existence independently of the co-inhabitants of the district
We have o evidemce how powectuly alicd secies afet cad
19
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other: every one has heard how the Norway Rat has exterminated

the Black Rat under the most different climates & cireumstances

ofal kinds from,the Polar circler o within the Tropic,in th
ew orld: in New Zealand' the thk Rat had pevjously

almost expelled a previously introduced s

decrsus ofthe mouse has ben in proport o the merease of

be, for with the late curious increase in parts of the Uited States
of the Hirundo fulva, the Barn swallow has dc:m:scd When the
red-Jegged Partridge increases, the common Partridge decreases; so it
i e ot e o s 3, Mk . Ao i v
alled habits must chiefly affect fish; & thus the shad (Clupea sapidis-
sima) has increased in the Hudson, in parts full wenty-fold, owing ©
the erection of a dam, & the wm:quenl decreasechifly of nnmhel
species of Clupea.” In Russia the small Asiatie Cock-roach (Blatta
et s ovepubere e s e reat cock.oach,
The [ sk St ke 1 when placed in the
same pond. And to-go 1o the other exireme of the sl how
2ed Ean e re xteeminaion of smvags mes
A the Sirugale is often severe between organic

550

inhabitants: this chicfly holds good on the confines of lfe, as in
the extreme arctic regions or on the borders of 2 desert like the
Sahara. When animals & plants actually perish from c
drought, there cannot be said to be any struggle between the
individuals of the same species; but between the constifution of
b & the destroying element. But more generally, the cold or
drought for instance, kills by lessening the food, & then there
may be most truly said to be a struggle between the individuals
of e sme spesesor of peces il allied b To give one

! Loy F\z\dswmmm’h Ewope vl 2.5
oo

R e A S —
Lan \D:nrwucn o(hmnp 513,
! he Cumberiand by R Ferguson p. 22 1856
Lo ﬁrzv.n m» American Suratof Sclonce. Sor st o2
in N American Journalof Seienee Vol 20,150
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master another: in La Plata, during/s5d/the great drought, the
cattle perish chiefly from famine & the Niata breed would be
ulterly exterminated, if not protected, for from the peculiar shape
of the jaws they cannot fed on twigs of tres 5o well as the common
el e o f e n bhses has besn gensiamad byt
there were o bushes whteve in the country probably the Niata
cattle would pass through the ordeal as well as the common
e btk wil ratly reduced numbers

2 clude, that as a general rule, the
gmgglc o cxstone i slnct:sl yet never simple sense is most

the individuals of two distinct varictics, or species, or even cl
i i habit ar somewhat alled. In 3l cose, the traggl being
ruled & modified by multform relations./

SR o SR VR e e B

atrei—Lwill now give he few cases which sloe have seemed
© b on he sirugale Tor exisience. Penaps the
mos( i it Ihc existence of species, even locomotive species
& with no

namals, cotfine, without any physica barier
Ehrenas i oontions gpeeible s (6 vy it ey
Rt T voe st ot 3 b b e o o s

5 & v g et B e specied s sbudent  the locabty
in queston,shovwing that th conditions o s existence e there
fivourabl, why docs it not pread.— Many instances n all asses
could be given of facts of this nature: Mr. Bentham has often
omtca 1 e b vemarkablc b ot crta han showd
be found in a single spot, as the Pyrences & no where else in
world; & should there be abundant; & therefore apparently not
Hke s specis on the point of extnction.” Some local pecis havg
it in the sme placeS8ffor one or (wo cenuries.
bt iohal sl e
that o certain species & even varictis of land-shells in Madeira &
P. Santo, are positively stated by Mr. Wollaston' o swarm on
" .t o forhe i of i vl e, dded brween the

sl and ansceountable circun-

s s e of the most siking
Gl B I i, 5 5 ndere oy M. Wolaionsof 1. pomBTohs 00y
i sime o

m
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certain hillocks on these islands, where they are also found fossil,
& ha they occur o wereele ither fosil orsecent nthe whole

‘eroup, which has been thoroughly well investigated. The super-
ficial calcareous beds in which these very local land- shc]ls oceur,
include a few extinct species, & 1am informed by Sir C. Lyell

that the islnd his undergone consdersble Shange since thelr
deposition: hence we must conclude that these land shells, each
ite, has swarmed probably for several thousand ears,
& yet have just held their own place & have never spread!/

57/l cases like these latter in which cach district has a rep-
resentative species, filling as far as we can perceive the same place
nomy of nature, the difficulty is, perhaps, not quite so
great as-it at first appears; for let us take one of those common
Iand shells/S7 wiwhich we posively know, rom the cxisordinary
umbers ocessionally appering in avoursle sessons, can apidy
e, & 15 hercfore habitally kept under by checks of some
Sippose it to inhabi two_points ] hillocks a fow
‘miles/S7/apart, T should think that probably the inhabitants of
those two hillocks were the lineal descendants of the first colonists,
‘without-having in many cases been at al interminy r although
no doubt the checks would fall much heavier at some times on the
inhabitants of the one hillock than on the other; yet if they were

not wholly exterminated on the one, the rapid power of increa:
common to these & almost all the fower animals, together with

their slow power of travelling, would allow the survivors of the
hillock which had suffered most to breed up their numbers before
they could be invaded by the inhabitats of the] otber hillock

though they would be to a certain extent by the inhabitants of
i bicite low s o i another sason the lowlands
might be invaded by highlanders. The result would be different

Wi slow breeding saitial having rapid powers of ravelling

far 1 can admit, the weight of /57 bis/slow diffusive progress, o
which Mr. Wollaston' attributes so much importance. The result
would, also, be very different if the land-shell inhabiting one
hillock was'a variety having the smallest advantage over the
individuals in the intermediate tract & on the other hill, for then
it would surely spread; but in the Madeira case we may suppose
h species or variety long inhabiting its own hill is a the very
east as well adapted to the conditions (1 do not mean mere climatal

conditions) there occurrent as to the conditions of the other il
Those cases in which a plant is absolutely confined to one

" Varaion ofSpeies p. 126,130, 153
m
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small area, & is there very abundant, without close representative
species in other adjoining districts, scems to offer more difficulty.
On 2 Jes sring sl the same difficulty is often encountered,
sty inplacis being very shundsst on e ot s o found
e Al A en Kingdom, without
any perceptible diffrence in !Ive mndmmu hcss, However, are
xcptionalthough no vry ar cascs, the omimon rle apparcly
being, 7y local planis or amimals are ot numerous i
indinduals, Bt  the act which has sruck me the mnst i that
given by Alph. Do Candolle, that some few "socia pli
o the sxterme limita of (helr range, of are not thinly

catcred 35 Tight be expecied, & when copseduently we must
Suppose tha the condinions have begun o be anfavoursble. It
social plants could help each other like some social animals, from
whih th erm social, has been borrowed, there would be no
difficulty, for then as far as they could range, they would range
in company. But there seems 1o be. o cmmm dll'[crencu, only
one in degree, between a social pla
one site. Al De Candolle has i N il decoiien
on this subject,” that most social plants are thus inhabiting peculir
or unfavourabl sites as saltmarshes, heaths, arctc regio
beneath water &c, & where consequently s only few plants .

grow thers peculary sdapt od plants prow together in peal
< Heace, als0, n islands, babiled S9by caly few Spesics,

my 3 < oryan o] socal wherever the conditions
whih has seemed to m (o show

T there i no mem.m e ha Very common plants &
social plants, i thil some nahraised Plans are social I heir
adopted cor s eminenily the case il the cardoons &
{hisles on the plans of La Plata, & not, s for 26 1 can make out
in thei aative home, Neveribloss 1 secrms 10 me that many
plants, both those commonly called social, & those abounding in

Turmbers i Some ome spot & ot clsewhere found i the netghbour
Hood ar cven n the Whelc wotid, may be stid, in & comewhat
d 0 help cach other, so that if they did not live in
Snabers hog eoutd Aot BeAT
T e
every plant s checked in its ncrese in £
ature state. For simplicity et us suj i blomt o he
main check fll o the seed, owing 1 i beng devoured by some
! a1 e Cantle Gz B p 470
Geopraph Dot . 403 M. De Condolc insances he Cisys & Lavnders &
el o Fsne e e s s acesin e
et e cograph. Bo.
)
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bind o fnst;the rgument wil be just the same if appied to
the seedling & welSOusuppose a great los by shugs or other
imals, We must bear in mind that in all probabiliy that s
Willnot be e sole cheek; & cetain percentage o seed, fo insancey
perishing by not getting buricd &c. Now from a thousand/60/
plants of the same kind growing together, there will be a far better
chance of many seeds being preserved than from a dozen plants,—
that is as long as the increase of the bird or insect which preys
on the seed is checked by some other agency & is not determined
by the seed of the plant in question: if with the increase in seed
e numbers of its devorers increased in the same ratio, then it
would make no difference in the proportion saved whether there
were a thousand or a dozen plants; but if the devouring birds or
insets could o thus incrase, ovving 0 the want of fod in ik,
ing 1o being reyed on by other nimals &, & tis
\'rry clml b the case,then thre would obviously be more < eed
Saved hom the thousind planis than from the dozen— We see
{his ofen p practcaly ilustrated; a famer noices s pecalir car
of wheat, & plans he seed i his garden, but t s notorious that
vithout el pooast s st wheat plirs b will By
ave s sesd oving 1o spsmwu ceu
year: 1 raised some hybrid Radishes & cwith all sorts of
protecion, ha the grentest dificultyl61/in saving a fow se¢d out
of thousands o pods from the atacks of snoter bir, the green-
h—Yet in a large plot Radishes or ina e o wheal
ety of st am e secel. Beyont - o, st WOt
greal difficulty in a small colony of radishes or wheat esmncmng
lisel in my garden, supposing that they could sow themselve:
I animals wé have seen the same thing ocour in small colonses
of foxes & antlopes naturlly etablishing themscives s desribed
by Sir John Richardson, in N. America, though these instances
oscured ner the Timit o thei range.

& quie distnt cause may come into pay in deer
mining that a social plant could ROt exist beyo Timit in
Whichthe ondilions were 80 hghly favourabe, iat mgc numbers
could grow together, in dioicous plants there must be at Ieast

B

two individuals et & VT the fertliation of the plant
o e whed, & a0t 10 hnec pescing n mind tht they
will be planted by chance, it seems almost

s at there
shouk o good tany togéther morder  be thoroughy feelised
& produce their full complement of sced. Now we have seen in

" e prvisaty shoen i gu i hatc st oy e s o &
5. & they are apt 1 be so

4
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the thid chapierthe he i good reaon o beleve iat many/
62/plants are what Sprengel called dichogamous; & the
fertlisation s nol 2 by the voluntary Bight o insecs, these
could sced well only when growing in masses: 1 believe many
Grasses are in this predicament, namely depending (o a great ex-
fent on other individual for thei ferlisation; & are not visted
by insects; & grasses are commonly

m these two consideations, more especially ihe frst one,
& it i likly thre ae other consderstions by me)

ik we can (0.3 certain extent se why 8 et vy or
Tather s, st socally in mambers 10geiher, even neay the
confines of its range, if it can exist at all: we can, also, see why
a plant or animal may exist in/62/large numbers in one spot & not
spread; for when once established in numbers it might cscape
destruction by its enemies, but when thinly scaftered in colonies,
(owing to the severe struggle going on) all might casily perish.
Hence tis uct which seems o frst pradosial, & i 30 if we
Took chiefly to climatal or soil conditions as of predominating
iafloence, ocases 1 bS pacsdorsca] whess we 150k st al orgtaie
beings s peridiclly struggling for exiince with theie umost
energy against their enemies. Authors have often spoken of th
CeCuoatiog of ho soi, aa n phweeTal62/clamsnt i Msiatution
inth e sense of the word, e remember ha plants undergo
4 natural rotation & that seeds are ultitude
of ways, I think it can have very little mﬂu:nc: in the
Sbove given, namely that plants o amimals when once cstablished
i nubers, by their very mumbers escape destruction,  have
o doubt this accupation is poten.

s seemed at one time to me opposed to
there being a severe struggle in nature; namely animals having
recovered in a state of nature from severe injuries, as evidenced
by the fossl Hyaena' which had part of ts upper jaw enirly

by the famous Mylodon described by Owen with
3 Fractared skul: M. Couch caughta eyes, yet
ol good sondition 63 WM, Bloth entices twa scay Sl
I crows:but these very sgularly were Fd by other members
of the flock ——Rengger describes rickety Jaguars with short legs

n in Paraguay./68/Lame birds have been
noticed for several years building in the same nest. Birds,
especially rooks, have not very rarely been observed with their
upper & lower mandibles crossing & distorted; & this has been
observed even in the case of a /64/Woodpecker (Picus erythro-

[Bucklund] Pl Transact. 1825.p. 55 © ToansaetLinn. Soc. Vol v, 72,
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cephau) which ane would bave though would have most severely
suffered from such a malconformation. All these cases show only
ihat the stragale for existnce is periodical & not moeseant, of
which fact we have plenty of other evidence: in the first very
severe winerth rooks wilh th croscd blls would no doubt be
cleared off—

cases the term struggle is not very appropriate; for
ingtance in the Misselioe (Viscum ); 8 it can hardly be said
1o sruggle wilh any othe beings, (hough evidenly depondent on

sctually exterminated I he Thrush genus whic i helps t fecd
it it fertilisation is

Gependent o conin aet prnbshly deteitms meams oF i
persal is a principal check in this

S5TFinaly T must allde 0 opinion, which [ have rpcatedly
seen advanced, but probably without deliberation; —namely
8 i of oy Species depend on the number of it =gg\ or

, & consequenily not on a siruggle for exisience at some p:

T s it o i parent Tives/65 v/ 3his bohel has probably arsen
fromhe larger animals, which an seldom be spporcd i very
great numbers in any country, producing few young; but most

ern can protect hei yousg nor s thos reation tayariable, as
we see in the Crocodile, & amongst Birds in the ostrich./65The
number of the eggs is 10 doubt one element in the result but by
0 means one of the most important. How many fare ish there
are existing in very scanty numbers,’ yet annually producing
housands of ova) Years ago.1 was siruck with this in finding

& larg sea-iug (Doris) at the Faldand I8l very rare & yet on
calculating the number of the eges of one mdwlduml, 1 found
hundred thousand. The Condor fays only (w0 cggs & yet it parts
it s quite as common, (for T bave seen mwm\ fwerly & tricty
take flight from one cliff) as the American Rhea, which lay.
Detwech twely & Toty eggé & even moe :but we need not s so
far, the Kity-wren, (Syivia toglody(es) leys
twice as many eges as the other British wrens o Sylviadac, Vet
we see no corresponding refation in numbers./65a/The Picked

" e Bkt Eesan i Zooey by ol sl s . 17561

o Voi 15, Pt
]

6, fol. 65, ending here Darwin wrote: Put

impartint in rapidly iacreaing bul 1ot i final
Tessis. Ths 5 crucl diffrnce. I the sAmUE number o doubl Ofer cléments
5o rom umempora.

05
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Dog-fh (Squalus scaioe) actually swarms on many coasts &
yet s said 10 ay only Six eges; wherensthe Cod-ish st
Tore Shove e oon &S pae | g Diptera increase
uch o rt, hat Linnacus s uatcd that theee fiesof Mo
vomitoria wotld devour  horse 5 quickly asa Lion: yet here
are othe nly a single cgg, or rather pupa,
ot i & probabyy i he whole M and et oeh B
e by to mennsrae,as ol who have had thei horses tomented
by the horse-fly, (Hippobosca) must well know. Amongst plants,
T have looked through lists, in which a few of the most abundant
s of  sounry are mitked, & have ohen noiced mOngSL
them the bearers of the fewest sceds. But the most conclusive
ridence of sl may be deived from fossl iy shels; we have
numerous cases of  shel formerly rae & now comimon in the
Tegion, o he revrse case; & | presume no one will imagine
i hese shelslid a diffrent number of ova at the two peiods.
There is an old Eastern fable that the locust lays ninety-nine
axgn nm it aid the hundreth it would overrun he world; this
ably as false as it is old.
Jpon et ome o the e, which e a fist o deny
that all organic beings have at some period or during some gen
tion o suugle forl67T are Of Mich welght: on the othe hand
the several temarks & ilustations given i the foregoing pages,
imperfect a they ar appear to me conclusively (0 show
e ha £y ek aains Souy ot Sk ke
lmmd s hat much relexion 1s ecessary fully 1o ealse this
.ggle & dependence of one being on another: our great ignorance
o ‘I\c ‘complet biogaphy ofsny one ingle plan or il makes
us s clive in the multfor & ofen extemcly obscurs
heskii i mcrsase; Took Siany plece ot Wi st B
hotcs fhat handeeds, ofen thousends ofsepds armally rodaced

t a
think of the number of eggs produced by each insect,
soail—esch animal scves o live,each plant will v i it can,—
Vet the average number cannot possiby long inerease: go o

5pot 1 spol, il you reach the confines of i, & the same sory s
| Varel i Fishs ol 2 p. 401 Flemings Pioophy of Zoo

(Derwin probaly s s o Lyl Prncple u/amﬁi) o
Copy aF e 9 8. (1883 X Iy marked o
sementls tibutd o Linacs (o e sttty Ky ndSpencee

Ve e e et by Ersmas i oo Lot

TA03), Addiionai Notes V.. 17 1 ot mrked 1 ac
{his Ssement i the 1215 sitin'of the Syatema Noturos (Siockhotm. 1167)
10 i eniry for s somiori (Sce Tom. . park .7 9901

w

e i e e e e




THE STRUGGLE FOR EXISTENCE

predetermined. Everywhere, the rate of increase,68/f unchecked,
il be geometrical; whist the means of subsisince ot he lon
average will be constant; & we know in our slow-breeding larger
dnm:mc “aninaals, how large & rapid the rosult of tip Ttio hes
an unstocked country. We must teget tha sntient beings
ehon . el s s s ok e
Tmind that the Survivorsare the mast yigorous & healthy, & can
‘most enjoy life: the struggle scldom recurs with full severity during
cach generaion: i many Gaes i the eggs, o vey young which
with the old there is no fear of the coming famine
annclmuon oF e, Prosophel wrtrs, soch s Lyeh Hookee,
it . have mos ably endeavoured to make others appreciate
{he struggle & equlirium of e, ascearly 2 they- do themselves:
& 1 should not \:mmma\ ject at length, had i
f grest importance for us, & had 1 ot
ceeasionally Tt il good obstrvees of nature, who by such
et e mimber of the sl of 1 species was
determined by the number of its
partly subsides into the/69/ocean, it will become (as if not already)
in-an extraordinary degree with living beings,—show as
it seems to me, an entire ignorance of the real state of nature.
Nature may be compared (o a surface covered with ten-thousand
s wedges e o i sme s &y of e pes
representin ccics, all packed Sl iy 51l
Griven in by incessan blows: the blows being fur Severer at one
e han af aneber: el 5 vedge of s o & omeiimes
naher being struck; the one drven decply in focing ou others
“ith the jar & shock ofien tansmited vey fr to ofher wedges
in many lines of diection: beneath the surface we may Suppose
hat there ics & hard leyer, Muctaating in s evel, & which
represent the minimum amount of food required by each living
being, & which layer will be impenetrable by the sharpest wedge.

70/Corollary on the relation in Structure of organic heings. Tt follows

o that of other organisms. For habit generally goes with siructure,

not withstanding that in most great families, a few species having

the same general structure can be picked out with habits in some

degree aberrant. It is very important in order, as | believe, to

" oker & Toon o
7S and 1. 1583

o the remarks i Inroduction p. 41 ¢f




THE STRUGGLE FOR EXISTENCE

understand many facts in gcugmp(’ncal distribution,
owards extinction, ciple of natural ~clem\mn mny o
ot nkimacly ile euure by serimi.
specics from specics & gemus fom enus, s et e

has s its constitution adapted to the climate of its home; but this
scems (0 produce scarcely any visible difference in structure ;170 v/
thus in every kingdom we have a few species keeping identically
the same structure under the most opposite climates—look at
Poa from Equator to T. del Fucgo, up to imit of snow in Cordillera.
70Thus secies of such topical geners s the Elephant & -
ceros nhabied duing the glacal cpoch very cold counrics, with
o Bt Bttt o eamsstons B s el revedng
ek bt ot be /71 Rooked - ae

plants send out one or two species, having

of course the structures of their family, into the coo tenperse

regions: on the other hand, such norther < &
ellow have each a species inhabiing the holwsl plains of India.

1 presume ihat many bighly succuléat & vascular planis are so

i velated o a hot climate tht they could ot exis where severe

frost would burst their textures; but it would scem that much

£s

et olagor 1 would sppen a afo ducion he heoto ks
leaves were related (0 a dry & moderiely ht climai yet our
heaths inhabit damp & cold mountains. We find animals & plants/
Toahabiing the mos sonemal Mahovs 4 o & Siphotomes
caverms info which  ay o ight never pencrates,
& yet ot dislaying any great diference in simctre from specics
of he same geners inhabiing ordmxr)
Wheiher an animal or plast 1vce breaihes ot moves on land,
air or water certainly influences the Structure in a most important

equally important relation to the coinhabitants of the same clement.
Whether an amimal feeds on vegetable or animal food, plaily
influcnces sircture, though here e rlation is between oganic
beings, either alive or dead, & a special nature. Morcover
e aver ot i he varios irmuaes of th commones
e im0 353
el Pansingcomaph.Doc.Plor L84 B. 2 26,

09
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THE STRUGGLE FOR EXISTENCE

animal, we shall e that the manner of obsining hei prey or
food & of escaping danger from aer lving beings is lmost
cqully infientsl o he
e elodon of plans n sincire o ofber organic belnga s
animals, T will rifly run through the lfe o
 plant in73the absiract, & which i
oot h chapin. Begiming wih he aver which s it
dangers from flower-fecding bectles &, I cannot doubt fr
facte given in our third chapler, hat the beauty of the corolla,
h skt I mghi-bloomers, the postions of the Hectar
stamens & pistis o cach oher stand in many cases n diret
reaion o ngects o specal geners & clases, When the 3
matured, ammm in-multitudes prey on-it; & it will ESCapE
destruct i, i, bt il e e
mere number, 1t dispersal in some cases depends parly on hooks
oran agreesbe pulp eventhe down ofa tiste i mmaps impor
in as much as the ground is thickly e lants
& hickly sown every year under his saune relation 10 other
glants, the pericd & aidty of germinaton will be all importan
in the amount of nourishment bwu
etk e i) obsrits gy
their carliest days they may succeed in slrugglmg wuh olhcr

plants. The seedling has its special enemies as has the mature
el S ot g Rl ol by orckles,
cal compositon, n gains the

duy over ofher plests by upid growh or mere Imghl at the
e time prtecing & shadowing other plans, & fcding them
wuh s decayed e
of plants will allow anothe set to live only on some
i Conlk ek, dameh not RSSOy P 5 e but the
relation of different plants to each other growing on the
plot of ground mustbe equaly mportan. Cuca piece of rf &
look t the inextricable mas o rots,cach growing rapidy n he
line where it can find food: it is \|k=xh-ul b SurRiie
animal devouring ‘he same prey. The of e an
entangled mass to get its food ﬂppaml\ﬂy il deper on mm
Giltrent periods of sctvity & on he depth & manner of grow
oF heir o, Eah plant requies caftin noegan
Certain amount of morsture, but this in many cases wil dep:nd
as much on other co-existing plants as on the nature of the
for even it regard o moishure ane sces in hot summer how
the grass though shaded i often dryed up under a tree. To give
ot Example—/75/he tunip can beat many Weeds «om over-
210
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THE STRUGGLE FOR EXISTENCE

shadowing them by its rapid growth, & so as farmers say cleans

during its carly st
‘Sid o contain b
ye farmers find it adviseable t0 give it phosphae of lime, owng
ot han (o whest which has linatey (o
simiea Firge percentage of phosphorus, but is

ng! plants suuzaling togethe it soil very poor n
pl\ospl\oms. it is qute possbl that one requiing much phosphorus

might bea anther requiring but ltle ofthis subs
o thiss seversl antidesations 1 ik wo ey saely coriids
that a plant or animal if waturahised In & new country, under
exactly the same conditions of climate & soil as in its native
try; but associated with a different set of organic beings,

new

forms might be as different a
more commonly those having e e i & mmmm
often systematically related would be the more important.

Ty put the Gase i another point of view; let us n magiation
wish o altrthe siucture or consttation of any being so that s
numbers might increase: on the confines of its range we should
Rave 1o change is climtal consitution & i doing 5 we should
ot have, Judging from analogy, much (o alter ts iructur: i cven
in the mids o il range, s we'se the proportional numbers of
the inhabitants of @ coulry ae changed according as the smon
is wet or dry &e, we might in some cases increase its nun|

2 similar change: always having (0 do this without deeriorating
in the lightest degic its ‘multiform relations to the other in-
Babitans of th sams lace. Bu these eltions ae so numerous,
50 complex & so xmy)nrlnm st we may believe tht it would 77/
Srohably N Susir o St Soss i et sy e

o increase. How totally ignorant we are how th
e shl il etoste, I w. s ouseoca what we shomd
alter. In the case of single specics of a Family or Order inhabiting
a couniry, or in such cases as the Misseltoe, we can perceive that

e e T e e b g



THE STRUGGLE FOR EXISTENCE

the alteed siructure would have to sand in eltion to einge
systematically fa removed; we may imagine o g
pencrating the bark of the appe, ot he berries e e
Tore airstive (o birds raight 0¢ to mcrease in
i i all the widest w..,mm ey tommmonty the
altered structure would have (o be in relation to nearly allied

magining a fvourble change of
‘ould mere increase in size & stren
DPOHGaE e Habk vat T, i i s Ty otEcs o tnd
Toldto 0 Nopnay ol s qute Souifl ool e yest
size of the occidental Blatta has not saved it fror uny
Ol cgngeisre, What changs could ve make o the Baree
swallow of the United States (0 allow it to-witstand the inroads
of the allied Hirundo fulva? And so we may continue to puzzle
ourselves in infinitely numerous cases.’

have discusie tis subjetat some length, for it seems o

me most important under many points of view, tht we should
kS RS o otancs . S Tt ol et e
i O o g e scsesy At ch ot o
couney,ye it uot iy Syt ok plon o pbebly
far the greater part of the structural differcnces between
& spacies sands in the most direct et generally unperceived
relation to the other organic beings of the same country.

b e i A e R



CHAPTER VI
ON NATURAL SELECTION

INTRODUCTION
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ON NATURAL SELECTION

ON NATURAL SELECTION

{complead March 31, 1857]
1/How willthe strugele for existence, which we have discussed in
th st chaper,act? Annually durin thoueands on thousands of
generaions, mulitudes have been borm more than can survive
& maturity, The least possible weight will tum the balance whi
hallTive s which e, Look st the young in the same ltker or
fst something must determine whic, hal live & e

Kind. If two beings were absolutely all respects, during
the whole coure of i lives i .m‘,m bo tuly sud 0 e Shamce.
i of o s Shondd S 1o aimity & procte st b

ut sch ub\(.mc identy can sy be predicaied of uny living
ings: & ceraoly, as has been seeh it th fourth chapier, here
is a considerable amount of variability in nature. A large proportion
of the variation, which does occur, may be quite unimportant for
the wlfare of ny par organism, & such variation would
not i the feast be afteted by the strugal for existnce, On the
uth:r hand, any variation, however infinitcly sligh
romole during any paryof ife even in the sl.gmm e, the
Welfare of the being, such variaion would tend 10 be preserved or
selected. 1 do not say that it would be invariably sclected, but
that an individual so characterised would have a better chance of
surviving
If we reflect on the infinitely numerous & odd vari
e ot ke i et el s s el
an may be said o have experimentied by domenicaton, & again
on the many, though slight ariations which have been noiced
in a state of nature, it W most strange course of
thousands of gcumunm 'not one variation added 10 the welfare
yaring oranic being n hinking SRR e ol he
i mind how muliarions, singulr, & complex the relaions for
cach living being are i habits & stustare 0 ofher orgaic beings
& to climate, both fnr scauring food & esaping many dangers
of life. Again we shouid bear in mind
e becn el brwing what masmerot;
what tifling, what strange peculiarit]ijes are inherited, or tend/3/
10 be inherited, that s appear in some of the offspring or reappear
in their descendents. An individual, therefore, which from having
some slight profitable variation, was preserved or naturally
sclccted, would in many cases, tend to transmit the new, though
slight modification t0 its offspring. Morcover the causes, which
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from their extremely complex nature we are forced generally (o
call mere chance, which produced the first variation in quest m
would under the same conditions often continue (o act; & ass
thesscaus would be cminenly ikl toat on individuals aving
Some iherted tendgacy however shghts i dis same dirccon
o hat o cause of tos vaiatons & ct &
react on each ofher, thus giving fresh & frsh opportunty for
natural selection (o seize on & preserve whatever modification of
Sructure habi,or consitution, was in ny degree useful.

3v/On the other hand, any modification iFinthe slightest degree
injurious wouldbe rigdly destroyed. In the situggle for existence,
daring the fong course of o o iy

ould hove 2 vy poor Shanee OF Rrviviag, Even I te Injurious

Tmodifcation ot the uatu of he conditos, o o a Siong
principle of inheritance, appeared again & again, it would be rigidly
rejected again & again

5 can parly Imagine sy change in sirutare habits &z g0
light tha it might nof be useful to an individual/4/of a specics,

ence be selected. It seems at first to be simple chance whict

edetiea et Sl B prey to a bird; yet birds are guided

or those living on bark, mottled-brown, we may believe that a
slight change in the shade of colour, might in the long run cause
such individuals better o escape destruction & leave offspring

e same inherited tint. Colour is thought an unimportant
charscer by panraligs; bt whon w s s it s bocn fancifully'
said that "the ptarmigan is lichen in summer & snow in winter,
hat the rodogtouse 1% heather & blackgrouse peaty carth’, &
when we rcmcmbcr\ ¢ main check to the increase of our game
birds, o bids & beasts of prey, 1 can see 10 rcason (o
doubt m\ in b.ma varying in colour as docs the red-grouse, that
f colour might be sclected owing to such individuals
Stcing e, 5150 elon oAl peAMDSSAe e oy e
effected with birds & insects when they invaded a new district, or
changed their habits, which cerinly oceurs, as we see
with insects atiacking our exofic plants. 1 observe in many German
& French pigeon-books, that people are cautioned not to keep

e, o, e pood e an g sl o o bt i e s e
chaee of scape fom bids of pry by Mr. C. i s Tour i Suerknd.
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white pigeons, as they suffer much the most from hawks. Nor
let it be said that the occasional destruction of individuals of a
paticular colour could bave no inflence on th colour of the
 bodys for 1t 15 well Known how effetive i th destuction
of any Jamb wih a tinge of black i Keeping the flock pure
o a be pressed for food owing (o the
destruction by a dearth of the animals on which it fecds; what
3 rifl il determing which shll survive; th leas
in power of scent, a shade of colour 50 as (0 be less cor
(1 have noticed that & provling white-picbald cat is fr casier
seen by birds than a tabby), the power of springing an inch further
may well determine its success, /6/when life depends on success: in
such cases one meal lost may be the turning point: here it may
be truly said that the last straw breaks the camel's back./6 v/And
success will depend not only on the vigour of the moment, but
often on the condition in which the animal has been able to keep
itself. during several previous months/6/0r again look at the
surprisingly large annual destruction of shrews by cats cither by
mistake or for sport, as shown by the number found killed but not
devoured on our gravel-walks: supposing for the moment that this
destruction is a main check (o the increase of shrews
beieve that an individual bom by chance wilh an iferiable
stronger odour, & 0 a e more repugnant 0 the prowling best
¥ prey would hve a beter Ehance of
md:wdual ot
was fon i odour ss nsuffersble o man & beast, as
it of some forcign allied
i or grea variation most rarly,some will Ty nover,
in nature; but if it did, & were profitable it of course would
be selected; but small modifications, let them appear ever so
wifling, if in the least influential on the welfare of the being, I can
se 00 reason after the most careful consideratio

b
inherted; & sight modifcation might thus be added to sight
modificatior given direction useful to the animal:—just as
1o our Gomestc aiast & plnis modifications Uschil 10 bave
bega aded togethe & rendered pormancat by arifcial clection
atural selection may act at any time of life; for variations
appearing at one period tend, as we have se, o appear afthe
corresponding period: thus poculaites in o r or
oceor of i meth ae isheid & any modificaton in a
Catepila or Goccoon uscful to 1, might be naturaly selcted &
e permatnent /7a viaed 50  ight be heoigh however many
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stages of exsience, o alemaion of generaions o use Sensirp's
expression, any animal may pass. Thus also, 7a/ the embryo might
bc madifind by aclsolion i reaton 1.t mother's womb:

e scconing to thatexcellent wrter Marshall” big- butocked
bdopicir ok und to destroy many cow
during calving, & his a deviiion o o 2 s
would be soon climinated: on the other hand if this deviation
were useful in any way to the embryo, or to the calf after birth,
10 doub in the course of time the parental structure m
modified by selcction o :l]lnw ofsuch btk for il i parturi
ton s undoubicdly be

e Tarsbie pigeans, the beak has been rendered so
shor by long-continued. seection, that M. Exon® says e
"convinced that better head & beak birds have perished in the
shell than ever were hatched, the reason is that this amazingly
shorttaced bird canot reah the shell with s beak, & perishes
in the shell if the Fancier does not extricate it." But by long-
continmed selectona shel s o the right end might bo
naturally obtained, for we know that the eggs [of the] common
Hen often vary in thickness.
/S0 again any modification in cither sex separately, whether
useful o tha sex alone, or in functionl elaion to the other
lock o ung, might be sclected & become
sched 1ot e siones o Faion 1 1 7 ae ki)
fereation of each living thing endowed with a small limit of
ariaily, or with the theory of a great amount o slow modi
Tication; & i wil b the objce of s work in the later ehapiers
o make this comparison. But o the preseat, n order 1o oxplain
my principles, I must assume that there is no limit or no close
limit to variation during the long course of ages.
om what we have seen in the first chapier the main cause of
variability seems to e in a change of the conditions of existence,
pethapg aided by abundunt food. That many counirics have
suffered grat hanges durin the same gelogical priod, that i
within the period of existence of the majority of the same Specics,
o gcologintwill dispate. Relec for a moment on the vas changes
of climate & of the level of the sca, during the glacial epoch,—
a mere sub-division of one geological period. Now let us/9/take
the case of a country subjected to some climatal or other change;

See the wonderfl fucs iven in Sicenstug's most inteesting work, trassated
 amd published by he Ray Socicy.

Rured Ecomomy of orkhire 1, 1431

* R Tresic an th Almond Tomble,p. 3.
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he proportional numbers of ts inhabitants will be altercd & organic
beings better adapted (o the new climate will flow in from the
surrounding countries, as they certainly did into Europe during
the glacial epoch. But if the country were cut off by some impassable
barer, from th adjoining warmer o colderor drye countis a5
the case might be, or if one supposed country was an island, then
new beings could not immgrate, & fower of he old inhabiants
would be exterminated for there would not be new beings to take
their lace the majority would sufer & then would ey
ers; but some few, which were previously just able to reach
50 far 5o (suppos the moment hat the change was rom
vamer o cnldcr) under the ew condiions would be favoured &
umbers. Bearing in mind haw inimacly cach
arganiam 5 relaed 1o ofhr organins, & oven 1 e propottioral
individual numbers of cach, for one organic being in large numbers
may well be far more influential for good or evil 1o another, than
i£ e amall e, ther o, think, be no doubt/10/that in
sclections of nmxy evesy it
Sl v ettty RAod Dot by e chege oF i
mon cxpeclly by 1 changed proposions ot e oihee nbbians
& by destruction of some few./10 v/Each being would be plac
under conditions, such as the world had never exactly seen before./
10/Moreover the changed conditions <of existencer would tend 0
ke some of the orgnic beings more variale han hcmmfor:
Under such circumstances, it seems (o me that it would be
extracrdinary, if i some few at Ieat of the slightly v'n'ymg
rganisms, 1o profitable variations better fitted for i
complex combination of conditions occurred./10 VIA very mgm
modification would often suffice to give some advantage between
the struggling inhabitants; for we have before secn, that the
severest struggle, leading even (0 the extermination of one, offen lies
between closely allied & thercfore very similar species of the same
genus—If any such profitable modification did/10/oceur, T cannot
doubt but that it would be siowly though steadily sclected; & the
variety thus selected would gain strength & increase in numbers
Under the above circumstances, which though imaginary must
repeatedly have ocsurred in (he worldshisiory, the condiions
would pr wourable for some rapid selection &
ot moification of forfus; neverthless T thitk we may
conclude th there docs not exsta land in which the proccss
may not be going on slowly. Everywhers orgn
individual diffe 11/
o e e A o s e pertectly
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adapted to its conditions of existence: this may seem a rash
assertion, but I think it can be fully justified. Each being in its
native country no doubt is adapted (6 its conditions of existence

sti
many preanic beings natualsed thoroughly wel as fr 3 we can
J\ldg e.'/11 v/M. Alph. De Candolle has msl\wd qmngy on this

uck of the universality of najuralised plants & has drown the
[orcgmng inference from it. The number of naturalised plants in

Europe & N. America is probabl

cnmcu by agrculurs but 1 think S

action of man on othe or

ot differ Iy fom hatof any other amal when inroduced

naturally into a new country.’ In the casc of many plants naturalised

by other beings more perfect, not by any ideal standard, but by
tual proof it relton to the revious nbabitante & ot limat
conditions of that lant that individual differences
e St it o it o e S ks bl
change by addingthem up duing a long couse of ages; for man,
even during m rtainly thus acted or
Tt e SR8 1o Ve Ml i oy e
long cducaed: Therelore [ conclude that thero s o land, o well
rgani beings,or i condions o unvaring, bul
of time, natural selection might modify some
few of the m)mbn.mls & adapt hem belcr to (her place in the
reat scheme of naure, [ may here 1dd that hereafir we shall
ow ool reason for belleviag that the oppressed &
it o i A bl e i
which are «increasing in numbers, extending their range, & coming
into new relaions, already very numcrous in ndiviauals, widely
diffused in their own country & inhabiting many countrics, which
are most variable & 50 will be most apt to be modified & so become
under new forms still more triumphant
" (Pencilled addiion:] s has Bunbary in Lin. Transact, (21 (1854) 188.9
* Principte, 9 (1553) p. 663
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12 Alfilustrations of the Action of Natural Selection. Tn order to
make it clear how 1 believe natural selection acts, 1 m
permission to give one or two imaginary illusirations./12/Let us
take the casc of a wolf, which preys on varous anmals, secuing
me by craft, some by strength & some by flectness; & let us
mmw bt the fectet prey, a deer for inaanee, had from ony
change whatever increascd i s o ot pry ad deeased
in numbers during that season of the year, when the wolf is
Tt prcsed Tt foad: 1 can undes et Creammances sce
no/c12)13/reason to doubt that the swiftest & slimmest wolve:
would in the long run be preserved & selected; always provided
that they retained strngth to mastr their prcy at his period
or some other period of the year when compelled to prey
mimal 13 v/ cun see o more reason (o doub this. than that
the Breeder can reatly improve the flectness of his greyhounds
by long-continued & careful selection. /13/The same process would
tend o modify the deer in order (0 escape the wolf slowly rendered
fleeter; though it might happen that some other & incompatable
modification might be more important o this animal, as getting
food during some other season. Even without any change in the
proportional numbers of the animals on which the wolf preyed,
a single cub might be bom with an innate tendency either of
instine or strucure Teading It o parsue certain prey; nor can
i be thought very mprobable sceing (hat of our ats, one
naturally takes (o caich rats & another mice, & according fo the
excellent observer Mr. St. Joha' one to bring home winged game,
another hares & rabbits, & another to hunt on marsh
& almost nightly 1o catch woodcocks & snipes, how if any innate
slght change of habit o srueture benstited our wolf, i would

be mor ikly to surive & procrete many young, ha the other
Yons wonkl 13 P pRobably ek
same tendency, & thus a new variety might be formed, which

would cither supplam or coexist with the parent form.
with our wolves, those inhabiting a mountainous district might
veadily be Jod chicfly to hunt diferent prey from those on the
lowlands; & from the continued selcton of the best fted ind:
Viduals in the two sites o be forr
Which wonld, cross & blend Where hey met, but 1o his subject of
intercrossing we shall soon have to return; I may add that
according to-Mr. Fieree theee are o varjeies of the wolf in (he
Catskill Mountains in the United States»,” one with a light grey-
1 S e o sy e Highlnds 18407
A Mot ot Cal Mosmain et 551 (18335, 931




ON NATURAL SELECTION

Hound ik form which pursues dec, & the othermore bulky with
rer legs & which more frequently attacks the shepherd's flocks.
T ne dividusl mumctsof 5 piat depended chiefly on the
wide dispersion of its seed. so that some might fall on a proper
it anyplant which had is seed furmished wih pappus 3 Iile
better adapted to be wafted; or with pulp morc agrecable to
Birds, would have a better chance of being dropped where it
could germinate & reproduce it kind; & I can see no reason why
naure should ot hus sclct the ot dispesable secd han tat
should be able to o on sclecting varieiss aving mote
& more differ d, or fruit/
T5/Letus now take  more complex case some plants excrete
a sweet juice apparently for the elimination alone of something
urious from their sap, as in the case of the glands at the base
of the stipuis of ome Leguminosac & i juce i gredily sn
y insects. Let u € juice (0 be excreted at the inner
bases of the peals, k rl\sccts I Secking the juie would be apt 0
get dusted with p carry it on to the stigmas of other
Bowersof the s king, & 50 coss hem: hs,as we have very
reason to belicve, would make more vigorous scedlings which
Would v the best chance of sarviving, & some of these secdlings
Would. probably. iherit fho nevtar-chcreting power; & those
individual flowers which excreted most nectar would be most
visited by insects, & oftener crossed, & so in the long run would

gt
Well s the posiion of stamens & pstls in elaion {0 the patielar
inseet which visted the flower; some insecs ke anis bein of
st service to the plant; others as Bees being ve
useful in foscillling itereroses. We might Have taken for Ouy
example, insects devouring pollen instead of nectar, & as pollen
is formed for a definite objec its Gestruction appears at firs
a simple los to the plant; et i a itle was occasionaly or
habitally carrcd 10 another plant, owing 10 the IS of the
polln-devouring 16hmsecs, & o cross thaseffced, ltough nine-
tenthsof the pollen were it might st be o great gain
e o & those mdividuals which bduced o & roore
e & o Jrges e s anters wonte, b scleed. Indeed
this process of sclection of larger & larger anthers might be carried
on, merely that some of the pollen might escape destruction,
without any indircet advantage being gained by the pollen being
robbed, in the same manner as many plants probably produce
thousands of sceds, in order that a few may escape destruction.




ON NATURAL SELECTION

When our plant hid by natural selecion been rendered 0
aactive (o, insects, (. uninentionally an their part they
regularly cnmcd pollen from flower to flower; & how effectually
o s, bt reslt Of KOrentofs aritoal ferulsaton of
. the same n\lmbcr being left to insect shows)
1 could casly show striking facts; then another process
might commence. Na natualist deabts e Mdvaniage of what
has been called the “physiological division of la
may believe that t would bo an advantage (0 a pant o produce
only male organs in one flower o one whole plant, & only femalc
argans in another. If then an individual plant tended to foil, in

improbable,/17 v/as it can
same flower are sometimes renderd sl in i

P e e b e e
Soe /1 Tature how many gradiions hereare between d
monoicous & polygamous plants; then if this incipient division
of labour profited the plant in the least degree, it might be increased
by natural selection, until one plant had separated sexes,

Lasly et s turh to nectar.eeding insects in our imaginary
case It us suppose that the plants of which we have been Slowly
m:rea:mg the nectar by continued selection was a common plant,
& that certain insects depended in main part on its nectar for
Tood. Now/17 vl could give many fucts, showing how cager Becs
are (o save time, & 1o visit flowers as rapidly as possible—|
instance their habit of cutting holes at the bases of flowers, which
they can enter with a ltle trouble—bearing this in mind./17/1 can
see no reason to doub that an accidental deviation in the size or
form of the body, far too slght to be appreciatcd, or in the curvature

or length of the proboscis &e might profit a moth, fly or Bee, so
that an individual so characterised would more rapidly obtain
food & so/18/have a beter chance of living & lcaving descendents
with a tendency (0 a similar slight deviation of structure /18 v/For
insanceth tube o (he corola o the common red & ll ncamate
clovers do not on a hasy glance sppea ifferent in length;
{h Hive-bees can easily sick the hctar outof the fatir, but ot

out of the common red clover, 5o that whole feids of he plan
offe precious nectar on which the welfue of the community
other hand I have
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1 can undersiand how a flower & Bee might slowly become cither
contemporancously or one after the other modificd & adapted in
the most perfect manner to each other.

Tam well aware that the doctrine of natural selection exemplified
in the above imaginary examples, is open (0 the same objections,
which were at first Jaanched out against Sir Charles Lycll's noble
views on ‘the modern changes of the Earth, as illustrations of
geology”, but we now very seldom hear the action of the coast-
waves, for insince, called  ifling & inignificant cause, a3
applicd to cav gigantic valleys or to the formation
ST gt T of ot Sl T Dagiany ALl
may be observed that natural selection can act only by the
preservation & addition of infinitesimally small inherited modifi-
cations cach proftable o the preserved being; but as modemn

logy has almost banished suc} € excavation of a
Srca vally by o inge diluvisl wave, o Caaclysns dcpcating the

jorld, so will Natural Sclection, if it be a true principle, banish
the belies o719t continued cieation of new organic forms, &

‘any subsequent. great & sudden modifications in their sructures.

74 st sl 0 o Tt ofmatual sleton,the dinctacion,
probably very small & alimost certainly slow, of climatal conditions;
v st orget, & T boieve i o be ofvery wide appiction
that in the modification of one part, either during
during sn ealierperiod of it other pats will b allred according
o the complex & unknown laws of the correlation of structures, for
instance a selected modification of the larva would almost certainly
influence mature forms;—we must allow something in the
animal forthe cffect of hait & disus, of which agan the acion

must be always slow;—but over all their causes of change, T cfuly
believer am convinced that Natural Selection is paramount.

Comparison of nature's selection with man's selection. From th
facts given in the two first chapters, it cannot be doubted that
man can do, & has done, much in the modification of animals &
plants by the artificial selcction of variations. But he labours
under great disadvantages: he selects only by the cye & acts
thersfore on exemnal characters alon: he cunaot peeive sight
consiitutional 5; nor the course of every/20/nerve &

o0 mean (ll whether sl parts & organs ire
correlated perfectly, but only so far that life & tolerable health
are preserved. Far fom allowin, cah being to struge for it

2

e protects cach o the utmost of his powes. both ding youtl
& s of dearth & from al semnics. Lnstead o slecing sondily
m
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from generation to generation, he only occasionally selects; & his
judgement is ofien bad or capricious: he & his successors never
0 on selecting for the same precise objeet for thousands of
generons. Even when most curcfully selecting he somtimes
srudges o destroy an animal, imperfet in some respect, s it
comes up to his other respect Each bing s not
Shevred e e 1 n:rm it reate it kind, according
to it own capacty to exis, Ho docs not always allow the most
torous Al 1o bt Jathes of thelt s He ofon begos
b selesion with some sking sbnormal form, difering widely
from mylhing observed in sature, & of 00 b (o he belng
d_ From migrations, changes of agricultue

uummhmmlly changes the conditions to which his products are/
ilnaly crosses them with inividalsbrought

from anather disictor couniy, a3 was done in he darkest s,
He scicts any peculiaiy or Suaity which pleases or s usetul
o him, regardless whether it profits the being & whether it is the

best possible adaptation to_the conditions to which the being is
exposed: nor does he regularly exercise the sclected peculiarity:
he selects a long-backed dog, or long-beaked birds & teains it to
o paticularcourse o fe—e selects s smal dog o bird & eeds
highly: g limbed a exercises its flectness only
ocmmmuy or ot at all like th lalian greyhound. And lnsty
. he can judge by external characers alone, &
ihe perieet acion & Sorrelaion of the whole organsation during
the whole course of ife.

Sce how differently Nature acts! By pature, 1 mean the laws
ordained by God to govern the Universe.' She cares not for mere
external appearance; she may be said o scrutinise with a severe

c, every nerve, vessel & muscle; every habit, instinct, shade of
consiitution,—the whole machinery of the organisation. There will
be here no/22/caprice, no favouring: the good will be pr:scrvcd
& e bad gl detoyd, for good & bud st all xpocd dig
some period of growth o during some gencration: 0 4 scvere
Srugele for Tt Fach being wil e 1 fal torm &

ind, according to its capacity to
Natws wil v slet sy emodifcalon it : gives s
advantage to the selected being over its progenitors under the
condions o which it s cxposel. Every selooted change wil be

lly & regularly exercised. Nature will not commence with so
cless. form; but she will act by adding up
deviations 5o slght as (o be hardly or not at al apprceiabie by

? [This setance ws addd ahove the rginl

frew)
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the human cye. Natural conditions remain constant for enormous
criods, or genenlly change very slowly, s il the conscquent
variability be slight, & th sletion very low, Natue s prodiga
et F W generations: she is
e atianl o e Eomgs of UEoJ VA Bemght vasion et
occur under changing wndmm\s 505 10 be selected &
one being, that form will be utterly exterminated as o v
No complications are 106 great for naure: 4 contingency
Bappeing auce 0.1 houctod gencatios Icad to the exter-
‘mination of a varicty: she can gradually select, either simultancously
o Suceestively, SLght changes adapiing he selecied variety 15
a score of other beings, most widely apart in the great scale of

we wonder then, that nature's productions bear the stamp
of a far higher perfection than man's product by artificial selcction
With nature the most gradual, steady, unerring, deep-sighted
sclection,—perfect adaption to the conditions of existence,—the
direet action of such conditions—the long-continued cffects of
ubit & perect tinin, al concur during (housands of generations.
ve mect with no hercditary uscless monsters. All who
e 5 plats e ok s depceoton ong:
continued & carcful sclection, & on exposure to the same
Seitoie. i fizomparshly e My et st vaiies
alled by us species/24/when strongly marked, be, when compared
e varicties reared by man. Now trueness or the absence of
variability, is the most important characteristic mark of a specics
in contrast with a variety, second only to the sterility of hybrids,
second to this in the eyes of some, as Gaertner & Herbert
whose studies would naturally have led them to attribute the
greatest importance (o the laws of breeding. If we admit, as we
must admil hat some fe organi beings were orginally rcaed,
‘which were endowed with a high power of generation, & wit
capaciy for some sight inhertabje variabilny, then | can sce no
Bt to the wondrous & harmonious resuls which i the course
of time can be perfected through natural sclection
s, peehope b here ot aotce that amongt basbarons
sations,there wilhe ltle intentional/25 selcction, & the animals
cat degres wil be ef (o simggle for e wiliout aid under
conditons aearly constant; & it that in such
s approsch much muu oy i choris 1 s
specics, than amonst civilised n
Sceing what man has done In a few thousand years,
sometimes wondered that nature considering the perfection of her
a 25 -
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‘means has not worked quicker, than geology teaches us to believe:
she has in the modification of organic beings. But from what has
gone before, & fom what will pesny follow, we may s tat

ere are most powerful rt; always a

The form produced by nauts slecion, 1 o modifed,will
be called specics, if only slightly di i
if o further variation occurs in the right dircction by which U
varicty may be futhe profie, | can s no reason why a varely
imay ot remain in thal tte dring an cnormous apse of yeary

urth chap e varicties
N oo sapere bty o S
certainly are of high antiquity.

But that a variety should remain constant during whole geological
periods is excessively improbable; for we have scen in our Sth
Chapter in how imporiant o manner the ssuetural diferences of
anism s most intimalcly rc se of the other
b anty of i o A B 5 a1 thst . seugging for
supremacy. & will hence constantly tend o be i

i ong varcy b 80 fxcl s not (0 vary at al e g
dhvection, & 5o become thiough nanural wlcumn adapted to those
sing organic forms (o which it is related in the polity of
natur, i wil be exteminared.

26%Extinciion—The general subject of extinction will be discussed

Sclection. As man in any couniry improves his breeds, he negects
the less improved & these gradually disappear. Hear Youatt® on
the catlle of northern Yorkshire: at the commencement of the
180 cenury o ancient lack e were the oy red. Tothem
wcczeded he long-homs, which by degrees spread over the whole
Horthern & midind countes; but much valued as they wer, they
were afier a time " ay, as if some by some strana
convalsion o matur y had to give way o the short-
these for the fast century have maintained their ground;
& 0" doubt will do 50, untl some beter breed be formed, it

cultivated plants; "old sorts being fairly beaten out by new &
hcucr ones.” Thus it has been, & thus it will be, with man's

" [5ec appendis for o cncelledpasge.Fol. 27 gons,replaced by ol 26
i y2em]

+ Cate Library of Usefu Knowledge, 1634, . 245, 199,
{Anon | Gandenets Chroise 1857, 235
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productions. In nature, the same species existing in two now
separated aras, might become moxiid iy one or bt & the
resultant forms might continue, whilst26 a/scparated, to

i O S Sodhs Fils e, i Bl by pamealas
representative or geographical species, races or varieties
maiden knights who have not foughi with ach ofher the grest
batile for life or death. But, whenever from
ares, they et & come inlo competon, fone as the ighien

tage over the other, hat oher wil dectease in mumbers or

e quils swept away. But as we see in a vast S mumber, pr
a large ma)umy of cases, that the varicties of the same ;pnclc&
& the specics of the sume genus, inhabi the same country, o
divisions of i not separated by mpenetrable bariers, senerlly
the varicties as well as the species will have come into competitio
ithcach ofher & with thoy parets from an cary period or cven
fom the very commencement of their formation; and as a form
can be selcied by nature solely from having some advantage, at
Ieast in the spot where the selection is going on, over its parent
form; the parent will be almost infallibly there exterminated by
its v oftpring.

fely conclude, that26 hmmm
hooion (e m arily cntails a nearl
proporional amount il e species whist forming
beating out another, & one even the finest variety, if having any
kind of advantage over another, taking the place of & exterminating
the less favoured & less modified variety. It is in cach country,
a race for life & death; & to win implies that others lose.

Principle of Divergence—This principle, which for want of a better
name, I have called hat of Divergence, has, I believe played a
most important part in Natural Selection. To seek light, s in all
other cases, by looking to our domestic pruduuwns, we may see
in those which have varied most from long domestication or
cultivation, something closcly analogous m ourprincipl. Each
new peculariy cther stikes man's eye
useful (o him; & he goes on slowly & ofien uncmmmy selccting
thocogtexioms forms i has made the racerhorse 49 flset &
ovsible & goes on trying (o make it lecer, th cart-horse
he mak:s s powertl a he can he slectshis Dorking:fowls for/
2ciw gards plumage; the Bantam he iries fo gt as
ol 1 ossible i clogant puiage & erec carrage:  igeon
has been bon with slightly smaller beak, another with slightly
longer beak & wattle, another with a crop a little more inflat
m 0
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than usual, another with a somewhat larger & expanded tail &c;
i cyo is strck & h gocs on elcting cach ofthese peculaies,
& he makes his several breeds of improved tumblers
poutcr, s &, ol s fTrent o divergen a5 posthls rom
ther ofiginal paen-tock the rock-pigcon; the inermedine, &
his eyes inferior birds, having been neglected in each generation
& now become extinct, It i the same with his dress, cach new
fashion ever fluctuating is carried to an extreme & displaces the
latsbut living productons will not 5o eadily bend to his in-
ardinals cpric./26c /Morsover, far more fany pigeons il be
ept, 1 o ot means those kept 5 food) afe they Fave bocorme
Eemken i ey dint b When fower & e siae
I birds xisid;for cach fane ks o ke severa dnds,oron
fancic

o ey P analogous principle,
ol lsbe tocopric, s scadlyat work through o idely diferent

y; & that varicties of the same species, & species of the same
SEnus,fumily o onder o al, o o s, ubjotcd o s iflence
For in any country, a far greater number of idividuals descended
from the same parents can be supported, iy modified/
26 d/in different ways, in habits constitution & structure, so a5 to
Till as many places, as possible, in the polity of nature, than when
not at all or only slightly modificd.

Ve may go further than this, &, independeatly of the case of
forms supposed to have descended from common parents, assert
that @ greater absolut amount of i can be supported n any

counteyor an th globe; when Iieis developed under many &
Widely different fomms, han When under e & allied former—
the fairest measure of the amount of life, being probably the
amount of chemical composition & decomposition within a given
period. Imagine the case of an island. peopled with only three or
four plants of the same order all well adapted to their conditions
of life, & by three or four insects of the same order; the surface
of the island would no doubt be pretty well clothed with plants
& there would be many individuals of these species & of the few
adapled inscets; but assuredly there would be seasons of the
uliar & intermediate stations & depths of the soil, decaying

argnic mater &, which would ot be el scarched (o food &
the amount o e would be consequenl lss, than if o

d been stocked with hundreds of foms, Belonging o the
ot dmml'u:] order:

e sane reul; furmers al over the world G
hat Ly can raise withi th period o hee Ieass most vegelable
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‘matter by a rotation of erops; & they choose the most different
plant for ther ofation: the usecyman oten practcesa st of
simliancousroation in his aicns rows o diffrent vegcables
1 presume that it will not be disputed that on a arge farm, &
rcater weight of flesh, bones, and blood could be raised within
a given time by keeping cattl, sheep, goats, horses, asses, pigs,
Tabblis & poully, than Jf only cali had,beén kept, n regard 16
plants this has becn experimentally proved by Sinclair’ who found
at land sown with only two specics of grass, or one kind of grass
with clover, bore on an average 470 plants 1o the square foof; but
tha when sow, withfom 8 o 20 difernt i bore at the
rate of about 1000 plants, "& th roduce in herbage
& in hay was increased i proportion” It is lsportant (o observe
dhatthe same rul holds for diffrent & not vy dxslu;(cl vari

d\mn&uhhml tical farmer, on sowing icics of wheat
26 Ducparatcly T s b wgc!hcr found on actual
asurement that the latter "yielded a much heavier crop than
ihat obiained on far bettr land on which the unmjxed wheats
et grown orthe purpose of the comparaive i
o e on a great sl th same general law i the natura
disiibution ofergan beings: i we look 0 an extremely small
area ng thc conditons 10 be absolutely anifor & not very

even in these cases, though the individuals appear to be very
umerous compared with the species, yet even in these cases, the
coinhabitants belong to very different types; for instance Dr.
Hooker has marked for us all the plants in Britain, which h
thinks may be called truly aquatic: they are, [ ] in number,
& they belong to [ ] genera and to [ | orders.— With
respect o tae mumber of individuals [0 the species, we sral I
ur chaperon geographical dsibuion,
& T will here only say that I belicve it mainly, but not wholly,
depends, on the manufacturing, i may 50 exprces myset, being
e
: gt . a1,
173 Samacl Tagtor The Thick snd i Sowing Diciseos pp. 1745 |

sahor of Hortus ramincas Wobsrnenss, in Lodon's Gardener's Mg, Vol
265,113
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sl inize (& someims in duaion; that i htthe mumber of
individuals s smal in comparson with {he numbers of individuals
of the commoner specics which inhabit ordinary stations: for we
Bave i in ghr 4 Ch that i 18 spocies Which o abound in
individuals which oftencst present varictics, or incipient specics./
26 fiSupposing the conditions o be absolutely uniform & not very
peculiar or unfavourable for life, we seldom find it occupied by
or three closely allied & best adapted forms, but by a
consdeable number of extremely diversiicd forms To give an
mple, T allowed the plants on  plot of my lawn three fect b
Tour square which was quitc uniform d had been trescd for years
uniformly, to run up to flower; I found the species 20 in number,
& a5 lhess belonged [1] 18 enera & hese 10 8 orders & they
were clearly much diversified./26f v b/The most remarkable ex-
ception to this rule, under conditions not apparently very peculiar,
is one given by My, C. A, Johns' who says that he covered with
at, (1 presume broad-brimmed) ncar to Lands End six species.
T3 ot & Anthylis, & had the brim been a itle
wider it would have covered another Lotus & Genista; which
Would have made en cpeces of Leguminos, blonging. 0 ony
four genea! The wretched ol of Heath, hodgh covered thickly
with one or two spe e, suppori very il it judged
T b cxvmcly o gt B uing th ot
Shots, T Have very rarely besn'able o fnd a space o yards
sauar,without one o two ofer plans, belongin (0 quie iferent
orders, not to mention a good crop of Cryplogams
"o show he degree of dversty in ur Brich plants on a smal
ot Tnzy mention, hat  sclcted a ild in Kent, of 13_seres,
which had been throtwn out of cultivation for 15 yes
iy e wih il e mos o which i Fad: i (el
all consisted of heavy very bad clay, but one side sloped & was,
there was no water or marsh: 142 phancrogamic plants were
here collected by a friend during the course of a year: these
belonged to 108 genera, & to 32 orders out of the 86 orders into
which the plants of Biiain have been classed. Anoiher fread
collected for me all the plants on about 40 uncultivated, very
poor, acres of Ashdown Common in Sussex; these were 106 in
number, & belonged to 82 genera & 34 orders; the greater pro-
portional number of orders in this case being chicfly owing to
the presence of water & marsh plants on the Common: the vegetation
was, however, considerably different in other respects, o less
than nine of the 34 orders, not being found on the field of thirtcen
" Pryoogi, Vol 2,908
20

e R
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seres in Kent—/267To give another example of a smal area
having singularly un af life; namely one of the
low & quite fla, coraligless baving & wreahed sol, eomposed
extuivaly of o al-debris, but with a fine climate; for instance
Kecling Atol, on which T colleed nearly every phancrogamic
plant, & those consiied of 20 speces’ belonging o 19 geners &
0 00 less than 16 different orders!/

f the floras of all such islets may be
partly duc to their isolation & the sceds arriving from lands having
different Flora: iefly 1o the poverty & peculiarity of the
soil for coral-lets, whn lying close to large volcaic groups,
have an almost cqually poor & closely similar flora
Ay oF e pans, e wenty i e case of Kecling ands
belonging to sixteen orders, can, I think, only be accounted for
by th fuctthat of all the phnls of which b secds have been
o scros the scin e e periods of the natural colorisation
of th island, those alone, which difered greadly from the carier
accupants, vere able (0 come into compeiion Wit them &
lay hold of the ground & survive,

s withplants so withinsects. | may prmise that cnlomologiss
divide the Coleaptera ino 13 gmml sections, & then into familics,
sub-families &e. Mr. Wollaston carefully coflected dunng several
visits all the Beetles on the Dezerta Grande, a desert volcanic
il about four mile long, & i widest pat only throc-quarers

broad, lying close o Madeira; & he found 57 species, belonging
1047 genery; &mm o all 13 grand sections, except two, which
being ould ot exist on this werles e, Again

& he Canaien, o hectes were colltied & thews o6 oclongel
£ A1 e, 0 P o, & 1 (e ot e SoUnal
Asa general ule, T hink we may conclud, hat the smalle the
tions be uniform, the more

eidaty dversied wil 5 inhabitasts be Tt 10 s veey divesty,
the power of supporting the greatest possible number of living
beings, all of which are struggling to live, will be duc.

There is another way of looking at this subject; namely to
! Dby vy i Rev. P, Hesslow in Avsals o Nok i 2. Ser, Vol 1,

it Maderenia 1854

* T the voleanic Oalapagos slands in the Pacfc,  carcfuly collcted all the

by Nir Watehouse n A

i et S ere s e s he o e
s s h . Lo ol aded s ponelL
m
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consider the productions naturalised through ney in
several countries & sce what relation they bear to cach ogher
the aboriginal productions of the country, i.c. Are the;
Closely alled t6, that s do they gencraly belong 10 the same
‘genera with, the aboriginal inbabitants of the country? Do many
pecics of the same genus become naturalised? If we looked only
to the inorganic conditions of a country, we might have expected
tiat sposics. belonging o gners aleady inhabing i & supposed

n the common view (o have [been] adapted by creation for such
county, wo\lld have formed the main body of the colonists: or/
26 ifthe many species of certain favoured genera would have been

e sugecssfl ntraders. On e, otber Land, the principle of
diversity being favourabie to the support of the greatest number
1 to the expecaton,that and already
wllstocked by the hand of natre woxld suppor such new form
alone, as differed much from cach ather & from the aborigincs.
‘Alph e Candolle has ully discused th subjetof nauralsaion
He shows that 64 plaats have become maturaised in Burope (ex-
cluding specics from nclghbnurmg regions) during the last threc

centuries and a half; 64 species belong (0 4 genera &
24 orders; of the ok 21148 s s Ao ieoped Agam i
America, 184 species have become naturalised & these belong

{0120 generp & o 38 orders; of he genera, 36/120 are new lo

rica. A list of the naturalised plants in Australia & on
many islands would give similar, but much more stiking results
‘The number of new genera naturalised in Europe & N. America,
reciprocally from each other, is the more remarkable when we
consider how much allied the two floras are; & that a very large
roportion of the/26 K/naturalised plants inhabit land, cultivated
nearly in the same manner, which would favour the introduction
of allicd forms & many forms of the same groups. Hence, I think

conclude that naturalised productions are generally of a
diversified nature; & as Alph. De Candolle has remarked native

745 750,05
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ras gain by nanrlisaio, pmpomomlly 0 their own numbers,
fur aorain caera i
e tam o animals, we o fud, hough onr gata st very scanty,
the same generl fat: g whers i the world v mals
become well naturalised than in §. Ameriea (catle, horses, Pigs,
dogs, cat, rats & mice; & yet how exremely unlike 1 the NG
mAmmahm i o scAfices o ot ofthe Ol Werlil
subjeet of maturalisation scems (o me extremely
inersting undcr his point af view, & would deserve o b iraied
r length. It confirms the view that in natural
colanlsaten, for nstance in fat of s corabaie, diverse forms
very different from the few previous occupans, would have the
best chance of succeeding. It shows us, & by no other means can
we form a conjecture on this head, /261 /what are the gaps or still
open places in the polity of nature in any country: we see that
these gaps arc wide apart, & that they can be best filled up by
organic beings, of which a large proportion are very unlike the
aboriginal inhabitants of the country. Consequently we might
rhaps from this alone nfe, tha natualsclcton by the pre-
servation of the mast yusites & species, would n the
Jong run toad, if Smumigraton Were prevenie e the in-
abjais, mors & more divrsied: Govgh such o
would for immense periods plainly retain from heritage the stamp
ofthei common parrtage
1w that the greatest number of organic beings (or more

that of "the division of labour", so admirably propounded by
Edwards," who argues that a stomach will digest better, it
not, as in many of the lowest animals, serve at the same
time as a respiratory organ; that a stomach will get more nutriment
out of vegetable or animal matter, if adapted to digest cither
separately instead of both. It is obvious that more descendants
from a carnivorous animal could y
if some wer adapicd, by long contined modifcation though
natra slecion to hunt small prey, & others lage prey iving
cither on plains or in forcsts, in b or on frees or in the
Water 80 with the descendanis o4 vegetabl (eeder more could
be supported, if some were adapted to feed on tender grass &
" (Milne Edwards, Introducton i  Zoologie géniral. Pars 55,
. 557 Gt Bt coss. . . vl [T
il
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others on Jeavesof tress o on aqtic plants & oters on bark,
roots, hard se

Perhaps | have already argued this point superfluously; but

1 consider it as of the utmost mportance fully 1o recognise that

the amount of life in any country, & still more that the number

of modified descendants from a comman parent, will in chief part

depend on the amount of diversifcaton whih thy haveundergone

10 il 5 many & a widely diffrent placs s possile

by gn..\l scheme of nature. Now let it be borne in mind that

ividuals of the same variety, and all the individuals

all the species of the same gonus, fumily &, are perpetually

Sruggling {p become fows ahcrons by Ui High Beometrical

owers of increase. Under ordinary circumstances each species

will in the briefest period have arrived at ts fluctuating numerical

Some respect so that they better fill the place of their parent-
specis; or \ulhnul (& this would be the most effectual) several
& then several species are thus formed by modification,
bbbl e e
in the natural cconomy of one country. Although all the inhabitants
of the country will be tending to increase in numbers
preservation through nawral sclection of diverse modifications;
will suceced; for variation must arise in the right direction
& there must b an unfilled or less well-flled place i the polity
of natur: the procss, mrcover,in al cass,as we shll pesenly
Sy it ~!m\ in an extreme.
maginary case of the Omithorhynchus; & suppose
{his strange animal 1o have an advantage over some of (he otner
inhabitants of Australia, 50 45 10 increase in Aumbers & (o vary:
it could, we may feel pretty sure, increase to any very great extent,
only by its descendants becoming modified, so that Some could
live on dry land, some could feed exclusively on vegetable matter
in various tatons, & some could prey on various animaly nse
fish or quadrupeds. Tn fact its descendants would have to become
26 o/diversified, somewhat like the other Au:lr.\h‘m marsupials,
which, as Mr. Waterhouse has remarked, typify in their scveral
Sub-fimilis, our e cartivores, inseetivores, ruminunts
rodents. Moreover it can, 1 think, hardly be doubled, that these
yery marsupials would, pv{oﬁ by sl frther divison of physi-
oy

logical labour; that is by their structure bec fectly
carnivorous, rminant & rodent a5 e our old-world forms; for
34
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it may wel be doubte (not bere consdering the probable nel-
lectual infirmity of the marsupialia in comparison with the ot
or plcentate mmmm Whethér many marsupal vegetable i
e compeition with true ruminants, & perhaps
us marsupials with e eline animals, And
who can pretend to say that the mammals of the old world are
divesfed & bave thes organs gt to dereat physiclogiel
Iabours {0 the exieme, which would b best for t the
conditions to which they are exposed? Had we known the existing
mammals of 5. Americh alane, we should 50 doubi have hought
hem perfoot & diversifed in Arerure & Rabi (o the eract Hght
degree; but the vast herds of feral cattle, horses, pigs & dogs,/
Zoplatfast show that otheranimal, & some of them as the hore
very different from the en
Amerlcdu ‘mammals, could beat & take the place of the natve
occupan
e L G SOV A—
in a fair degree satisfactory, that on an average the species in the
lasger genera inany country oftenest presnt varicies in some
degree prmanent, nd likewise  gratr average mibe ofsuch
Vaticics, than 40 the spesies o the amaller Bohera. I i not iat
il the species o the largr genra vy, but only some, & chicly
wide-rangers, much diffused & numerous in indi-
viduals. In the same chapter we also saw hat 26p vithe specics
in the farger genera are thought by highly competent judges to
be more closely related together, being clustered in lile sub-groups
found other specics, than are the species in the smaller genera;
& this closer affinity & grouping of the speccs i the larger genera.
& th fact ha hete i o unfailing it by which 0 Gstnguish
specics & varitics, 26/l toa certain extent onfim e v
that varieties, when in some inent, do not essentially
iffr om sperics, moce capeialy B such spocks; a e o osely
allied together. Hence | look at varcticsas incipint specis.
¢ lately remarked that the new varicties
& species mough gl cecion o necesarly i (o
jomestic productions) much extinction of the less altered,
& threfors tess.Favoured, descendonts fom the same rigial
parent-stock, whose places they occupy in the struggle for life
Hence, though the larger genera may be now varying most, &
according o our theary, have varied largely, so as (o have
became modified inlo many specifc orms, vt such lrge genra
must have suffered a large amount of many
Intermediate & less modiied forms have been wholly swept away
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ON NATURAL SELECTION
Nevertheless, 1 think we may infer that in any given country, on

e whole, there will have been rather less extinction, proportionally
0 the whole amount of extinction within any given period, amongst

A i ety e b et e s B
such common & much diffused species tend to belong to the larger
genera. Indeed it seems to me that the simple fact of a number of
allied species, beyond the average number of allied species, in-
Habiting any Gounry;shows tha hers 2675 something in con
h groups of specics, or genera, which is favourable to

them, & cun:cqnu\lly that they would suffer proportionally less
St catincton thon the smallr goners, Toesfor, Sy the
specics of larger genera tending to vary most & so 10 give rise to
Tore specios, & from thei being somewhat ableto exincio,
Tielcve tal the gomers naw lage In aa aeca e now gearaly
tending fo become sillTarge. But what will be the end of this?
for we do not find in nature genera of indefinite size, with in-
numerable species. Here in
our so-called principle of divergence: as in the long run, more
descendants from a common parent will survive, the more widely
they become diversi
o fill as many places as possible in the polity of nature, the
extreme varieties & the extreme species will have a better chance
of surviving or cscaping cxtinction, than the intermediate & less
modified varicties or species. But if in a large genus we destroy
all the intermediate species, the remaining forms will constitute
sub-gencra or distinct genera, according o the almost arbitrary
value put on these terms, —according to the number of intermediaic
forms which have been destroyed,—and/26 sfaccording to the
degree of difference between the extreme specics of the original
genus. Nevertheless the modified descendants from
pasentstock, though no longer forming whal i clled the same
‘genus, may sill go on becoming more & more numerous,
& more diversif

he complex 1:1 o of e sevrl e, sanely, oyt
selection, dive extinction, may be best, yet very
perectly. illusaied by the rouowm,, Dot oo oo & R
et fo conyenie ofrftrence %265 /This dagram will show
{he manner, in which I believe s fi
S rloresh b ceplien 4 Skl i sl Gty v

*Foldut version ca b found  the ed o the book.
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several points of doubt & diffculty; 265/Let A to M represent the
speciesof & genus, umericaly lage compared withth ofher
genera of the same class in the same country, &
Satorally a5 can be danc, o thal A & M arethe two most Gltinct
forms in all respeets. The uncqul diances o the letters nay
represent the ordinary way in which the sp
i ths imaginary case all are closely related togéthc,
uncqually related in litl sub-groups. This genus may have o
o or even more varying species. Any of the species may vary:
but i will gnealy be hos species whih are most mumstos i
individuals & m 5 shows thar such speces have
ey some aivminges ovs 1 b bl o . oy
From our principle of divergence, the exireme varictics of any of
the specics, & more especially of those species which are now
et e it il b s b hmrom 20
4 vast lupse of time, of surviving: for they will tend {0 occupy
20w plates in the chonomy of Ou iaginpry couniey. 1 4o ot
n that any of these points are of invariable occurrence, but
that in the long run such cases will prevail. The extreme specics
and M will differ in very many respects; but for convenicnce
we may look o any one character, & suppose A the most
moisture-loving & M the least moisture-loving specics.
We will firs take the simplest case. Let M inhabit a continuous
area, not separated by barriers, & let it be a very com
widdly diffused & varying plant From the fact of M. being very
common & widely diffuscd, it clearly has some advaniages in
comparison with most of the other inhabitants of the same country;
but e will suppose, thal it might beceme il more commo, i
ihe advantages which i lrady hus it could endire
el more drough. It 1 a varying species, & et 2 repre
umerous, cxiemely s varisions of maay Vinds, protaced
at intervals, of which m' alone is a more drought-enduring variety.
s’ ends o nhriall h adaiages of s parent M, wih iy
addiional advaniage of enduring s e drought, it will
Have i advantags over i, & will probably Fast be  hrving
local variety, which will spread & become exiremely common

26u/many thousands of generations may pass before m' will

variety nr, still more drought-cnduring & yet
inheriting the common advantages of m' utif this should
ever occur, the same results, as before, will follow; & ultimately,
by repeating the process, there may be produced m'’, which may

R I ER, P T
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cither be, according to the amount of difference thus acquired,
a very sirongly marked variety, or a sub-specics, or good specics,
enduring far more drought than M & probably with corrclated
differences of structure. In each stage of descent, there will be
a tendency in the new forms to supplant its parent, though
probably, as we shall see, very slowly, & so ultimately cause its
extinction. But if M had ori

y bariesinfo distnet districts

varieties M"" ha

of enduring more drought, but notat the same time chdiring
al amount of moisture with the parent M, both parent &
modiied offipring might sbeis: th patent, (it perhaps o more
vesiiced ange) in the drye station, & " i the vry dryest
it sbould abvays, be borme in i that thers s 0 wide
distinction between mere variations & the formation of permanent
varicics Variationis duc o the action of cximal ot nieral
causes on the generative systems, causing the child
RO Teopets 1N 1o Bnsents B, e AMTences s poBoEeA
oy b Mvimiageons o1 dmadvanageowss v he chid. The
formation of a permanent variety, implics not only that the modi-
fications are inherited, but that they are not disadvantageous,
gencrally that they arc in some degree advantageous to the
variety, other; ould not compete with its parent wh
bl s e Th E i o o Dol ety
must «cam be effected by natural selection; or it may be the result,
generally in unimportant respects, of the direct action of peculiar
extemal conditions on all the individuals & their off-spring cxposed
to such conditions. We shall best perceive the importance of
the difference by glancing at our domestic breeds: in our truest
breeds, inumerable slight ifersnossare continually ocuring &

can be y measurement, but only those diffcrences which
Seguge e bread o theohen el eyes of the Fancie are
rendered permancnt by the aninals so characteisedbeing careully

prescrved, mtehed & lrkely ad foe: 4 ohes s dierenccs
Being los, by the animals ot being largely bred fom. & from
indicrimimate crosing, If, however, he rocessof sclcion were
long time F very different

Condiions of it o Tood, some sborate Trences would
ably arise between the two lots, owing to the diregt action

S auch coreitions, Now i bur Uigra, (e leers z, Zm &

w0

CarbHERe IR Frase. Fabradiiced W HeFHEEIET 5




ON NATURAL SELECTION

 represent all sorts of successive slight variations, of which m!
the most droughi-caduning vaietis slone have been vmnn:llhu
selected & been rendered per

his turs selecion 1 been possible, oving o Ah:lc having
beea26 wa lace i the cconomy ofour imaginary
the descandants of M, from nherving al o some of o PR

over e olher inhabiants which made M o very common specics

variety supplants its parent, this must often have gone on in two
slightly different manners, differing, however, only in degree. In
those animals which are bighly locomotive & of which two indi-
viduals unite for cac] thex can only seldom have arisen
as we shall hereafler sec, within the same continuous arca, especially
€ o not very argosizs, disine varete, fo ey would pesomy
lended by suh fic crossing In such cass, madifications must
effcctod quite msensibly by the matura seletion of m
individual differences; nearly 1 he same way as man
domestic breeds (hroughout whole disricts have been
changed from their ancient state. So that in our dia
letters m'™"* may it in the case of the higher aninals, not
recognizable varietis, but mere ideal steps in a real, et insensibly
gradual, change of structure. In organic beings which do not cross
fieely/26 /& which are more stationary, & which are capable of
propagating at a great rate, a varicty might easily be formed in
spot (more especially if in some slight degree isolated) &
mu,m ot spread & supplat s punt Stock, ungl f had become
dev al sclection of similar
i bk ek i B et
variety./26x v/l am inclined to think from the frequency of local
aicies ough (he subject must emain very doubifl, that
this latier process has been a ver one, for a varicty
Would ofich be unable (& supplant s parent, sl it had become
considerably modified 5o s 10 have a decided advantgee over i
For instane n he imyginary cascof e aritcs ! which arc
supposed o inherit all the characters of M, with the addition of
enduring more drought; these varities would inhabi. gaions,
where M could not exist, but in the less dry stations m''* would
have very litile pover o o suppanng heisparet M;nevesticlss
during unusually i

of our

have a correspondin
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would be a tendency in m'"* o supplant M, but at an excessively
slow rate. It would be casy to show that the same thing might
gecur in the case of many otber new chrsctrs hus acquired:
but the subject is far too doubtful & speculative to be worth
pussing Vrill only add that26 xwith the most freely cosing

& locomotive aniial, when inhabiting an area, separated by
Basdus oy o b pasied sbier goograieal chasies or topal
Some oS rce accidet, sl proces s offen ave ocourTel

urred;
for in such cases, distinct & plainly marked varieties might have
been insensibl

f mere individual differences; & W se distriets became
it a0 thal te vaieic could mingle & come ko compaion,
the best variety would supplant the other varictics or the parent-
stock.

To ret to our diagram. T do not suppose the process generally
to have bogp a0 simple a8 represented under M, where  simple
variety m'"" in each stage of descent has been naturally selected
VI bave S ety T s SopacAy NE vecy
n species, in the larger genera in any country present

u e

onan average tends t presnt a gesier tumber of varitis, than
o the specte, specaly the arer secie, i the smaller
Toursting g, AS varcies from a species icwd 1 iaherit (he
advantages which26 yimade the parent commun these vaieties
illulimately tend fo be common & to vary: morcover they
nd o & variable tock, & ar sl xpase 0 the condiions
\which made the parats vay, heace for Gus canse (hey will be
liable to vary. Consequently there will be a tendency in
orginl varying speies, afer a vast number of generaions (0

produce an almost infine nuber our principle
S divergence explans how the most eed v
gencmuy fave decided advaiages over the les diversiied &

g ther xtintion & this reducing

the c time. These remarks
are Tagoste i s lgram o Which spcles e oy
generations represented by dofs, is m):pnscd o v vl el
& to have produced these variccs a', d'1' in some dege

nent; of thesc, again afier,many gcl\cmumw ‘& much vatition:
the o extreme varicties a' and 1", ar osed o have produced
other varicties in some uq,m peimanci; of which the extreme
it v gain reproduced ot represcntd fzaly by '’

15 Tn th digram 1 have been sble 10 tepreent orly owe oer
branch proceeding from , & giving risc to a third variety h'"

0
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cTioN

hich bing the extremc form i s own branch s he best hance
o ing/26 2/& seizing on some place in the natural economy
Of the country inhabited by the genn
By congnuigg the proces represenied in the diagtam, the forms
marked 2, 1'%, 1', may be made different in any degree, Gl they
would be universally be [sic] ranked as good species; & the number
S mE e T el S ] 0 e T o
spesies will genraly have supplanid. pehaps by &
theirseverl parnts n cach age of ket 8 hae
onguul common ;.mm At 3 i formed fa one caninons
arch, o as soon a5 they came into competicion with cach other
if formed in different areas. The original species A. was supposed
o e e g o o ok 1 o ey e
imagine a' more moisturc loving & 1" less moisture loving, but
inhériing some of he advantages which made A in the st
bl for e a vry common speics; &
ecte

il have b pndered o m
semi-aquatic, o e loving than A; & in the
third branch, 1"", about as moisture: lmmg as A, A'or it has. dcsocndud
from f which was more moisture-loving than ently
s become less so. Not tht |t alsuppose vy T o
thus confined to one point; 1 becomes moisture-loving &
25 1 becomesless moisiue-loving both would unde the extretnely
Complox condiions o which ull organic beingsarc xposed, come
exposed (0 new dangers & /26aa/would have to gain some other
advantages over ot orgac beings with which they would have
1o compete. So that in love of moisture & in many other respects,
AP S ol Come 1o diffe e divego oo, & mcre oo
ach other & hy oign parent stock
A little reflexion will show the extreme importance of this
principle of divergence for our theory. T believe all the species
of the same genus have descended from a common parent; & we
may call the average amount of difference between the species,
i but i we ookt the contemporancous arietis of any one
spec of difference between them is comparatively
Keceaey st o may hecallod o How has o shght
rence a be augmented into the greater difference x; which
must on our theory be continually occurring in nature, if varieties
are converted into good species? The process feebly illustrated
in our diagram, I believe, explains this; namely the continue
natural selection o preservation of those varieties, which diverge
most in all sorts of respects from their parcnt-type, (but still
w
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largely inheriting those advantages which made their parents

‘generally dominant & common species) so as o fil as/26 bb/many,

S o Esacyidly different places in the cconomy of nature, as
sible.

"X Sl gt pjeram 2 wil pebaps rendes tisplainer The
varicties a'™", I e here again for simplicity be looked at
e s sl vl e e vehing W e
in diag -lml(thc \mm branch h™'" cannot be introduced) cxchl
that it is Ief to mere chanc in cach stage of descen, whether
Tore or less morsture Ioving yarietss are perserved: & fhe muu
is. s graphically shown, that a'” & 1" differ in this respect; & s
oiher retpects, hardly’ more than did the first varedes (a1

ard to ference between varieties & species, I may
s e vataey e o o et & their parents, chiefly
in what naturalists call unimportant respects, as size, colour

respects, only generally in a greater degree, & in addition in what
naturalists consider more important respects. But we have seen
in Ch. v, that varieties do occasionally, though rarely, very slightly
in such important respects; and in so far as differences in import-
ant physiological characters generally stand in direct relation to
different/26 cc/habits of life, modifications however slight in such
characters would be very apt to be picked out by natural selection
so augmented, thus to fit the modified descendants from the
same parent to fill as many & as widely different places in nature
as possible. We shall, also, see in a future chapter that a large
part of the differences in structure between species may be
accounted for by the mysterious laws of correlation; by which,
1 mean, that when one part is modified, (or the whole anima
ne age, as with the larvac of insccts) other parts necessarily
‘become altered through the correlated laws of growth. That there
rence between the diferental
haracters of specics & v wn by the number of
debatenbl formsin the best knowr coanich which th raked by
one good paturalst as truc specics, & by another as mere varictcs,
O EHAcpls S Al b e ey MDA TG
In the diagram, A. has given rise (0 three new species, & M i
one. The other Specics of the genus. B to L, are supposed to have/
26dd/ransmitied unaltcred descendents. Hence, even supposing
that A & M hae been suplanted s 1 belive will sually have
been the case, by their modified & improved descendant
Senos wil v pecome ot only more divergent in characier
0
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(a" more aquatic than A; & m'" more drought- than M.)
but numerically larger. The original species A to M were supposed
10 be elosely allied, but yet to_exhibit traces, as is so general, of
being divided into sub-groups. The sub-groups, after the formation
of the new gpccics, will be slightly altered & increased in number;
for a' & h'" will be closcly related together from common descent
from f°, & closely yet less closely with 1" from descent from their
common ancester A.; and they will all differ as much, gencrally
‘more from B, than did A. So again m'” having constantly diversed
from the characters of M will now stand more distant from L, than
M originally stood. This is represented in the Diagram I11. And
from the reasons already given, I believe there will be a constant
tendency in the modifcd descendans of A & of M to o on tus
producing more & more new specific forms & thus more S
modified or diverg

What wil b the limit (0 this process i naur? Though many
genera are large, they o not include an indcfinite number of
species. 1 believe that there is no limit/26cefto the number of
species tending to be formed from the most fvoured forms in
any country (or those which have any [ atest advantages
over the coinhabitants), except e number of species which the
country is capable of supporting; but such modificd descendants
or new species, after a long period will have to be ranked not in
the same generg,but i disinet geners, families o orders. For
if we suppose the proc st in dsgran 1 1o ave long
centinngt & the mgiied csiendeigs Wk i Ueve ba
catremely mush rultiplied and fiversifi i masy ways, they
il end 1 take the places o & thus exterminuic the specics
. which originally were nearest related o A. &
w0 o & oo pssis: S Mk s
modified & ditergent descendants, i would have becn wih L.

K. &c./26ee v/It may be here worth observing, that although i
cics ing the pace of the ol (k. grst unelo) m
have acquired through natura seection, some of el chardcter,

s i o reseelene would be-called by matralists that oF
alogy, & th real Tty of the new spcies would be with heir
real parents: thus 1'" might come (0 simulate some of the character
u(B o socap ik i ace I motureyet the el aall of
" would be with A—/26ee/Continue this process, & all, or nearly
all the original species (A to M) will become extinet. In Diagram
presente alone now having descendents,
whether or nof modiicd. Af the el result Wil be that we
shall have two large groups of modified descendants, 26fTlcoming,
5
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from the two species, generally the extreme species, (A & M) of
the original genus, and differing as much as natural selection
could make them from each other & from their two parents, which
at the first start differed much: assuredly these two new groups
of new species would be ranked in different genera, which would
be very distinct, if all the original intermediate species from B to
L. had been exterminated, but somewhat less distinet if some of
these specics (as represented in Diagram 1v.) had left descendants,
whether or not modificd.

Now fora moment et us o back many stagesin escents on
our theory the original twelve sp are supposed 10
Pive deschnded & e ged fom some one pecics which m
be ciled Z, of  former genus. But now, according (o th result
given in the last paragraph, Z will have become the ancestor of
two or three very distinct groups of new species; & such groups.
naturalists call genera. By continuing the same process, namely
he natural selection of gencrally the most divergent forms, with
the xtincion of thosc which have been s modified & ar intr-
mediate, Z may become the ancestor of two very distinct groups
ol268g/gcnere & such groups of geners, natiraits call Fanmilis
or even Orders. But to this subject, we shall have to return in
our Chapter on Classification.

T have previously remarked that there seems to be no limit

always tending to diverge in structure & take the place of &
exterminate the less favoured & intermediate forms,—except
total number of species, which the country is capable of supporting.
But it may be objected that as natural selection, extinction &
divergence must have been going on since the dawn of Life, why
have we not an infinite number of species, almost as many species,
as individuals? We shall prescntly sce that natural selection can
act only with extreme slowness. Nor do we by any means know
that the maximum number of species, which any country would
e bes it o suppor, s anyhers been 5 vt produced: the
fact hat he s no coury which docs ot supportsevera, o
prany, erganic bengs natualied by man, wiout 4 G s we
oty ey e e
{he Idigencus produetions, readers probable that such countries
e capabl of supporting  graie number ofspecific foms than
nature had supplied them with. Even the Cape of Good Hope,
Ric i appibeaty th Hehest it  the word o i Tornk
kinds of plants has received, as I am informed by Prof. Haney
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from [ ] to [ ] naturalised species. Many geologists, indeed
believe that the number of species in the world has gone on
incrsasing from the carlet geologial days; but | am oy to
own that the evidence on this s o me quite insufficient./
96 b Vi sight deod he argsa fom e eapmius st f
shells, found in the eocenc Paris basin, & even in the ancient
Silurian system of Bohemia, as so admirably worked out by
rrande, that at these periods & in these places, a greater number

of species existed than anywhere at the present day. But it may

is not fair to compare all the species found in one such sub-division
with all existing within an arca at the present day. Barrande’y
"colonies " show, according to Sir C. Lyells explanation of them,!
what changes of climate or currents must have taken place within
certain definite periods: the Glacial epoch within What may be
called the present period, should teach us caution, for far lesser
changes than the glacial epoch, not easily to be detected in ancient
geologial fomations, might allemaiely brig (n & Gisplace, &
apparently mingle many organic beings, which never really co-
inhabited the same area./
26hh/Bu if the time has not ye arrived, may it not at some
come, when there will be almost as many speific forms as
individuals? 1 think we can clearly see that this would never be
the casc. Firsily, there would be no apparent benefi in a greater
amount of madification than would adapt organic beings to
diffrent placs n the polty of nature o allhough he sirucure
of cach organ in the most direct & important relation
1o many ofhr orgamic beings, and a these laterB6ineroase
imber & diversity of organisation, the conditions of

well pre ¢ division of labour; yet all are
fondamentally relted to the inorganic conitons of the world,
‘which do nof ten to become nfinily more arid. Secondly a$
e ot of Hie & e of il g, whethr o st

sk g sl ity Sepets oo Fch omats ot

ditions; if there exist in any country, a vast number of species

(although a greater amount of life conld be supported) the average

number of individuals of cach species must be somewhat less than

if there were not so many species; & any species, represented by

but few individuals, during the fluctuation in number to which
" Supplement to Mamual of Geoogy, nd Edit 1857, p. 34
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all species must be subject from fluctuations in seasons, number
of encmics e, would be extremely liable to total extinction. More-
over, whenever the number of individuals of any speci
very small he ll-ffets, a 1 belive, of g

ould come into play. Lastly we have scen
stal presenty agiin s, (ha the amount of variations, & con-

cntly of variation in a right or beneficial dircction for natural

Seiection to sefze on & preserve, wil bear some relaton within
any given period, to the number of individuals living & lidble to
variation during Such period: consequently when the descendants
from any one species have become modified/26 kk/into very many
species, without all become numerous in individuals, which [we]
sec hardly ever to be the case with all the species of the same genus
or family, there will be a check amongst the less common species
o their further modification: the lesser number of the individuals
serving as a regulator or fly-wheel (0 the increasing rate of

mdifiction, o the producton of e specifc foms ;
can sce no limit to
o i might m the

e aoieed Dy WhLAEIcE b ciay B me i e
ord, I we retunfo look o the ftur, as £ nto the remotest
futuriy as the Silurian system lies in
‘would lead o the conclusion that all organi
at that far distant period, will be. dwccmlxml; from a T
our contempararies; perhaps from not so few, oo o he -
creasing complexity of the organic world, as our ex
have descended from; for o animals have descended, according
to our theory, from four or five ancestral types & anrpmnu fom
apparently still2261/fewer; & if we rashly dare trust to mere
ogy, il ou plants & animals rom some one form, nio which

life was first breathe

Taking a more modest glnce into utuity, we may predict
that the dominant genera, now abounding with common & widl
difused species, will tend to be still more dominant for at least
some consdrabl apse of time, & wil give s 0 e groups of
specics, always diverging in character, & scizing on the places
et by Tne o v ot cine o vl il near
blood resions supplanting them & causing thei exiemination
The great & flourishing genera both of plants & animals, which
now play so {mporiant a part in natur, hus viewed became
doubly interesting. for they include the ancestors of future con:
quering races. In the great scheme of nature, to that which has
‘much, much wil be given

P
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ON NATURAL SELECTION

Fially, then in egard 0 our prinpl of Divergence, which
regulates the natural Selection of variations, e Extinction
bt B e Fovoeed o e o o b 36 e
mportant as explaining wh (he average diference between
two species of the same genus, the parents of W
heory once exisied 2 mert varics, 1 greater than the average
difference between two suc on, & I think
explains, he lasification o natural affinitics durng al imes of
all organie beings, which sceming to diverge from common stems
are et groupedlie familie within he same mb‘,\, tribes within

o same ations, & ntons itk th sme cctonsof the human
e e ] i, reaer s s T v bear s e
Sakiom & e why. exes fots i, L s Shseg
groups, or, as is so frequently the case, arc in some slight degrec
Intermediate betyween them

“The relation of all past & present beings may be loosely compared
with the growth of a few gigantic trecs; that s if we suppose that
from each of the innumerable twigs, innumerable buds are trying
10 sprout forth, & that the other buds, twigs & branches have the
best chance of growing from gelting morc light, The buds & twigs
may represent existing species, & all bencath their living extremites
may represent extinet forms. We know that the twigs proceed
from lesser branches, these from larger & these from main limbs,
frgn et Bl severd bracis & sy

s grouping of the branches
{h maural claseiheation of rg o iving toes we
an tnce in the gnarled & leahlss branches {he connecing I
imperfect are our palacontological records, that w

G e & s i T it ol o ok s
with its two arms dirccted towards two now distinct. groups of

we know that the gnarled branches were at successive
periods tender twigs crowded with buds, so we may belicve that
every organic class, whether or not now having lincal descendants
on the earth, swarmed at cach stage of descent under diversificd
forms of life. Many a smaller & larger branch, & even some main
limbs have ulurly perished, from being over opped by the ever

diverging budding twigs: 0 it has been with whole groups of
organic beings. Hm&mcmbmch s st alive, carrying only
bwigs & buds; & these will rpresen the organic groups

12 few species & (ower genera, which are now on the

mmum“ A5 buds give ise by growth to fesh buds, & these, if

vigorous, branch out & give rise to many a diverging branch still

branching out, & causing the death of maany & fecbler twig &
20
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ON NATURAL SELECTION

branch on all sides & beneath, so by generations I believe it has

ith the great Tree of Life, which fills the crust of the earth with
fragments of its dead & broken branches, & covers wilh s ever liv-
ing ever mveqmg &marvellous ramifications, the face of the

27, 28/Long cre tis, a rowd of difculcswill e arisen in
the reader’s mind, ovetwheming my (heory  of naual elecion,
e ovesilly who ol o orgnd o Beogs whdely aiten

in the same great classes. Some of these difficulties are indee
st cnough almost o crush my belict but many, | tink, are
only apparent. Is it possible to believe that the cye with its
admirable comection for sphrical & chromatic sberaton, & wi
its power of adapting the focus to the distance,
B o e ales: Canebble eye. by nasarl seostioa)
Is it possible for the instinct of a bee, which produces a cell con-
structed on the highest geometrical pnnclp\cs. 1o be thus perfocted?
T confess that my mind recoils from such an admission; yet,
reflecting on the known gadatons in o wondertul an organ a5
the cye amongst cxisting animals,— 4 oyl fraction of
hose which have ived, 1 can st no logical
far as probabilty s concerned,

afc canclusion oan be drawn,
i the general phenomesa of o
g a0 nicasse whcther aéh bein b veem Sy oreoed
or has'been produced by the common laws of generation with
superadded modificaton. But these questons, & likewise the
general subject of instinc shall be discussed in separate chapters.
‘What shall we say of small & apparently trifling organs, yet

natural selection, which is in fact selection for life & death? But
T have already shown how cautious we should be in deciding what
trifle may turn the nicely-suspended balance of life in the great
struggle for existence. Again how could a swimming animal be
tumed into a crawler, or a walking animal into a flyer: how/30/
could they live in an intermediate state? Undoubtedly nothing
can be cffected through natural selcction except by the addition
of infinitesimally small changes; & if it could be shown that in
cases like the foregoing, transitional statcs were impossible, the
theory would be overthrown. This being so, it may be further
asked, do we not tain members of a class organs,

which, as far as we can see, are absolutely new creations, & whicl

Gannot be some other part or organ modified by natural selection
in accordance with the laws of morphology? We shall sec that such
cases are surprisingly few & hard to fing

250
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ON NATURAL SELECTION

Again it has often been urged that if species were subject o
change all nature would be in confusion & the limits of o specics
distinct; but this argument depends on the assumption that the
change israpd & that many specics are simullancously under-
going change. If specics were ctly defined, as some authors
e a3V manrsl oy would be & f o it
Subjece, tha those authors will ind if they will take up for
dc»cripnun almost any group, especially a varying group of

it to this subjee | hail fenmediately recur. So agaia
i has becn suid if specics were subjec to change, we should ind
plain evdence of sueh chango o out coletions f fosi remains;
but the force of this objection, in main part, lies in the s
thatthe records of geology are s ancien 3 the frst commence-
ey are far more perfect than some of our
e el Seolog s e moy o0 e o e
that they are in truth. T will here only ask those who make this
abjcton, can they belicve that st some foture geologcal cpoch,
fossil remains wil tell that wi
hat e the cyact sieps by which the Yaioas Brith Greds of
sheep & oxen have descended/32/from some onc or two
stocks. Tt should be remembered we do not mean forms intermediate
between horse and tapir, but between both of them & some
unknown common parent
sty why do o specis when crossd, clhr yield o o o
offpe. & st erile, & Why do those varicties
e o ey Do s
gl shuniety o tloutfopiog Yo oy rapon ot il
devotea chipter. And allthe frcgoing grst s, & some
Carious speotal cases shall be sata in el s faly 2 | can,
o hacumed. That some diffotics remais o be ramered will
ot be hought surprising by those who w,u make llovanes for
our gnerance oh what i daly pas living
d; & our incompar: bly greater 1gnqranCE ot ey ekt
okds i e e i o

33/Causes favourable & unfavourable 1o Natural Selection —Having
iven a pretty full outlin of my theory, it will be necessary to
discuss as well as we can, though very imperfectly, the circum-
stances, favourable or the contrary to natural scls
scen that variabiliy s he foundation, The vriation, whatcver
its cause be, must be inherited or tend to be inherited to be of
.y use. Corally tis fendoncy 1 very srong & apies (o he
most trifling changes; but it ofien fails; & the offspring instead
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ON NATURAL SELECTION

of taking after their parents resemble their grandfathers or more

ngly marked varieties are crossed
but in all cases it must tend to retard natural selection.
gain the variation must be in the right dircetion to profit the
individual, otherwise it will not be selected. I do not here refer
tothe dirc effets ofcimatal conditon, fo these must be quile
important, in relation (o the numberless exquisite co-adaptations
of cach organic being to other inhbitants of the area./

34/1 am inclined to believe that n the polymorphous or protean
groups of specics, as they have been called, mentioned in our
Ch. v which we meet with in every great class, we se more
uctuating varailiyperhas e very tendeny t vy being
inherited,—the variation being of no use in any one direction to
o baog n setoson, 3 it wih o one. Chrsetes sy
selected, augmented & rendored narly constant

xpression of variation in a right dircction implies that
ther is a place in the polity of nare, which could be better
led by one of the inhabitants, after it has undergone some
modification: the existence, therefore, of an unoccupied or not
perfectly occupicd place is an all important clement in the action
of natural selection. I do not doub, as previously remarked from
the number of naturalised productions, that everywhere such
open places ready t be fled oxis; but it is obvioustht such
places or gaps will be more frequent, & it may wider, in
Gisricts tavourable. for T, but e ol thickly stocked with
various forms. Districts subjected to some physical change & cut
off from free immigration will be thus circumstanced;—for instance
part of a continent separated by a desert or mountain-barrier,
into which after climatal changes, 35/the other inhabitans of the
continent cannot frecly enter; or better still a volcanic island,
risingfrom the ocean at firs with few or 1o inhsbiants, but

2

receiving an occasional tray colonist. Now both Mr. Wollasion &
i, 38 Camtonnl bave Shomey i Ui slaed aeas are
{he chict scencs of wh they conskie, ke mow maurali, a5

he actual cration of nw species & ke of varictie,

Tmay add isolation in the abstract which seems (0 affect organic

beings; fo the vry same spot may caily b iolatd fo onc sct
nge & not toanater: ot isolated for birds

for annually birdsarc blown e p e mailand, & there

only one iy peculiar bird & that not a very di

Corbin Bom vt v o of e it o6 bosbmilsses i
" Vasistion ofSpcics p. 0. Bot. Geograph. (See 1, 1092, 1125
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island must be closely isolated for them, & a large majority of the
species are endemic; whereas there s not a single endemic sea-
molluse, & these, ltde as we know of their means of dispersal, can
hardly be so completly isolated as the Tand-molluscs: again
o srong Myers, & therefore would be here
mre ol 36fthanth othr orders o insts, & Mr. Wollaston
tells me that he belicves that ther ar far morc endemic specics
of Calcoptea than in he other arders. We have scon in th last
chapler tatbids, o nsance, n the ‘Siruggle for exisence would
3p o come ot o competition withoths ird, han with
e e 5 o e s ity i ol
With beeies: Gonsequenly a e besile or and-moliuscs neiher
we suppose them the remnants of an ancient population before
the island was severed from the mainland, or as I think far morc
probabe,occasional sy coonists)placed by themselves in this
island would find themselves in a far more disturbed condition
& Wil more places opencd i then n hel own schem of safure,
than would those other animals, which found themselves associated
with all or nearly all their old compatriots with whom they had
long struggled in their native land
Tsolation by itself will apparently do nothing; we can find on
‘mountain summits, & in the lowlands innumerable instances of
plants & insccts with not another individual of the same species
within a distance of many miles, & which we have 10 reason to
doubt have long remained therg solutely identical
it th same spccies’3ifom elewtiere, Tsoltion wder o some-
what different climate introduces another clement of change; but
e Fact whioh muet sirike overy natugabo i that eolaton wler
climate scems to have been eminently favourable to the
production of new forms, The climatl conditions of Madeira
could probably be paralled on the s
e habits of most species require, judging from their ral\gﬁ on
the mainland; yet, as Mr, Wollaston has shown, those islets swarm

endemic species, both with whole groups & in the separate islets
of the Galapagos & Sandwich & Canary archipelagoes, & in the
West Indies, as far as some of their productions are concerned /
37v/In our chapter on Geographical Distribution, T shall enter
on some details showing how extremely rich isolated islands are
in endemic specics in relation to their areas, as compared with an
equal area on the most favoured mainlands. In the case of some
of the above archipelagos it is known, & in/37/other cases it is

P
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ighly probsbl, that he inhsbitants, excluding thos pecular to
the archipelago. are differently grouped to what they are in the
ainind, & difercotly on e separse islts o that 3 colonist
ol b cxpesed ncach o soment i rent set of competitors.

1, o, we shall have (0 retum i our chapier on
Geographical stmbulmn /38/From the foregoing considerations

conclude

with a different set of those beings,
most di ion or dependen

country. T look at this as so important as to
variability, the basis on which the power of selection rests
an organic being could be particularly liable to become associated
with new competitors, cit i

isolted region o
n living there, a
ot !hc mhx\blran

e im of new & better adapted inhabitants. In this way,
b s St ble for the production
of e speific forms, I mus not, bowsve, be spposed that
B ol acoemery i o peiton ol forms ;'

it will
Witk new Competion & there will oten b some, sdvanage gined
by the selection of some modifications/38ain its s
o doub that aver the world far mrg speies v boen
in continuous than in isolated areas. But I believe that in relation
more specics have been manufactured in, for

rate at which selection can act, depending on the chan

on,as we must cal i, of sliht avoursble varitons ¥
‘might well happen. that of two forms undergoing modification,
e one might bea su he olher, it brought soon ino compettion,
whereas if time had been allowed the other might have gained
through selection some advantage, by which it could have held
its own, when thrown into compelition with the first. In this way,
1 can believe isolation may have played an important part in
allowing two varieties from the same species o be considerably
‘modified, before they arc cnabled to struggle with each other for
existence
" s i st some exclent remarks by D Moaker b R of

e Candllc Geogapic Botcus 1 hot 1 Hookrs ournl o o
A
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38a Allsolation, moreover, comes into play in lessening the
amount of inter crossing, but here we are launched on a sea of

production of young is certain; & I think it has been shown in
ihe third Chapier tht occusiona croscs will take place both/39/
th plants & animals far oftencr than would at first be anticipated:
but Tcts 40 not allow us (o say (hat such occasional crossng is
of universal occurrence. In those fow cascs, morcover, in which
intermediate forms have been observed between two strongly
marked varieties or reputed species, unfortunately we hardly ever
know whether they are due to crossing, or to the intermedial
action of external conditions & of the powers of natural sclection.
But as two individuals of most animals & some plants habitually
unite for reproduction; this crossing will obviously retard, perhaps
obliterate, the process of selection by dragging back the offspring
of a slected varicty towards its parntal type. Let s suppose
a stray gravid female or a pair of any animals to reach a small
isolated island; if their offspring instantly varied & the old died,
there would be no crossing, but such an improbable supposition
may be quite disregarded; but if after several generations when
the island was pretty well stocked some of their offspring slightly
varied in any rmumblc direction; these would be selected or
preserved, & though they would in'all such cases be apt to cross
with the pammvmm./zmw he offpring from such crosses
would have a stronger inherited tendency 1o vary in nearly the
el ey G o s ey el on
would by preserving such individuals continually augment the
tendency: until all the individuals might become insensibly
modified in the same favourable manner. Just in the same way as
a large herd of cattle may be modified by crossing even with
a single bull of an improved shape & by the continucd sclection
of the crossed offspring most like the Bull; & this would be much
faciltated if the conditions of the country had cany» the weakest
tendency oceaionaly to prdee aninal o he desired charctr/
407 am nclined o ler that v ‘many individuals of
cly ahly locomotive. animal exised, the
tton of e slected aodiheation from rossing world be
s strong, tat it could hardly be avercome, without indeed the
tendency to vary in some particular direction was extremel
strong. Hence I nfr that sone degre of solation would generally
be almost indispensable. This isolation may result from the nature
 arca; or from the Varietics as soon as produced, keeping to
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a certain extent separate; & we shall immediately sec that some
partial separation of varieties, can & does take place in nature.
Tt solation fromlocaliyisimprtant withhighly ocomotive
freely crossing animals, I infer from the fact, that with
el e vintet & cloe & vry douhil specc (ot hre
considriy more monsrosites, sch as lbinos &) sencrally
inhabit distinct

1 the other hand, with organio beings, such as most plants,

small body of any selected variety might be/40a/more quickly
formed & hold their own against the ll effects of crossing, without

ing completely isolated. Though in such cases, isolation, at least
partial isolation at first, would be favourable to their natural

1 have just taken the case of the selection of a varicty of a

might be neither the same tendency to vary nor the same place
in the polity of nature open & ready to be filled up by the selected
forms; in such cases, the retardation from cros ld be

extreme./
41/In all these cases of erossing, we should remember the facts
given in the hird chapter, which convinced me that the offspring
from two varictics have a greater amount of vigour & fertlity,
which would give them an inherent advantage, however sight
over the parent forms; tending thus to obliterate the variety, but
on e i hand e descchdant wih socue ety
‘which the same original cause 0\'v1mum\, we may believe,
wouldbe very likely o tesct, I am tempc ¢ an illustration
the effects which I should attribute o \ml.n\\m in regar
ing: in Madeira there are 20 land-birds' which breed in the
and, & of which only an does o it Futope o Afica:; but
besides these twonty, 26 siray species from the soniinent have
been observed. OF these stragglers about 17, as I am informed
by Mr. Harcourt, sepacerey two or three years, & some of
" Excluding Grallvores: sec Mr. o o excellent p ihe
gy o g Al & g ook oty Javs 1555 o iy
blged 1o Mr. Harcourt for having Ehen me mach valdble informaton on this
! 25
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them almost annually, & occasion e flocks, which has

been moticed 1n e tase of e \l.n'\m(, rook &c eing/
42jthe case, it seems most improbable that indivi e

specics which breed on the island, should not ikewise be occasionally
blown there from the continent, although of course it is almost
impassibl t prove hi, Therefore [ should infr hat the Bird
of Madeira have not undergone modification, in the first place

having o tendeny L vry-—the crosed offpring having raier
Viout & hencc s beter hanee oo
Whata s presicd by the Gulapagos Ilands,stuated
in a most tranquil climate, without any storms (o blow birds
from he. mainand, which s nearly fwice 35 ar off. in
considerably larger group we have 26 land-birds, of which 25 are
endemic or peculiar (o the archipelago! OF these 26 species, §
clong to one endemic genus Geospiza, & five others belong to
three sub-genera closely allied to Geospiza; there are three closely
i osing diuihes, & tao fyrass fyaihers:so rat | msgine
e were only/43/14, perhaps only 11 original stray colonits,
which arived at diffren priods, & which had o il the plac
y 20 birds
smaller island of Madeira; hcncc T Suppose that nearly all the
nay say improved by selection in

order to fill as s poskble thir new places: some a8
coepiza, pmb'lbly rhc caries colonist, having undergone far
than the other species; Geospiza now presenting

o marvellous range of difference in their beaks, from that of a

to.a wren;' one sub-gens of Geospiza mocking a sarling,

another a parrot in the form of their beaks. In this archipelago,

moreover, there could bl retardaion, o none,from crossing
with unaliered forms from the cor

remeckd that I anknals of whih o iyl i

at each act of reproduction some degree of sep: f

not actually necessary, yet most advantageous. This may arise

flom g sclecicd il il s drsca 12 somas el

even into a ghlydiffeentvaricy,tending t haunt

= somewhat difcren saion, breeding/44/a a Somewbat diffaal

Season, & from like varieties preferring to pair with cach other.

" Zoology ofthe Vyage ofthe Bl PL. 3610 4.
B 2 -
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The following facts show that this is possible. After matching for
experiment the most distinct breeds of Pigeans, the birds, though
paired for lfe, scemed t0 m 10 show plainly 4 liking cach o is
own kind, 50 that I was led to ask Mr. Wi
a larger siock of various breeds together than any man probably
in Britain, whether he thought the different brecds, supposing
that thre were lenty of males & (el o the s ki together
would prefer to match together; & he without having any
hesiaingly nswered that he was comvinced tht hey ol
cover, often been remarked that the Dovecot
con, the ancestor of all the hr:ads‘ scems to have an acua]
ersion to the several funcy breeds. /447t has becn asseried
that heep of difeent breeds tumed ou togeter tend (o separte

ne sot aking o e g upland anor (0t lowland pastres:
in the Shellnd iands’ two breeds of shecp e g ek
distnc, Gz one haunting the mountal summits, fhe oier 1o

lower Lands, In the Falklend Isands, Capt. Sulivan assures m
stat the herds of white & brown atle fend {0 keep scpari
though neither are quite pure: the white haunt the mountains, &
contrary t0 what ight have b expected, they breed about
a month earler than the brown. In the New Fores(" the herds of
brown, & pale-coloured deet have Tong Kept sepagate, without
intermingling. We have seen in the Catskill Mountains’ two varieties
of the wolf hunting different prey. In N. America, Sir John Richard-
son” says that "there are two well-marked & permanent varietics

g
852
H
S
B8

confined to the woody & more southern districts, & the other
reiing t the woods only in the winir & passing the sunmer on
the Barren Grounds ™ igrations are different ;
tho woodland variety reiring more nland in September, the other
‘more southward. So in

migrates & the other does not. Many instances could be given of

£ The Dovecot by the Rev. . 5. Dixon . 155.

he et o o
nde Domestonton . Landan BB . 0L O Sl
S0 e e oo ase. It sesms WLy it b nteeed ths e of
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ON NATURAL SELECTION

Birds of the same species inhabiting the same country, some of
which migrate and some do not & which can be distinguished by
very slight differences. In all such cases there would be some
tendency for varicties having such different habits to keep
distinet./

46/We have seen in the fourth chapter how the Common Ravens
in Faroe drive away the pied Ravens, though sometimes pairing
with them: the hooded & common crow haunt different districts
which must check their crossing, for when they meet they often
ross; but hre we have 0 do with foms considered as
by most omithologists. So again in India reputed

T am informe: Byt interm & blend on' L

Conpnis of e g 55 do 0 givs one sanes . st
Carabus purpurascens of Western Germany & the castern C. viola-
ceus; at least where they meet there is a reputed third specics
& crasperatus, which presents varictics Undstnguishable from
thetwo foregoing speccs.

Jn the cage of plants, s there s reason to suppase ot i the
majority of cases or at least in many cases only an occasional
Cros oceurs, here will b Ies eardaton i natural selcton fom
this cause; more especially as any favoured variety might rapidly
incrasc, & hold it own, on xacly the same prinipl, that
naisers cultivate large plots of the same varicty in order to get
s o & s o et oF gt o . vorg
might, also, easily affect a slightly different station & seed/47/at
a différent period on a hill-top for instance as is known often to
be the case. Indeed there are innumerable instances of varictics
of plans occupying particular sites or whole districts in the midst
of the range of the species: thus the Centaurea nigricans, which

rof. Henslow, as we have seen has proved by culture to be only
a ity of Nigts, occupis Hampkir o th cxclsion oflhc
common forms. cowslip are sometimes found
mingled_though ge.wuy ecting lightly. diffrent sations
Although there can be little doubt that crossed varietics of plants
vl have an advantag from their inherent vigour, yet we shal
see in our Chap re some few curious
bt well gocertind Tacis showing lhat beween cesain varicies the
pollen of one far from having a prepotent fertilising power on the
other variety, is less influential. This leads me to remark, that
although f,,u\ are reatly wantd {0 suppart the hypothesis, hat

erility m: n varictics slowly formed
Slcction Tk T shal be 51e 1o show n th same chapcr s
" Evichsons Reportn Ray Soc. Reparts 1841-1842.p. 161
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this i not in e yery improbable. AL mm 1 shallbe able cleary
o show that m diffclty in crossing species & th sierly of
their off-s < Dliows !awm s i simply/ASordaned
{0 Keep speciés distnct, On the hypothests that yarilty at Tast
CapCEvcics besrec iclics Torarh by mar & culd by a8
Specis, thre will bviously be o he Jeas diffeuty, where this
has happened in keeping such varieties for ever

this hypothesis it may be very important that two varieties during
the carly formation until converted into species should be isolated
or keptapart.

I8 i oppositon tothe genralfats, given i the thind chapter,
there do exist organisms, of which two individua x
a terval of thossands o generations, il or s, hen these
cannot be kept uniform by intercrossing & sclection cannot be
thus retarded. In such cases the formation of new varieties &
species will be stopped only from the absence of a new place in
the polity of nature, from the want of variability, the variations
not being inherited, the offspring taking after its grandfather or
moreremolc anceslor ntcadof i pa

49/TH er of the individuals of any species must form or
importan clement in he formation of new species through mataral

Severa considration incline me o lay considrsble
Ve have seen in Ch. 1V, on evidence which scems
mmon species abounding
with individuals which oftener present varicties; & I there gave
the abvious reason, that when many individuals existed there
would be 4 better chance within a given period of variations
arsing, which might in some way prove bnefcl 0 o seleted
aricty. Just in the same way, as an/49A/griculturist with a large
510 work ot will have a beder chance of gaining
e for the standard of perfection than will one having only
a few animals o sclect from: s0 again it is nurserymen, who raise
large crops of our diferent floers, who generally succecd n
geling new & As in cach country all the variable
e it s Do et G gk o s e s
s ol wnlimited tine fo any one: & IS0y pariculer orm
be not modified it will run a good chance of being left behind in
the race & being thus exterminated.

On the other hand a large number of individuals will apparently
be injurious by favouring intercrossing with the selected forms
But we have ot fcts cnough to guide ou conjectures on these
complex points: it may be that v amongst organisms

Which do o ey cros,generaly arié on a smll spos, pardally
0
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isolaed, i the mide o th rane of the parcrtspec
they remain !hcrc il 50 much mod o soend iy by
oversoming he parent for, sometimes crossing with t on il
Confines wih slecion continually acting on the cossed forms/
/The supplanting of a parent-species by a variety, which
inbert ll the charcters & advaniages of the paren, wih some
enerally be an extremely sow process,
already cxplmncd s omner par of this chapter; for instance
a variety more capable of enduring drought or resisting some inscct
will have an advantage over its parent only in the dryer spot, or
chiely whets the crnysbound, vt during lctuatons of scisons,

when very dry or when the hostile inscct is unusually s i
il veryuhere bave an advantage, & end 0 apread et pr\
its pare

SB35 perectly isoated spots, such as iskands, arc ofien
small, selection wil be here retarded by the fewness of the indi-
viduals; but at the same time the competition will be less severe
& there will be lless danger of the extermination of a new variety
from their being fewer forms to give rise to other new & victorious
varieties or species. The greater number of open places in the
polity of nature in islands, especially f stocked by chance colonists
only at long intervals, could probably more than counteract the
il from e foynets of iividial numbers;5156)/Certainly,
oscan isands abound out of all proporton t0 ther arc, wih
endemic forms, in comparisor u
hereafier (o b given, | suspeet hat the formaton of species
throngh anfursl slfetion] has been sowe. Consideriag the
whole world, from the fewness of the completely isolated spots,
rom the diffeuly of the subscquent diffusion of new forms
therein produced, such isolated spots, will probably not have
played a very important part in the manufacturing of species.

Slowness of Selection—From the various considerations now
advanced, we can sce that the formation of new species must b
an extremely slow process. New places in the polity of nature for
the occupation of the modified descendants of any species can be
formed in most cases only at an extremely slow rate. S
places will be due to physical changes, which will act ither directly
on the habits o requirements of the inhabitants, or, in a more
yportant manner, indircctly, by causing the extermination or
etangs n propocinal bers of some o e peie; Ly i
50, mot only will new places be opened ating

g
o he csonamy of iy of the 18 habyans sy be
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ON NATURAL SELECTION

thus most seriously affected. Al such changes will generally oceur
cither very slowly or at long intervals. Secondly we require for the
formation of new specis, varisbily, & epesed varistion f/52/
the most diversified nature, in order that changes of structure
may ceeur in the Aight diretion, Variablty Wil depend on the
conditons, more cpecaly on canging conditons, o which the
organic being is exposcd; & the amount of variation will in
depend on (e marmber of varying mdividuals. Selecion ects only
by the addition of infinitely small & numerous variations in some
given & advantageous dircction; & the process will be stopped by
want of inheritance in any such characters & retarded by inter-
crossing

T can well believe that many will exclaim, that these causes are

amply sullicient wholly (0 stop all modification d Grough nitural

selection: T do not believe so; but the result must be judged o

y the general phenomena of nature. That changes will usually
be extremely slow, T fully admit; & I am convinced that a fair
iew of the geological history of the world accords perfectly with
an ts inhabitants,

S3/0n he absnceof temediatefrns or.lnks bewen specis of he
same gemus — st obvious difficulty on our theory, is if
two or more spcc\m e i otk o parent, &
e been o lowly i by numcioussmllchanges why do
und us, or find embedded as fossils in the carth,
c finest links closely connecting in an
unbroken chain such speces? This subject must be dscusocd here
at some length, & likewise in our chapter on palacontology. That
Such links must, on our theory, have cxisted, o 4o now erist, |
fully admit, With espectto e mature of the links i s Gffeult
Iways to keep clear of one source of deception, namely th
:xpcx,l.mun uffndm5 direct links between any two species which
e ate considering: an example from our domestic breeds of
pigeons will make what I mean clear; if we take a carrier & Fan-
tail pigeon & consider their origin, we have not the least reason
to expect graduated links between them, namely birds with
ks slightly covered with watl & at same tme wih
tail Slightly cxv'u\dcd but what we should find, if we had records
y fncier, during he last (ow (housand years
would be ity et in character between carriers & the
roch rock-pigeons/33 v/The rock-
pigeon, being in s general characters intermedial between these
two brecds, though not having a long-beak covered with
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any wattle, or having its tail at all expanded.'/53/So again, still
e sron. i we look 0 (wo sesesSrmot n charters for
instance (he Horse & Tapie, rovm not haviag any id

its characters a tapir, as these two animals ar from
cach ofher, yet being in ts goncral orgamisat
eween hem. though, pethaps much more nealy resembling e
ofthese two geners than the oth
o bave already seen in (his chapter, it seem

probeble it o variety, whether arising inscnsibly from the
slow mdification of th wholparcn-stock, o when formed in
sepaaieace, a¢ on some one spob il o st ara with
i pareat, & subsequonty smadmg w.u tend in the lon,
to supplant & exterminate v its fmmmnon is
du to some new advantage 5amcd e th condiices 1o which
itis cxposed, & it will gencraly larely el the Advanlagn of
its parent. This process will be continually Tn ail these
casts we could. obain a chan o iteredit grmnom only by
discovering fosi remainsof extinct forms; or of those living at

ne time & within o

will increase in numby

P hecarad e i that of T compucrng vacicy
oF nsecsible modificaton we should aot ot any ont
(ime see within the same area, @ varety recognizably difirent
from L\u paren,caly e ndilual i feences,
those classes, of wi ains are capable of
ot Koo ool e mer e i
i innumersble ks conneting rcent with cxtinct secis,wil
mostcomvenenly disusced Inou hapcton palaconloiogy
Fimk sovortt ood ressons can b assigned. T will here
only add th the whole Torce of the difiuly rests on
sumption that our geolgiclrecords ar ot only mmy Continvous
in time, but during each period nearly con in space; for
it varkics, Wiich et o RooF 4 o e ekl Tocal

[Fol. 53 A] June 1855, 1 doubt whether 1 have o inermediate lnks yet clear An

oo e 5 o 0 e i e e oy
moderaie i, aver which s will it
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could only rarely be preserved. We should, also, remember that
the dfinton of th term species s atbtrary; i an extnet form
extent intermediate in character beti
tw,cxisting sposis, a8 1 f such frequent occurrence; (his may
D fiyloveom ny ooy s g of e intermedial links: the
ct form may have been the actual anceslor of our o species,
/Stmoreprdbably i oty b cay & et mecified descendant
ofthe common ancesior, ither i th difet fnof deseent of on
of the two speci e & extio: ) bt i e
would rank our in some degrec intermediate fossl as a distinct
Specics, without they Tikewise dscovered every intermedist grage
between i & one of the living species; but tat his should be
asseted obviowsly requiesth colletion of vry mauy specimens,
which generaly mus have bcn cmbeddod slightly different
over a considerable area: supposing moreover this
Rave been cffccted, as oceasionally has been he case, nothing
more is thought about it it s only the case of two ranm at firs
ranked by our palscontologs a8 two, spesics & subscquenly
proved by & second palaeomologit o-be merely varites. Con
hologisis now doubt whether certain sea- wshells, ving on the
shores of N. Americs & Europe should be rarked a3 spcies or
Vaieis; when the present day has become,a migcen r eoc
epoch i it pmmble "t the palacontologists of dnat fa uture
epoch will find fossilised intermediate lmks betwen these now
living & doubiful forms. He who does no s no right,
a fara T an e, to expectnow 10 find e o b

instance soulhward over a coninent; we find a1 the point whence
Sreste poney speces vy s, bk e e Soviand
some of them become, more or less abruptly, rarer & rarer, till
they disappear; but as they disappear, other closely allied or
eprescaitve speccs, spparely filing newly th same plae in
the exonomy of anee, fake e plce, i being e, & then
becoming more or less abruptly, c

comparatvely rare, often commingle in e oot whoh

* What 1 mean oy perigps, b bes wndesond by tming o e dingram
il al the ance

prntd st . 1236.7] Let 11 & 10 b two o

¥ o vt v bt il o th pren % A
7o they are carly & cllaeal descendans rom A, Which have becorme exinet
K ranimiied o escendants
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is narrow. Every naturalist must have been struck with very-
many sch cases amongt the irds & mammals of arge coninent:
it may be observed with plants in ascending m
shels, a5 discovered by th dredge, i the Scscending depths of
the s in such neutral or border territories without any
barrirs dividing them imo sub-regions and under apparendy
quite intermedial conditions do we not commonly find intermediate:
& graduated forms,conncting the o specics, which are supposed
by'Gur theory (0 have orginaly desoended from 8 common parea.
That we most rarely find such forms is most certain; the two
species, even selecting the most locomotive & ficely crossing,
animals, on comparison, will be found in every single respect as
distinet, as if specimens had been taken from the metropolis of
ysu/for 3 long tim, formerly ppeared to me
ulty; but the difficulty is largely duc, as
beliove, to comman, Yol crfoeous viows on severel potas n

T he fist place we should be very cautons in conluding that
because a continent is now continuous, aind in this
state during the whle period of exisiag speek any
extensive areas have been greatly elevated within the period of
existing shells; & what wonderful changes of level arc shown by
emtc boulders now scatered over the low-lands & mounaine
ummits, ave been born s over the sea. What
an enorous amountof ecent depresion of level may be ferred
from the structure of living coral-reefs. Even when we have no
direct evidence, the form of the land sometimes leads to the
conclusion, as in the case of the southern extremity of Africa,
which is so extraordinarily rich in species, that it formed at o
very remote cpoch, a large archips
tha very many single volcanic islands have within the recent
period existed as a group of islets; like those forming the little
Madeira group which are inhabited by many distinct species &
distinct varieties. Even when there has been no change of level,
deset tracts may fomerly have inorvencd, where the land is
now continuously fertle. 1f we look at some of the larger volcanic/
SSlistands, o read M Webb.& Berthelots account of Tenerlles we
Shall see that some of the valleys are almost as perfectly scparatcd
for some organic heings from cach other by lofty spurs as if
divided by arms of the sea

Tn such isolated fragments of land, groups of the same species
¥ e Prut. . Foths el absrvatons n i e n s Report. B
Astoiaion on fh Acgean Sea 18 431 p. 1174 & pswim
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‘might become differently modified, for they would be associated.
specaly afersny changes i citie 8c, with diffrent s &

diffrent proportionsl mumbersof competing asscitc: & i s
Cases e, Eould e Tormed 70 rodaaied intermedtal ks by
roming; nor would the more lsportan conditons of ife, i

lation o ofher organic beings. graduate msensily away berwcen
one of the isolated fragments of land and another. Aftr reelevation,
if the new forms had been sufficiently modified not to cross &
blend with each other, each would spread as far as it could, &
wauld mingl in he interncdite wmmms with other_forms
proceeding places. On cach of the once isolated
Eo® Bese ot v ox bt F o rslowit o
were perfect, intermedial links between the new forms and the
st under whichthey formerly e

ould we forget i fut,already given, of varities of the
aoe ey croesog sl somctins e apart, o rveding
a diferent scasons &, which would reaty Iessen o prevent the
formation/60/of intermediae links by crosing, though i would

o races or ed specics, we hardly cver know,
Whether they have orginated from erossing of frarm the Ghec
& graduated sction.of climate, or Froe v seiciion havieg
fitted those intermediate forms for intermediate conditions of lifc.
‘And our ignorance on his head greaty adds (0 the perplxiy of
this whole subje

i bl the fimmer broken & slatd sat of pats

now continuous areas, & in a lesser degree the voluntary

Separation of (he varitcs of the higher animals, have played &
very important part in the formation of species since become
commingled, or just meeting in a border territory; yet T do not

ioubt that many specics have been formed at different points
of an absolutely continuous area, of which the physical conditions
graduate from one point to another in the most insensible manner.
But here lics a source of deception; we are so much struck with
the evident manner in which th hest or moisoe graduatos aw

n gong from one latituds o anothr, that we can hardly wvoid/
§1bveiooking the more mportnt reluions of arganic teings to
cach ofher: We have every reason to believe, From what we seg
in gardens & managerics, that almost all organisms can withsta
more heat, cold, moisture or dryness, than they are exposed to
Vithin thel natual anges the definie it (h range of most

266
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apeies ander gradualy ineesing unfavourble conditons, being
nce of other compe; adapted 10 such

oo o g oing for i s mulhwam he decreasing
mumbers & final disappearance of any apecics, i ot by any means
wholly due but to
e siass of BN Sompriig
Sience o clers on which S apoccs sy Siely dpend or
food; & the relation of the prey or fo6d will again depend on other
organic beings; all naiure being bound (ogether in an inexiricable
net-work of relations /61 /A change in climate is very obvious,
Tt e gl for xibicuse, depebding on many corungeocics
& chiclyon other orpaic beings often frsemoved i the ssle
of nature i extremely obscure; & it is most difficult to keep this
teadily in mind. Honce we have 1o reason o expect tat in

e st o those, organic beings, with Which i
cormes ntathe most dirct competlon orstands i some rlation;
& the zone with really intermediate conditions, will depend in
chiefpart o the range of other organ bings, As we sce that he
Tange of most argitisms 1 In soine degree defned,
becoming, generaly within 8 ther narrow gpace, rare " & then
quite disappearing, the zone with really intermediate conditions
for any g species will senerally be mamow, & therclore cannot
support any vast number ies intermediate between such

two species.
Iteomes o llui that fthe majorty of the lviog forms i any
country, e defined in their

characierand do fot insensbly end {ogeiher, hen th reations

£ organ
in a wholly preponderant degree related to climate alone, then
he range & spesific modificaion of any form undergoing mod-
fication would have been related in an indubitably [?) clear>
manmer o th insensibly changing climtc./

62Whether we ought, on our theory, fo find many cases of

 narrow

s saly inteoedinc in il 15 “elations (o the (o
o Do Fenet . hahes SLThe s paed
many spécics are ‘undergoing. modificaton & on whether et
Sl g, il e v el o 6 o o
periods. Every fact in geology seems to show that species change
Very slowly & threfore 1 conplade that b few spesis are under:

27
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‘going modification at any one period; but as the process by our
theory is excessively slow, some such cases ought to occur in
every large area. I believe that they do, & in our Ch. IV several
cases have been given of varicties connecting two forms, which
have been considered by several naturalists as good species. The
ases on resord are probably few compared wilh those which exist
tare ot aritis o sub-secics o species (T there is 10
rule 0, Tollow 1 Knowing what to call such forms) soe
scanty n inividualnumbers, & hence wrould b oservd, ;easnly
only in countries which have been well we
“The truth of intermediate varieties beu\g individually rare s of
ko us, M/63/Woflaston’ has stated his opinion that
c  informs me that it is fou
‘wa busots & lantmolluscs;, and from is umense
experience in collecting, few naturalists have a better right to
express an opinion. 1 appli
Gy Tor hei opimons on tis head a fom the ertiel know.
ledge of the floras of Great Britain & the United Statcs, everyone
would place great confidence in their judgment. Both these
botanists concur in this opinion, & Mr. Watson has given me
a list of twelve nearly intermediate varieties found in Britain
which are rarer than the forms, which they connect. But both
these naturalists have insisted strongly on various sources of
ub n forming any decded fudgement o his head
§aTTherefore as It seems (o me, we ought 1o Sxpeit 6 fid
anly some fow gases of nternedite varietcs, isbabiing & Barow
zone between the areas inhabited by any two species which they
closely link together. But it may be asked, if varietics intermediate
in character between two bordering species arc ever once formed
in such narrow intermediate zones, why da they not endure for
as long a time as the species which they connect? & if the
S0 endure, cases of linking varicties could hardly fail to have
me in the course of time with species after species undergoing
‘modification far commoner in nature than they scem to be. T think
some sufficient reasons can why they should not last
for very long periods. As they inhabit a narrow zone (for we have
cen zones with really intermediate conditions must generally be
narmow) they can hardly be, & do not seem (© be, numerous in
individuals, so that they would be in some degree liabic to extinction
rom great fluctuations in seasons, or any extraordinary increase
ofnemies. They ae, also,bordere o cachhand by forms adapted
to the somewhat different physical conditions, to greater heat or

* Vaadon of Speces ..
208
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cold,moistur o dryness &, 1 the cophabitant of he bordering
regions, so that if during [a] few successive seasons the temperature
became higher or lower &e, they would/65/be Table to
on cither hand; & if they had not great powers of endu
of migration, or if any slight obstacles intervencd to migration,
they would be liable to be wholly extirpated. Morcover in the casc
of any two species having moderately wide ranges & commingling,
as is 50 often the case, in a narrow border territory, if We suppose
this border territory (o have been once peopled by a chain of
intermediate links connecting the two bordering species, we can
sec that these latter from having wider ranges would be more
abundant in individuals, than the intermediate forms in the
narrow intermediate zone; and on the principle already explained
of a large number of individuals greatly favouring the production
of favourable variations, ane or the other of the two bordering
species would have a better chance of being modified or improved
0 as to seize on the place of the intermediate links, & perhaps
even to invade the temitory of the other bordering species.
Finally, then, I suppose, that  large number of closely allied
or represcntative species, now inhabiting open & continuous arcas,
were originally formed in parts formerly isolated; or that the
Varicties became in fact isolated from haunting different stations,
dishiking each other, breeding at different times &e, 50
cross/6/That amongs those rganism,of which two individuals
rarely (or never) unite for reproduction, that varieties have arisen
o some on spot & fom having some deantage over hetpaen
cither during occasional times o at all times has spread (perhaps
Someiimes Grossing on el confines) & have. supplanicd telr
parent-forms; & this would be most readily effected in small
isolated districts. That amongst organisms of all Kinds, I suppose,
that many species have been formed on different points of open
& continuous areas, of which the physical conditions change in-
sensibly, & that in such cases linking varieties have been formed,
bt that these would ot (end (o be infnitely numerous & spread
wider space, for they would by no means be related solely
(o the insensibly changing climatc, but in an cqually or more
important mannr o he omenhat defiit anges of craty ol
organic beings Such linking variies (whethr produccd by the
o A i oF ol it o, .
st degree, or by erossag) soe, 6 Might bave been ifared
from their theoretically restrictet
individuals; & hence, I believe, w
by fluctuations of scasons, extraordinary increase of enemies &c,
%
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and by the inroads of the bordering species, which/67/they link
together. And lastly, I believe that these bordering species would
Dtve Petr e, oving o e grosier il e

modificd & improved, so as 1o scize on the places of the
intermedite & iking varcies 1 am well aware tha i1 wished
to trcat my subject as a mere advocate, it would have been better
to have slurred over all these complex actions & contingencics,
which apparenly must affet th formation of new pecis, & of
th retative importanee of which I cannot judge: bt my sbicet
i to pointout all dificultcs, a plainly, ¢ Hes i my power.

68/Summary of Chapter.—During the severe struggle for existence,
to which all organic beings, owing to their high rate of increase,
are exposed, during some period of their lives or during some
shortly succeeding generations, Natural Selection acts by the
simple preservation of those individuals which are best adapted
o the complex contingencies t all are related. Natural
Selection can seize on plainly variations or on the slightest
ifications, on_ mere ual_differences cven though. in-
appreciable by the human eye, if in any way whatever advantageous
to the individual, from its cgg state (o as late a period as the
powers of generation last & can transmit any new character. As
pecularites are often, probably generally, inherited at corresponding
ages, it can modify the cgg or seed, the larva, o pupa, without
causing any change in the adult form except such as necessarily
follows from correlation of growth As peculisrites arc ofien
inherited by the corresponding scx, it can modify cach sex in
relation 1 fhe others and the Tnéividugls of the male sex may
be modified by sexul sletion, nabling them 10 stnggle for
supremacy with othr mals, ion modifics bo
they may stgle for oreriey Dot ohe & et
ection will also aid natural selection in giving
most offping 1o e mos Vigorous males, under whatever con:
d cy lve, Natual Sclcton will scruinize every habit
{nstinet, copstituionsl ilfscace, cvery organ cxicmal & icm
Wil presesve the good, & ighy relet the bad. It may pause i
work for thousands of generations, but whenever a right &
fting variation oscurs, without crror & without caprice natural
will seize on it. From the several reasons already
o proces n al or aeary il cases will bs excessivel
“The greater the variabilty the better the chance of favograble
variatons. Individual diffeences secm 1o be of almost universal
oceurrence; a larger amount of variability apparently depends
m
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ON NATURAL SELECTION

mainly on changed conditions of life. The chance of favourable
variations occurring will, also, stand in some close relation to
e number of the individuals of the varying species. Extemal

ly on the als different]
:m 10 a cerlain/70/limited extent: as will,
also, use & disuse; but to these subjects we shall have (o recur in
a future chapter.
Intererosing will prevent or retard the process of natural
selection; but here we are involved in much doubt. Those animals,
Which move mach about & unite for each/70 vibith will s b
Kepttruet to their parental type; o if undergoing change will
be modified in_an ible manner, without any recognizable
varity being formed at any one period. I may, however, be
otherwise in those cases, in which varieties of the most frecly
crossing animals/70/fom, thie very frst commencemmen, haunt
distinct_station or breed at different periods &e.
organisms which rarely cross, & which are capable ohncmmng
at a quick rate, may be formed on some one spot, & thence spread
with il etardaton rom interrossng
whic selection will act & its very
power o efiect any thing will malnly depend o thre being places
in the natural economy of any country not filled up, or not filled
up as perfectly as possible. And this will depend on the number,
e, & relsions of th other inhobltant of the rglon, i a far
more mportant wannerthan on s physical condiions. Look/71/
it the woodpecker or the Bee or almost any other animal or on
s (ough st the relatons o ofher organisms, a8 w have
cen in our last Chapter, are less plain, thougl i
& s ho cleary i siebcace 1 T 1 i Orgati bt
a woodpecker or bec = inhabit the hottest or coldest, the
it regions, ye how esscntlly simla s its Whole
n. Hence | mm at ganism

of the old Tnhabitants, as perhaps the most important of al
ey of Schral change, 1Fa comvorous o rebivorogs
animal is 10 be modified, it will almost certainly be modified in
relation o its prey or food, or in relation to the cnemies it has to
escape from. Change of climate will act indireetly in a far more
important manner than directly, namely in exterminating some
of the old inhabitants or in favouring the increase of others. The
immigration of a few new forms, or cven of a single one, may well
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through natural selection, this alone will almost certainly lead to
the modification of some of the other inhabitants. Every where

sec organic action & reaction. All nature is bound together by
an inexiricable web of relations; if some forms become changed
& make progress, those which are not modified or may be said o
lag behind, will sooner or later perish.—

When a district is isolatcd, so (hat after any change in its physical
conditions, new beings cannot freely immigrate, or enter only by
a rare accident, the relations between its inhabitants will assuredly
in ime becorme grealy disturbed, Herce I infer that isolaion

d be minently favoursbl to th producton trough natursl
wiesion oF o s, Tolaion will 5o to 3 ceriain
extent lessen i ianding gisonce of e
facilitate the supplanting of the parent type
ﬂﬂsnnr\g, & lastly it will give time for a variety 2ol suffiicntly

as/73/not to blend with, and to hold its own against,
e arnies formed cscwhere, wih Which it may heseatier b

cach new varicty s formed through natural selecion, solely
(ram having some advaniage aver 1 paren, Sach now varcty

4o the ntermediate links by which sach new species must ance
Hhave been clsely conected with its paret, we coud expect
gencrally o find et otly amongst forsl e n those cases

wever in w s, anging over a coniinuous are, 15 at
the prescat day i the act of breskingup ino two or mare disinct
spesics, e aught 0 i intemedisi ks in tht o bordec
SEmstoe) whid 4 realy tcomeione o al s Oraens & sorsani
condiions; but e have o reason 1o cxpeet (& find many such
cases, & we do find some. The intermediate links in such border
tertitores, from reasons already assigned, would be liable to carly
sriemony

neral rule we have seen that widely diffused s
abounding Wil in-/74/dividusl, & belonging (0 large lourshing
gonera,ars those whic vary most, Of the varieties descended
from any one speces, ¢ e which differ
Taos froen tach Sfbes & oot parcatt 1 Al respocs, wil in e
Tong run prevail, for they will be enabled to fill more & more
widely different places in the polity of nature. It follows from this
that the amount of difference which at first may have been ver

small between any two varieties from the same species, in cach
successive set of new varietics descended from the first two, will
steadily tend to augment as the most divergent or different will

m
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ONNATURAL SELECTION

generally be preserved. From reasons already given, namely from
the number of different places in the polity of any country not
being indefinitely large, and from the individual numbers of each
species necessarily being small where very many species exist,
‘which will render such poor species liable o accidental extinction,
and will check further modification,—the number of specics in-
habiting any country will not increase indefinitely; and

most divergent are those which are the most likely to succeed,
the intermediate forms, whether called varieties/7S/or specics of

principle of divergence always favouring the most extreme forms,
& consequently leading to the extinction of the intermediate and
less extreme, will taken together give rise to that broken yet
connected series of living & extinct organisms, whose affinities we.
attempt to represent in our natural classifications. For all organic
beings during all time seem o have been related to cach other
lke fuigs divergio from the same branch, branches from the
same limb, and limbs e same main trunk representing the
Comiin, Sacitot oF & Wholo k. of cegedis Wit iy
intermediate branch and limb now los

Finally, then, in regard to the several conlmé,cnclu favorable
to natural selection, | am inclined to rank changed relations or
associations betweeh the inhabitants of & county o opening

the most important clement of

su ability, which is largely contingent
on the/76lnumbor of individusls, s of secondary
though perhaps time being given for each new variety to be

is fa (00 much involved in doub for us (0 be enabled to weigh
 balance between» these several contingencies./

6 A/ Thus far | think we may ith saety conclude that  farge
et ot nd lockedwithncalysilr specics, i by subsidence
converted into a g s, like those of the ereat Malay
archipelago, wmlld i the course oftime be sminently favourable
for the production of new forms; & such archipelagoes are known
4o be extraordinarly rich n species. I (he course ot e, afer

supposed subsidence, we might expect the destruction of some
species through climatal changes and the occasional introduction
of stray colonists; oscillations of level when
cause more destruction, when upwards would extend the area, &
m
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ON NATURAL SELECTION

make new stations;—/77¢58/and thesc combined causes would
act powerfully on the relations of the inhabitants to cach other

variability of many of the organisms. In such large islands, there
would be plenty of individuals to act on; intercrossing, at least
on the confines would be prevented; & time would be allowed for
the varieis inal the islunds 1o be srongly marked & perfected
a better chance of cscaping annihilation, when

thrown fato compcmmn with other & more favoured varieties,
rmed clsewhere. Those organisms which were originally common
e region, before the first great subsidence, might become
converted into new forms, whether called vari
aratc island, or in some of them remain unaltered, according

chipelago, through rencwed clevation, (o be

produced from the same parent-species in each former island,
some would probably remain on the spot o which they had been
adapted, some would spread, & if only slightly different might
become blen crossing with other varietics, or they wou
exterminat tem, ot if sufficinty distinct migh ive commingied
with them. But in the case both of varieties & specics, the most
divergent, or those which had become most modified 50 as to fill

e most diverse new places, would have the best chance of
surviving,

R yna—————
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CHAPTER VII
LAWS OF VARIATION:
VARIETIES & SPECIES COMPARED.

INTRODUCTION

“The wriing dates for chapter vt are not clear from Darwin's Pocket Diary.
i o ot i e Tollowing caper Havig hed e i
At resumably commenes 2 chapter
ot begnning o At o o ot Mo s Hisanue

facts appearing both in @ paragraph in Darwin' feier 557, 10
Hook 8 of chapier Vi it seems lkely thal boih passages were
writien al nearly the same date. Probably by June in's writing had
almos folio 105, fo on that date he mentianed in 4 leter to Hooker®
that: I have been so miuch interested this morning in comparing al my

 the several species of 1 quus and the

chapicr, forms the subject of follos 105 o 113, and Darwin presumably
Started to write it up soon afier he had reviwed s relevant notes
Darwin had probably completed chaptr vi by July 3,1557, when he mailed

Down, Bromley. Kent
July 5 [1857)

My dear Huxley

Wil you be so kind as to read the two enclosed pages as you
said you would, and consider the little point therein referred to.
i o hougit ¢ oty sl you wils S fr I

is Just {0 compare prtal generalisations of variou
¢ how far they coroborate cach other. Especially I want your
oplnios o o ik Tam right n einging n Ml B
view of classification.  was long ago much struck with the principle
Teferred to: but 1 could then see. o rational explanation why
affinities should go with the more or less carly branching off from
a common cmbryonic form, But if MM Brullé and Bameoud
rights it seoms (0 me wo got some light on Milac Edwards views
of cissificatan; and this partculrly inteests me. 1 wish [ could
anyhow test M. Brullés doctriné; a5 in Veriebrates the head
ML o 56 AL I012NY, 1459
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LAWS OF VARIATION

consists of greatly altered Vertebrac, according to this rule, in
an carly part of the embryonic development of a Vertcbrate animal,
the head ought to have arrived more nearly o its perfect state,
than a dorsal or cervical vertebra to its perfect state. How is
this? T have been reading Goodsir, but have found no light on
my particular point. The paper impresses me with a high idea of
his judgment and knowledge, though, of course, I can form no
independent judgment of the truh o s dostrnes But by Jove
ould require a wonderful amount of evidence to make one
Seboro tha g e of s clepun o i e mcyo vercbeas
in it, than the head of a Horse or Ox. Many thanks for your last
ccture, How curious the development of Mpysis!
yours very sincerely
ci. pARWIN

Do you know whether the embryology of a Bat has ever been
worked out?

14 Waverley Place, July 7, 1857
My dear Darwin—

T have been looking into Brullé's paper, and all the evidence
T can find for his generalization (adduced by himself) is contained.
in the extract which I inclose—Let us dispose of this first—
Paragraph No. I i true but does not necessarlycither support

ests on paragraph No. 2—N
crors.—You will find n my accmml ot
the development of Myss. that the anicnnse sppesr

o hsaoverlons Rt s e s
Fing with regard o Aviacus—and 1 belicve 1 ¢ be troe of
CGrustacea in gencr:

The sccond statement, that the legs do not appear until the
buccal appendages have taken on their adult form is equally
opposed o my own observations & 0 ll those of sl who have
worked in this field.

It would have been very wonderful to me to find Brullé resting
such a generalization on such a bass, cven had his two affirmations

ct, been correct. But as they are both wrong—

one can only stand on one's head in the spirit—
o the convers proposition marked 3). 1 i equally
tennules backwards Tl in Mysis

CDLMSS. o 145, pp 152 W. R Dawson, e, The Husly Papers a decripiive
catopue, (Eondon, 5461 .20, s s s Dirwin e .53 and v e
ey 5,15

B
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LAWS OF VARIATION

& i dstacus sppear in segular order from before bakwards
wholly without respect to their future simplicity or comy
and, what i sl wore for M, Brullé, the ophthalmie pedunc
I are the most rudimentary & simple of
3l the appendages in the adult make thelr Appearance at the
most very litte later than the mandibles & increase in size at
first out of all proportion to the other appendages
M. Bl baseshis whol genealization upon what he supposes
to occur in the Crustacea—whereas the development of
dstacus & MmsAaffords the most striking refutation of his views

e having ilerd Brulle could' help the pun) I must
say that 1 can find no support for bis generalization elsewhere—
Thete s two rgans i the Verebrta wher devlopmental isory
is especially well qualified (0 test it—the Hear e Nervous
\yﬁcm—bmh prsening th grecst possble mmnu of variation

intheir degre of po in di ers of the vertebrate
Serics—The hea very sinple as compared with ot
S Mgmteat e e rcln\mn obtains between he bains of the
two—[Darwin's comment: ‘Good"] 1f Brullé's doctrine were
corrt therefore the Heart & Brai ofthe Fish thowld sppear at
a later period relatively to the other organs than those of the
Mammal—I do not know that there is the least e any-
thing of the kind—On the contrary the history of development
in the Fish & in the Mammal shews that in both the relative time
of appearance of these organs is the same or at any rat
difference if such exist is so insignificant as to have escay

With regard to Milne Edvwards views 1 do not tink they at
all jnvolve or bear out Brullé's. Milne Edwards says nothi

“2Sec to this'] as far as | am aware about the relative time

appearance of more or less complex organs— should not
understand Milne Edwards doctrine as you put it, in the paragraph
1 have marked: he seems to me to say that, not the mast highly
compls bt the most chaactersic ogans s the firt devlopod

T of

28
g

o b e oo St et
e e veiopeaThe smimal body isbult up ke o Hous
—where the Judicious builder puiting together
o nple sihersAcconding. o Brls nadon of Nowarcs
opeaton he would begi with the comicss, cupboards, & grund

T quite true that “the more widely two animals differ rom

one another the carlier does their embryonic resemblance cease”
m
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LAWS OF VARIATION

but you must remember it the dlﬂ'cmnmuol\  which takes place
is the result n
o g G tmlmg Spisthoh
divergent ypes.—

1 should be quite inclincd to belicve that a morc complex part
requires a longer time for its development than a simple onc; but
it does not at all ollow that it should appear relatively carlier than

for its development than the spinal cord. Neverthcless they both
appear together as a continuous whole, the Brain continuing (o
change after the spinal cord has attained its perfect form. The
period at which an organ appears therefore, sems to me not to
furnish the least indication as to the time which is required for
that organ (o become perfect
You see my verdict would be that Brllés docrine is quite
is contradicted by
animals are concerned—& 1 suspecta Bmamsr would give you
e same opinion with regard to pla

Ever yours faithfully
LU

[Passage coicd by Kuxley fiom Brul, A sl nat
-3 z00l. 2 (1844), 282-3:]
1) En suivant, comme on I'a fait dans ces derniers temps les
phases du developpement des Crustacés, on voit que les picces
de la bouche et des antennes se manifestent avant les pates
celles ci que par suite d Srieur
—2) De lear cdié, les antemnes sont encore fort peu développécs
que les piéces de Ja bouche le sont déja plus; enfin clest lorsque
les appendiesbuscau on revct 1nrmc s dofeent comerver
que s pates commencent & ulte done cette
s omrlale el puesiel st e monmen
autant phas 151 que leur Sircure doitSrephas complee. On roure,
en outre, dans ces développements dm.rs e nowvele preuve dé
Tanalogie des appendices. Ainsi les paties wont pas de trans-
formation a subir clles nc se mm\m:m (e, quand s autees
appendices ont déja revitu la fom ichoires ou
S ont s st il 1 appendice & moivens it
pls tad quls ont moins de ransormatonsd subir: e e conple
‘ment de a loi précédente.” On peut par conséquent juger du degré
dimportance S do complication dun appendice par Tépoduc
‘méme a laguelle if commence & se manifester

21
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s immediate reactions to Huxley's letter, Darwin
jotted down in pencil the following:]
VI, 41 A/There is only one point in which T cannot follow you

am' of development or modification begins (o change the soonest
from the simple & copimon embryonic form of the petals; then
1 cannot but think it w throw light on Milne Edwards proposition
hat the wider apat nore difteen. the classes of anmals, (he
sooner do they diverge from the common embryonic plan.—which
common embryonic plan, may be comparcd to the similar petals
the caly b~ v ptals i one flower being comparcd
tothe distinet,bot simlar embryos of the difeent classes—] see
", bt M. BV ek e Tt gL &
m\pnrmm mws being first developed & 1 sh” have thought that
the charfacteristic] organs w' be developed.

These comments Darwindevloped i i eply of Jly 9, 857, in which
he thanked Huxley and mentioned ould " not slhude 10
Ui ot Which { ethes e sben m et 1o e s st

e 85115t i o o0 o Daces ok s pe, e
the numbering of folo 45 to read 40 to 45' and he half cancelled the corre-
sponding enty in his able of contents

LAWS OF VARIATION:
VARIETIES & SPECIES COMPARED

1/We have seen in our first & fourth chapters that changed conditions
ofexionce, cpecially if accompanied wih exessof food, seems
0. But it must be owned that we

S romndiy Spaorent  ogas ot Bt ss0se oF varttion
We do not know, whether the change in the conditions must be
s s degree abrupt to cause much variation as  think> may,
perhaps, be inferred from such changes alone affecting the fertility
£ orianiuin, or whchs x such Blghick change ove & longts
period would not be cqually effective. We can assign 1o sort of
reason why one organiym varies grealy under domestcation, &
‘why another varics har ly at all: why in a state of Nature, most,
but not al the species of cortain whole groups are excessvely
variable; & we do not even know whether tis later sort of protean
Variation is the same as odinary variation. Tgnorant as we (hus

ML,
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arc in regard to the primary cause of variation, yet when varicties
do appear, wef2/can sometimes, in a very dim & doubtful manner
point out Some of the laws governing the changes in structure,
s attempld in m et chapter Fere I shal urther wreat on
this subject; & compare domestic varieties with those naturally
produced, & oth togciher with the forms saled by Naturaliss
T Tt omm be shown, oven partlly, that spcies difer from cach
other in a similar manner & apparently according to similar laws,

a5 do varctios, It syengthens our view, that Jpecie e only
strongly marked varieties with the intermediate gradations lost,
The o1d cosmogonists believed that fossl shll, resembling but
not identical with living shells, had been created within the solid

shell plain evidenee of similar structure, & therefore
he would affirm that their origin & formation must have/3/been
alike. So 1 believe that the similarity of the laws in the formation
of varieties, & in the so-called creation of species, indicates that
varictics & species have had a like ori not that the one has
the nature of surrounding causes, & the other to the

diret inerposion f the Hand of m‘,
e laws which abscurely e lo which
e brety ahaded v ot st Chptr, toguts s o
others not Lhu\ m:mmnvd, may be grouped under the ollowing
heads, (1) The immediate a the cexternab> conditions of
Tie. () The effects f habit & e (3) The comelarion o grow,
ey the manner in which the modificaion of one part afects
wother part, cither through quite ki sclations, or by such
elations a8 that called by Geoffo

supposed to cause the reduction of another; or
carly arrest of development in
any modification supervenes, any early change of structure affecting
pts subscquently developed;-_mltiple patssiongly tending
{0 vary in number;—homologous parts varying in a like manaer
& tending to cohere &c.—(4) Parts developed in any specics in
an extraordinary manner «& rudimentary parts» tending

(&) Disinct spcccs presening analogous vriations & 3 vriety
sembling in character another specics: reversions
o angearal forms (6) Th disincive character of varites more
variable than specific characters; specific characters more variable
than generic: sccondary sexual characters variable. /da v/Lastly,

210
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aieics e, frequenty amongst those species, which
are most closely allied that is those which fall into the larger
it e ‘lmmyl the more common species, (or those which
are the most vigorous in any region & are consequently most

sbundant inindividual mernbers?) lso amongst those which bave
Whiest rangeoot, aso, s that er genera,
e apt 501 aaly {0 bo the oot variabl, bu to bave 1o wides!
ranges & to be the most abundant in individuals. From the facts
to be givem underthe s head e gan, if the view that varitics
& species de ential deeply
interesing praphete glance o the fr future of the organic
world; we can dinly sce whither the forns of s are tnding;
where about in the great scale of Nature new species will arrive,
Kt oht o el e o e

4 bis/The immediate or direct action of exiernal condiions. When We
find that certain_individuals of a species placed under pcc\l!mr
s, are all or nearly all affected in some particular manner,
Cspecally i ll ar soon affeced, & more sspetily if (e o
Teation does not seem of any e o such individuals, o that
robably it s not the rsul of seloction, then | hould be incined
o attribute the effects to the dircet action of the conditions o
existence. But it is most dvh’cuu o cl\mm.ﬂ: he power of
selcction /4 bis/d o believe that climate
Vit oo g et Yiests eckon e vonly eouongis
of animal, bt when adantage of i s aken by man & long-
oled animal s produced by arifical & etion, it would be
Wrong toattribute such wool (0 limate;
5501 would be i the caseof saturld bissclection.

Fenka Th, Tk givan s the Tt Scpi & Sbpl i
some case attribute greater size, early maturity, & the nature of
the hairy covering &c to the immediate action of food & climate./

5/The time of flowering in plans. in animals 10
doub is affected by climate; & a more curious difference has been

beerved in & Lizard, namely hat it 5 oviparqus in dry Northern

Chile & iviparous i humid Southen Chile’ But in such cases

Separate the various clements of

25, ee Canag tell whethe i b cold or darnp r lessencd or

e o it s produced any given reslt edly

& olen disorted Szt of the shels in the Baltic may bu

Salely aumoed 0 e bockih waters Tor he hele row more

perfect as they approach the open sea. Few Naturalists, however,
* M. Gay, Al de Scincs Nt Zoolog 2 s Tom .. 224,
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would rank such shells, or the stunted plants on a lofty mountain,
s varite:But 1 can by see whe o dav  lineof separation

presume that tis sssumed that these dvarfed states e not
REcavary: & his would be & vaid disncuon; oot
previousty seca how Gffcult it is even o conjecture what is
inherited in a state of nature./

in some cases of shells having an immense range, as that
of the common Buccinum undatum from the North Cape to
Sencgal," which presets a perfect scrics of intermediate grades
between the extreme northern & southern forms; I presume that
the modification may be attributed to temperature: but in cases,
where we have a sirongly marked variety, at the northern &
southem end of the range it 3 attow zone inhabited by an
intermediate form, of which I hav obscrved marked cxamples
with cirripedes, it woul o atibute the difference to
T e e “probably fis some into p
according to my views is in the act of making two specics. In
regand o colou, Forb it is easy for the practised con-
chologist 1o dist cns-of e most panied shels
Gaihered on the southern coass of England, fom those taker.
on other parts of our s degree with
the tits of certan shels specitied by him, which ange from
yw laminarian zone into great depths.

V1 he case of inscts, i we red the accounts iven by Oh\vn\d
Heer' & Wollaston on the changes which the
in ascending mountaing, & in approhing e pole gcncm!ly Tt
by no means always ing darker-coloured w
wting (b change 1o climate: So again, M. Wollasion’

S o S e et st Uy b Ak
insects i, s affcts thom i vagious ways. I regard to Bids,
it will suffice 1o quote Mr. Gould," whom no one will accuse of

g varieie, togelher, & he says hal ind of e s pecies

are bighte coloured n he fteior of continents han nca the

st which e st 0 (h grater clmess tmospicre

PIGAVIL i well known that in animals wih fr,

the skins are ich more vatuable, the futher North they are’
| [Deshaye] Annses dx Scences Nt 2 s Zaoog Ton v

e A e ity 145071254

Qb thom SR S N 2 5 96 0 M, Wollston n the
Vi Sy

37

& B S Mesing May . 1855
* Feo e Charcies of e speclr, ot ot nhabiing vy Gy disris, a1
‘Nochipelego. ihe desrts of P & Northern Paagoris, 3 wold
s et ol 5 it colaain of b & it
w
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LAWS OF VARIATION

collected." In plants several cases are on record of the same
individual or al ts seedlings changing in a few generations, without
the i ofselestin,the it of s lowers e brought rom it
native home into our gardens /6 A vICold seems to lessen the
oty of (he corours of Rowrs, a1 asened 1 bt i case
with some on high mountains, & as has been observed |>y e
Dutch ulivators it her yseings 6 AMoqun T
some isiances of plas sequing b vasiaion mre flshy fh-ig
When growing near the scat It has oftcn been assriod tha the
Same ant i more woolly when growing on mountains than on
lowlands, & Moquin Tandon' asserts that this change occurred
with several species from Pyrences when placed in the Botanic
Garden s« Toulouse: but Dr Hooker informs me that he Anchyls
salnesuia s glbrous i e Alps & woolly o bot 0y bl 7
mor x Hooker alr labulting some Alpine ﬂums does not
it iy species the p oolly plants
o be large, e 1 incined (o beliye at dryacss s  honger
l:ndm\cv o produce hairs on plant
it i o RO RN
g o st ot oot oyt o sffeed
by selection, may be wholly attributed to the immediate action
of the conditions of existence. Small & unimportant as are the
modiicatons, i eserves otce, it they sl naridly end
e same direction with the characteristic differences of the
et o s Haa se Banesiton rsa. b
incomparably more beautifully coloured are the sca-shells of the
Tropics compared with those of the cooler temperate regions. It is,
0, well known that shells confined to great depths are almost

colourless. o Cotooptery e generally
Vollaston expressly states as every collector must have

sea frequenly have fleshy leaves; those of dry & hot countries
woolly leaves; those in tropical regions brilliantly coloured flowers.
‘Arctie quadrapeds are thekly lothed with for. The specics of
birds, which are confined to the interior of continents, according

s ritish Quadtupcds an the Exmine Stoat see Bronits Geslchlichte der

, Nown.B.2.5.87

# D Hooker o the Clmte & Vegetton o the Sikkim Himalayap 40 i regard
o hododindon el Mr . . Walsons sesount o e Avuren

Mo Tadon El s e T 42

© Elcmintede Tertlogic Vigelep. 73
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LAWS OF VARIATION

{0, M. Gould,are more besuifuly colowred than those which
inhabit the coasts & adjoining all these cases, the

spe h according to our views are nnly strongly marked
varicties, are naturally affected in the same manner, but in a
stronger degree, as the forms admitted by naturalists (o be mere

In some cases the action of extemal causes, which 1 have called
immedate, from is influencing apparently without selcction, .\n
the Individual exposed 10, /§seetas indirctin s inflacnce, b
which, I mean, that very different condiions will produce the
same result. s D, Harvey te highest posible autboriy on
sea-weeds, Says* that the Fucus vuu.u]mlu’ £ the Canary Tslonds,
where the heat is t0o great for carly similar
form, g inthe Balic where Tois npared by the brackivh water

; & he adds that no one "would be prepared for the fact
ihat the hea of the ropica sea would cxekci the same irans:
forming power on a particular plant as the mud & fresh-water of
a colder climate.” In other cases, also, it would appear that an
organism presents a nearly similar range of variation under what-
ever condition it is exposed: thus to give a very tifling instance,
the comuton Plygal s bl whic & puple fowers i the cold
humid island of Faroe in gland & southem Europe.
The Juncus bufoufos whish ranges: o th arce regions to the
equator "in every region seems to present the same variations
in its size & branching™ These cases, which 1 believe (o be not
comimon, though Dr. Hoket ks a good many coukdbe collered

ssed in the fourth Chaper; they show us how ignorant

we are on the subject of variation, & how prepotent an influence,

the organisation of th speics has on th causcs, whaver they
Variation.

Upon the whole, T think, we must atribute some effect (0 the

action of extcrnal conditions; but I am inclined to

think it is very litle. Innumerable instances could be given of

organisms of all kipds exposed to an immense range of climatal

& other condiions,” & yetnot varying in the least, & mm,h as

(oo as e Bl ar it sion o ool & eamsion
sl T € ML 0 Bt oo 157 s
J LAL 1, 801 Darw oo Ape 12 o i f s

e e
415 Doron et Linn, Tawsacions vl 18 524
b s Notugsen 1837 .10} of anshered specic rowing on hot i
Y
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AWS OF VARIATION

Mr. Wollaston s remarked, we ought by no means to nfee
s have no influence on one species, they will

i a wagber:yet 1 ik we o may 0 s cctin et be
uided by dhe frequency of such c:

independently created species, as only strongly/l /marked m}c};
the bigh dgr of gmeslty

roic zoncs, are inhabiled by specics,
omn rloy:ly Ao e e s i comtrmair}
of the view, that climatal conditions have no great influcnce on
SRSARE: Tt 1 Tk, S0 1%t SBCSa % wiepratinty
ereated, these latter facts will have no weight.

declimatisaton—Though climtal condilons may hav o rea
influence on organisation or visible structure, yet it is notorious
that the great majority of organic beings arc adapted, within
‘moderately narrow limits, to the climate of the regions» which

g8

amp cold woods of Tiers del F\lcgo&up 10 the limits of ctermal

ot onhe Cortner pe s supise o e i accustomed

{0 mest forinstanc, one specis conined 0 th Tropics, anther

o the temperate & anothér o the cold regions; his surprse I,

s, increded, from fasely aibutieg (s T beie) 150 uch

weighvi 1o the rlaions between climate & visble sructure
; but the

umnmmm, Coch arcaarels powet of Sy food & ccang
are obscur in the highet degre. Not must we ove
i S af aapiaion s conmcion o e Ting be
10 the Climate of fi own resicied home: when a new plunt 1
intoduccd rom frcign land, untl ctual al v cannotcloscly
tell what range of climate it will endure. Even plants confined to
crain isads, & which have never enged o o s we now
fines of their home, are found to cndurc
very different limates 1ook a the Snowbemy tree (Chibcoeca
ahose burning coal & othe similr cass given by Humboki n regard to cerain
rases on the edges of hoksprings. Maby plants have cnomous ranses (sce
Hiooker inroduct New Zealand Flora . 3) & remain unhered: ome rns ffom
e b of he Hinaaya. & cler motain up o an e i A b,
ihc Nanina vesicalsrunge fom e ht pains of ndis up 010,000 et (Hatons
Gl of G 308) g e P ity s T e
o il 2.3 547 or

range (Honker Himaiayan of inses sc¢
N Wollston's excelet discusior i bis Variton of Speces—
uld b casy o sccumul
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LAWS OF VARIATION

racemosa) how difficult to eradicate from our shrubberies, who
would have ever supposed that it had been naturally confined
o the West Indian islands? Those who think cach specics created,
we now see it, will. Must we say that such island plans were
crested fo e prospetive chance of th island becoming Joncd
{0 the mainland & thn ths plant in ueston spreadin
Neverclssthere can be o queston tht very many, probably
most organic beings re prety ch;cw apted o hei own
other climate; & if the specics/1 2/of e descendants
from one common pase iy Gkt ot e SOt o
come accusiomed o very different climatcs. Ts this
pomblc” 1 think he oloving fcs, hough fe from the nature
show that plants at least do become in some degree
acclimaised, Dr Hooker sates ha he s found a great difference
in the hardiness of individuals of several Himalayan plants.
depending upon the height at which the seeds were gathered: he
itances seding i, which e a th eigt of 12000 ot
ilst those from 10,000 feet were tender;
50 here 15 grat differnce with the Rhododendron arboreur
according (o the h ds have been collected.
Mr. Th Ceylon, whose
accuracy is well known, writes to me, that he finds "tha individuals
of the same specis are acclimatised to different clevations,—being
more & moe impatient of cltition at any station, acconding
ey have been tnspored (o i fro i greater &
greater altfude.” Again €, Watson has culdvated a variety
ritsh Lywmchm brought home from the Azores, & found
it was decidedly tender”/
13 think,also,tha thre can be nmn doubt that the vaictis
& Sabrvaeis o ur domeni animls & pans ekor 8 bt
TiouE e e Heimes it i I SR oI
this from the caution incessantly given in works ancient
of agriculture, «n all countres, even in the old Chinese Encyclo-
pedias, not rashly to change the breed of any animal or race of
one to another district, more especially in wild moun-
fanous disrics/ 13 v/The horses fom Algers sood the climate
of the Crimea better than those of Europs rom
Cape of Good Hope “are far beter adapted- 1o I than (he
same breed from England :* the
Canton, Manilla, Mauritius & the Ke

distinguishable (o the eye, but the Cochineal insect perceives a
* Flors of New Zesland et 3. * Phytologist. vol 2.p. 976
* Royle Productive Resourcss ofInin. p. 153

6
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LAWS OF VARIATION

g difference, fo it il louish orly,on the Indisn plany,
een formerly imparted by the Portuguese
T37Biffernt dogs have extremely difiren capaciles or mg
heat, but then their probable origin from distinct specics renders
this case of no value. No one, I presume doubis that the Negro
& Laplander have very differerit constitutions in regard to climate.
Again we have some instances, but here also from the nature
of the case but few, of animals natrally extending their range,
we do not know how far the individuals actually become
acclimatised to their new homes: this Audubon gives sever
stances of Birds, which undoubtedly/14have exlended ther
range much farther northward during late years in the United
St Pl ke tere can b T douts it viog 1o tos
inoduction of c cmm a vulture (Cathartes atratus) in S. America
now ranges undrod miles further south than it originally
2d thra centurios ago: The inmumerable istances of plans, not
Cultivatd by man, & of some few animals (Dinsects for msanée()
not domesticated, which have been naturalised through his
agency in many countries under different climates show clearly
rganic beings can adapt themselves, whether or not becoming
acclimatised. to new conditions. Look at the common mouse
rat which have run wild on the hottest & dryest volcanic & coral
islets under the equator, & in Faroe in the north & at the Falkland
Islands in the south; it is opposed to all probabi c
species had aboriginally nearly so wide a climatal range. The
Fatlow-dect is fefal in Barbuda in he West Indies, & ca live
on the shores of the Baltic; but it is superfluous to give
instances—

These facts lead me to blieve, that many organic beings by
slowly extending th  acclimatised. Whether
el mapeatin 113/ Roted by v bl o by e sl
selcction of individuals born with a constitution, fitied cither to
reate heat o cold, 1 is imposible o sa: probably both actons
coneur. The spreading o
there is no physical barricr, will depend, mainly, on the naturc
of the other inhabitants, that is whether there be any place which
it can scize in the polity of nature. If there be such place animals
& plants will, somefimes extend their range, even although the
climatal conditions are in some considerable degree unfavourable

lap 5o
IS Appenti i rospal D cading st stk e

s o Pone Vi e a:umhrw o wsdtion hy 6
ety et v sl e
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LAWS OF VARIATION

0 them, as we scc with the Elephant reduced in size in India
mmh of Lat [ ); & with the Capercailzie,' in Northern Scandi-
& with the dwarfed tses i the norhen parts of Scaland
& the United Staes. But the spresding will,also, depend pon
how closely the organism has become rigidly acclimatised (o the
conditions o its naive home. carly it our domestis animals
Some, plants have great liatal ogibility of organiation, a3
we sce ih their cukivaton & i thir becoming frel wmde Such
different climates; & in their generally retaining perfect fertility
udden & great changes of climate. Although in many cases
we do not know/16/what were the parent forms & what their
ol unges, o how many aboriginally ditnet species e how
blended together in our domesiic races; et if we look at the whole
oy o aur domcst. producons or Even i fo msance e ran
throughthe shorcr catalogue of our domestiated Birds—there
can be no doubt that they live under a much greater diversity
oF climate than do a0 cqual number of organiohs iaken i nape
hazard in a state of nature, The arguments given towards the
close of our second Chapter have convinced me that our domestic
inally selected from having this
constitutional flexibility, though doubless they are far more useful
ing it; haif-civilised man could neither know, nor
would he care, whether the animal which he was taming or the
plant which he was cultivating was thus constituted; he would
not arsfo s more than didthe Laplandr when e domesticated
the Rein-deer, s of the hot deserts of the East
when he domestiated m chu Hence then, I conclude, from
e Jave Just scer, o1 7Aunversal
constitutional fexibility of our domeste productions, cither
isms in a state of nature possess this same quality far more
aeneraly tan we should  expect from their natural ranges, or that
the simple act of domestication gives this consttuonal capcity
for bearing climatal changes in a high-degree. It may be doubted,
Vit 1 e i pareacfon or il prent omes of 6
Horse, the goat the Fowl &c the maize, tobacco, rice, wheat &c
were suddenly carried from their wild native state into the various
climates under which the domestc uces now lourish,they would
be prolific & he
o domestiation o hange of some ki, has s cone
R utons et o et Shoas 33 T et Aot o
"L o Feld Spors of e X, ofEarope Yl 1, 284 i Lapa s i
e geets 17 pounds e wE

2
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LAWS OF VARIATION

it acquires a general degres of flexibilty, then we can perhaps
understand a statement insisted on by M. Alph. De Candolle,
which long appered o me very siange—pamely (i wih the

ress of knowledge, plants in a state of nature are found to
dmdc hemselvos it iwo opposed catogorie, ies unes locales
ordinairement tres locales, les autres tres repandues.” (For

Sccording 10 this notion as 590m as & plant begins 10 spred,
would be in predicament of a domesticated production & would
s lxibiltyof organzaion & might spread very f— /

18/Finally then I conclude that most animals & plants are
capable of spreading beyond thelr present confines, when na
physial barre is opposed o thet progress; the mln & general
check being the presence better adapted organic beings;
& Second check being their nbive neclimatisation put that s
may be overcome by habit & natural selection; & that when
overcome, the being tends to gain a general degree of flexibility
of organisation. allowing it o spread ve wdclv as far as climate
is concernet cans o abianin fo0d & e
i the ol bul powerful hesks & ceieasion. O 615 Viw, 600
facts as the former existence of a rhinoceros & clephant adapted
0 a glacial climate—the wide extension of man himself.—of his
domestic productions & of those accidentally transported by him
—are not exceptions to a general law: it is only that these animals
have lost their special acclimatisation & have regained their
normal consitutional flexibility.

19/Effects of use & disuse on structure—That constant action will
increasc the size of a part & that this increase becomes hereditar
1 think can hardly be doubted from the facts given in the first
chapter for instance the Size of the mammac in our cows & goats
when habitually milked, the more muscular stomach of owls &
2ulls i o veetable matier; & the great weight of the bones of
the legs of the domestic duck &e. On the other hand from disuse
parts decrease in size, as we see in the wings of the duck & of the
Castin Chion Tl () o s i ol epiing octne an o
ome visibly more developed, or atrophicd from
accidents & npen\uon\ during the i of an indiidual
" Goograptic Botniaue 4
o o s ot Dainpnile e g e o Sk
o rom nda e Ao, red A s oy screw e Ve
o s by Sl s b v g 5 o0
counry gives flexbily o endure lmate
() A ot o Vhen sl & bl o b v s of
rEman St o bty e s, i e for e i e
e st come v oy
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LAWS OF VARIATION

In a statc of nature, the same variety cannot be observed during
very many generations; the conditions of existence when they
change change most slowly; «& if a sensible modification did
occur in any form. that form would naturally be considered as
a distinct species,» hence we cannot recognise ihe effects of use &
disuse in varieties in a state of nature. But if we look at specics,

s only sionglymarked varites, we feguenty meet with
structure analogous o that o s e demeal-
Ction. Thus the grea logger-headed Duck! of Tiema
whih so much suprised he od voyagers, & wh\rh T have often
watched, cannot use its wings more
is under any exiremity incapable of myn Fccdmg, as it chiefly
does in the great beds of floating kelp, it does not require wings to
escape fror danger, 1o which § would harly be more expased,
han the ocean-haunting Penguine: The isiands of Ma
Bourbon, Rodriguez, ofNonh South & Middle New
of Philip all bave had birds ¢ & when we remember
it e o roy b ke & o grouna feeding
birds usually ke fight oy o esape danger, T should atiribute,
thee almost wingles sate o disse

o 2 iand the Brds meapuble of ight, belong, as
s s G o s e ot 3 o4
different orders; & therefore 1 should infer that at least so many
birds had colonised these islands ages ago, & had since given
birth to, the score of birds in (his state now inhabiting these
islands. But as several of s belong to he osrich family it
may be supposcd that one at east of the original colonsts, arive
e know not how, at thes islands i an alresdy simos wingless
state, But in regard to he other slmost wingless birds of Now
el ) B o wea el e e o Bobe
{hat they armived by fight & that their wings since became lmost
atrophicd from ci new & protected homes. n ostriches
Which inhabit continents & grat ands, s w sc that ey 21A/
ape d Y o clve quates by tbek
dangerous kicks, qute a5 well as any small Guadruped, disuse
opeihe with he icreasing wlght o thlr bodies may well have
rendered them incapable of flight. The fact of so many birds with
imperfect wings inhabiting oceanic islands, nnlumlly Teads us to/

Evion. Zaolagy of e [P
Yo V57 comveraon with Owen hink 3 s mumue s s
distinctor a Parrot& Dinordinac [si) which ncludes Apleryx (7] I there

Conld e winged Dinordinae—(hese migh have come by MghL I Dinordac

TShould think even Siraioldas were once winged

0
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22/Mr. Wollaston's' remarkable discovery of the frequently apterous
condition of the Bectles at Madeira; for no less than 200 specics
out of the 550 colcopterous inhabitants of this island, have their
wings in various stages of reduction & arc incap: ight &
hisundoubledly i & wanderfully large propetion, 22 v/The more
‘onderful, a5 winged Beetes would e whole existence of
Madeira as an had  beter chance of getiag there
than aboriginally W|n51c>\ species;, just on the same principle that
an ve'by dhei wings reached Madeirs; &
hat fh only mammals existing (nere ar the vinged Bats, ¥
s clarly the endency in he ectls of Maders (0 be winglss
he fact mentioned by Mr. Wollaston, that 17 genera here
ave wingless species, Which genera usually have winged species
in other parts of the world. Morcover of the /22/29 endemic genera,
that is genera strictly wholly confined fo the island. no less thar
23 have all their specics incapable of flight! Stil more remarkable
s Mr. Wollaston's conviction, & no one can be a more capable
Jude, thatsome fe of e cry same speces, common 0 Erope
wingless on this island & winged on the st
e e i deats regard to three of them. Here. then.
o have another case of varicies in a purtialar Iocaliy
ing i spcie. which e cxposed 0 th s condiionss o
a5 1 should look at the case we here have permanent & Strongly
marked varietis, called species, very naturally possessing the same
character with the less-strongly marked forms, called by naturalists/
23varicties.
In regard to the origin of the apterous condition of the Madeiran
coleoptera; as Mr. Wollaston repeatedly remarks, that the Bectles
aled during the almost incessant
winds, & immedistely sppea i numbers, when the winds ol
- the nes, someihing may, peraps, be atibuled to the
mere disuse of (bt wAngs et a5 with the mles o he sl
But 1 am inglined hee by Jay far mors iress on the princple of
slection with s antagonist action of desiruction. Bectss from
not being powerfu able (o be blown out (o sea,
251 have repeatedlys witnessed, & this would naturally happen
far oftener on a small sland thar n a continen; therefore on an
island active individuals with a strong tendency (o use their wings
would be oftener destroyed. & sluggish individuals with their
wings reduced i size, however lile the difference migh be, would
in the course of ages be oftener preserved, & would leave offspring
with the same inherited tendency; & this process ultimately.

Inscets Maderensiap. i 4ad Vacistion of Specics, p. 2 10 47
1
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LAWS OF VARIATION

through continued slecion, might render the sttt safe
from being blown (o sea, by rendering their wi
Ane uA.\..u wauld be Siously gresies, it the
- bave ascertained through Mr. otsons oot

ness24/tht on the Desertas, & mountaiious rock near Madeirs
four miles long & about three-quarters in breadth, there are 54
Beetles; & that of these, 26 are winged & 28 wingless, which is
a proportion one-fourth larger, than the Dezertas ought to have
L acordance with he roporions of the winged & wingles
coleoptera in the whole archipelago/24v/In working out_the
proportions, the insccts believed by Mr. Wollaston to have beet
introduced by the agency of man have been left out on both

5 —On the Dezertas, however, the number was only three. If
T had contrasted the Beetles on the larger island of Madeira itself,
with those on the Dezertas alone, the proportions would probably
have been greater than that given in the text,/24/From the Salvages,
a litle rock, between Madeira & the Canary islands, six Beetles
are known to Mr. Wollaston, & four of these are apterous: at
Kerguelen island, Dr. Hooker found only one beetle & one moth,
& both were apteror

from not being a ground-feeder or which
absoltely requted wingsfor any purpose, would o the principle
above explained run great risk of

i conutons of Hfe tere o ighly

rea cocasinal loss, from being Dlova In sca. Now one of the most
fomarkable featurc in the catomology of Madcira, strongly insistcd
on by Mr. Wollaston' is the enfire absence or extreme rarity of

h

ilar
0 ks g Tl lone of Cocnieitas et
potions spestes; of e fullowiag great grovmsionly:one in cach
p 10 the present day, has been discovered, pamely Buprestidac,
Elateridac,thalerophagous Lamellicoms, Telephoridae, Ocde-
eridae, Silphidae & Pselaphidac. No one but an entomological
collctor will fully apprecite this most remarkable
idering this ist it occurred to me that these very Families (the
not apply to all the gencra) were cxactly those which
from their habits of life do actually use their wings far more than
other Coleoptera: accordingly 1 enquired from Mr. Wollaston
‘whether this was not the case, & he has gone through the whole
list &, with the exception of the Pselaphidae, says that undoubtedly
itis s0. Therefore T think we may with some safety conclude that

* nseca Madecensia . x.
2
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of those Beetles, the habits of which did not
llow thes ko ubsat it i e herefor i ok alow
become apterous through selection & disuse have been

cxrriionied & thi haclsion 84pports he formed e o
origin of the apterous specics

25 ATOn the othr hand, in thoe lasesof i
o grown-foders & are rpid & povetulfyer
might save them from utter destruction, by alowing them 10
batle agains th win sects might even have their wings
cnlarged by natural seiecton; and Mr. 125 Wollaston' ays he 18
by no means certain that this is not actually the case with the
Lepidoptera & some flower-fecding bectles, wi are 1o
Tive atall, must have wings & use ence T can see no difficulty
in two directly opposte processes going at on the same time with
different members of the same great class; some having their
wings reduced by selection & disuse, others having them increased,
—just as Pigeon Fanciers during the few last centurics have
decreused & incresedthe lngthof beak o he tamblr & carier
pigcons, both derived from th ock. The turning point
B b e o it e ot o, i
according (0 the nature of its food, its individual numbers were
increased by its flying less & so running less chance of being
blgws o s r fying el s0 53t conguer the winds,

26/Such, T believe, to be the explas
h wingsof he nsces on Madeir, but 1t heph\nlyconlcw:d
that doubt is thrown on it from the fact, discussed by Mr.
wood” that in many parts of the world, there are insects belonging
o various orders, of which individuals may be taken cither winged
o petetly apctous of this fat the comimon Bed-bug is & well
known instance. It has been thought that the wings are developed
ST et oo e ARG secme Vs i Pt s e
The facts anyhow plainly show that there is something in regard
{0 the wings of insccts, which we do not in the least understand.

Loss of tarsi—
will ngw turn to another somewhat analogous case: Kirby

sy el his own collection " & not a single one had

1 Variston of S

 odem Classicaon m.m Vol [, p. 473, 158, 431] Al Mr. Wollaston
Vrision of Speces p.

vt i3 Enoriop vl 3.5 37 Actually .38
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a relic of the anterior tarsi; "/26 v/& in Onitis apelles they are so
rarely present, that the tarsi in this beetle have been supposed by
rs ot to exist26/1 remenber formerly, when argely

ollectng i tis Family. having made the same cbservation
Mir. F. Sith of the Briish muscum tcls me that he. alo. has
abserved i Ths Fequent, & almost habitual Toss o & portion of
the/27/front limbs of the males is not common to all the genera,
having the same general habits, ved in Copris o
Onthophagus. 27 w1 do not suppose that hetarsi are los by the
males fighting: at least in Lethrus, in which the

1o fight furionsly, the tarsi were quite perfect—/3T11 musiation
‘were inheritable, as many authors believe,—if cutting off a dog!
or cats tai ended 1o make them produce ailss offsring.—then

‘might have cxpected some result from this almost habitual
Jossof ghe arsi but | cannol blievsin mutlatln being inhericd
Novericlesssorconszalfoneclady v, Gl oo aerir
tarsi are of not much service (o the insect & i

inherited. Now in the gonus Onits above referred to & lik
in Phanacus,’ members of the Scarabacidac, the trsi arc “very
slender & minute’, & may be sad to be quite rudimentary;
indeed in the Brit. Mus. I could not find any specimen of Phana
with tasi, & In another genus, Atcachus, (which ncludes the
great sacred beetle of the Old Acgyptians) it is well known that
the tarsi of the front legs are absolutely deficient/27 v/It would
ooy boleig forwand ase of the trophy o it disapentance
arenty from disuse, but as these oceu in al the
bl o e specis, & s canmot siese hom by anao
losses merely inindvidials or varitie, have nol givn then in
the text. Many par: their limbs atrophicd
e miached o i T T smeth sty Ao Ko
there is a striking case in as much as it occurs in nearly full-grown
indiiduals i th Photas amelata; this shellhas been dessribed
s istinct species, bt s been shown by Mr 0 be
{ grown animal of Pholadidea papyracea, i st
o T St tany longer require its foot for boring,
& consequently the whole large muscular foot is "depauperated &

Bl Al de S ot 2t ool Tom . 260) s

i g speces eiter s o e bve hent oo oo

Whether . Bl s awar afthe requens acidental o of thetars 1 severah
 Srcopphagons s
A TN oy w15 185012, s o 1 Feming' B
Animals [p. 3
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Gl e 20 Hakes L il mancipusiswery
small size or loss of the tarsi in these beetles, wholly to disuse./

28/Blindness.—1 have one more class of facts of the same naturc
© bring forward. It is well known that moles & some allied genera
wing (o their subterrancan habits have cither very small y
perfect eyes,28 vias in European mole, in which the eyelids are
hidden under thick fur, & are one-third of the size of the head of
a middle-sized pin;/28/or, eyes excessively minute, & fairly covered
over by the hairy skin, so that if they have any vision at all, it
must be confined to the dimmest perception of mere light—The
burrowing Aspalax, (a Rodent & thercfore belonging to another
order of animals) s in the same predicament; ifs eye being
excessively minute & covered not only by skin, but by a tendinous
cxpansion. Now in 5. America ther is a very common rodent,
the Tucutucy (Ctenomys Brazilensi), mre subterrancan in it
habits even than the a Spaniard who had ofte
caught them, & oty takiog o any remark, he stated that
“invariably very many are foun
s Wi ¥ e S & o Vom y ity
stone-blind; 1 preserved it in spirits & Mr. Reid dissccted the
Sye, & found tnot he blindness had apparenly been caused by
aflammation of the nictaing mermbrane. As Dlindacss tends 1/
29/cause atrophy & as diseases of the cye are believed 1o be
Strongly hereditary (especially with horses), 1 can see no difficulty
in believing that the ey Tucutuco might be reduced by
disease to the state of those of the Aspalax: yet as
inflammation of the eyes must be injurious to any animal, & as
Aspala can Ive in s blind stat, it may wel have been hat
the absolute closing of its cyes was cffecied by the continued
selostion, of saalls & wmalle ey & more)chasly aht epen

iy
Itis well known that in the deep caves of Styria there are many
ind insects, & Crisicea urachidac & a repilc the Proteus: n
caves of Kentucky there are als inscetscrustaccans,
1729 vThe various 6mgc~ ofaborion of the cycs
these Kenticky animale is vey & e Bave ao o
&n eye, some have 8 rdiment, & the Crustacean husthe footsalk
o the eye withowt he orga—i has the sand for the tokcscope
without the instrus e existence of uscless eyes
could hardly be injurious o these animls, | should atrbute
indagss (o simple disuse. Although it is renching on &

bl
ey subject, I may remark, that many of the cave animals
25
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off30/Europe & No. America, though exposed to closely similar
Condions of existene, are xcep in el Dlindsess very litle
allied” According to my views, these animals were nof created in
thie rspeive caves, but American aimals st have gt no
the Kentucky caves. & European animals into those of Styria,
Slowly penciating, century aner century nio the profounder
abysses, & gradually have become blind by disuse: hey would,
o bsome modied inany bt way, rough election gadally
fiting them for heir new & duk homes, N 4

Kentucky caves, Prof. Dana mlum\\ ‘me that the Crustacean .3/
31/In the dischssion on the Madeiran nsects, 1 remarked that it
was quite possible that natural selection mightat the same time
be enlarging o reducing the wings of different insecs of the
same class. In the caves of Kentucky I think we have evidence
ofsometing analogous in regard o he eyes of the unimal; the
contest, however, being here between sclcction enlarging & disusc
e educing thess ngans. The bind cave Rat, insead of paving
rudimentary or no eyes, h immense size; & Prof.
Silliman Jun who ket this anima o ught that after
period & when accusigmed (o the Tight, i acquired some shiht
Scgteeof vison, Nowif we ey suppose hat s anmal 4ot
bubioaly e o G oty dr s of th cavers, we ey
e ccording o our rinciples, tat the adivideals with

ed, until some American rat from the
outside world, had been converted into this strange inhabitant
of darkness, wuh its large [?] eyes, blue fur & long moustaches.’/
 depths of the ocean, & in decp & dark wells some
Crustaceans as Calocaris & Niphargus are blind.* Now though
T am not aware that any Fish inhabiting very deep water is
‘normally blind, yet it scems to bear on the above Tk, that he
cmm»m a the depth of 100 fathoms s its air-bladder fe equenty
atrophied ofien accompanied by total blindness
Rand, i has been remarked tat ishes which habiually descend
 Toans Entomolog.Soc (]

on

e Tolowink memoranda: i & Rt
It o S v i g ou e s of e s, bt
ne ot i e Iamght 0 be anly VAReles of European Hdcstse—Prstens
o Amotet & Eoropen seses Lok D Cas. o e of o e
& i o Dana o 4]

* {banvia e S enlied sucsionmark s e of i senenc ofwhih e
Kot Bl doren words were scaied

£ ot Report it Aveoe 18307, 35
5 Fio o V.6 s Soc G o e Geneve Tom 3. p. 149,
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LAWS OF VARIATION
to great depths in the ocean have large eyes".' And one most
remarkable fact is on record, (which is worth giving, though of
a most perplxing nafre) M. Eudes Deslongchamps gives with
great detail two cases® of cels taken from wells about 100 fet in
Senth, which had thel eyes of immense size, 30 ha theie upper
bbbt SRt et iyod
remarkable fact the first specimen was shown to Agassiz, & he/
33/ though it was specifically identical with the common Eel. One
he wells was within the precincts of a prison; & it seems im-
ible to conjecture how the eel got in; & it seems, morcover,
quite incredible that such an alteration could have supervened
n: it is, also, most improbable that there
should be a race of subterrancan eels, for, T belicve it is well
established that the cel invariably breeds in the sea. Surrounded
with difficulty as this case is, we apparently have in the large eyes
of these eels, & in the blind Gadus from the deep parts of the
lake Leman, a parallel case to the opposite condition of the cyes
of the Kentucky cave-fish, crustaccans &c contrasted with the
large eyes of the cave-Rat./

34/Correlation of growth.—In the first chapter 1 briefly alluded to
Several laws, appearing to govem variability. These laws are most
imperfectly known; & I will here recapitulate them, adding a few
remarks, mre especilly inreard o comparson of the srcture
of those forms, recognised as varictis, & those which are gencrally
supposed to have been formed by disinct acs of creation Physio-
logists admit a principle, called "nisus formaticus", which repai
often in a wonderful manner, accidental injurics; & I think we
may infer, that if any part were greatly increased or altercd in
rm by continucd selcction, this "nisus” would give corresponding
size to the vessels & nerves &e, without the dircet aid of selection
though this might always come into play.
Y alluded i the it clumcr o the mechanical action, attributcd
by Vi the bones of the pelvis of the mother
on the head of the hnm.m cmbryo in different races.34 big/In
of the

a

e e hese. ironces v the vared ,hm
of the pelvis, whic m to have acted mechanically on
them; & the form of the pelvis probably stands in direct relation
4 SieJon Richardson Encyclop. Bri (8o . i, [fciyology 1 219

Mo e S i, % Nomand vl § 155 .47 nd ol . 1842

3
3 Ruaaks ds Science Nt | S Tom 195,327,
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LAWS OF VARIATION

fothe difeen porsoflocomotion, 80 agan in Sk, Schlegel!

has remarked that the varied posiions of the heart & of the
g e st el st senoved foms

oo Dol oF 1 Vit s & it f Ecaerston, 1

crawling, & (o the manner of swallowing: how much of these
remarkable modifications ought to be attibuted to direct selection
acting on slight variations in these important organs, & how much
o the indirect, & almost il acion of changen in the form
of the body & of the maulh it vould © say.

In our first chapter "t sidore Geolloy St Fisires
law of the mltiple parts whether physiciogicallymporiant oF
unimportant varying much, in mamber, holds goad both in regard
10 varieties/35/& to species; I presume that this stands in relation
10 a greater or less amount of plastic matter, out of which the
muliple organs have (o be developed, having been accumulated
atan early embryonic age.

Homologous partstend to vary in a similar manner,
owing, it may be supposed, o their similarity at an early embryonic
period; or one part tends in its variation (0 imitate another part
of e same homotypes natute, Thus the great o Meckel,
has insisted, as stated by Isidore Geoffroy Saint-Hilaire” "que les
muscles du bras, de Favant- S e i e o i
{famais de leur ype normal par le nombre,ct 1 disposton do
Teurs pa mber dans les conditions qu'oAvent dans
Yetat regulicr, lm L ol T e, e O3 et
resproquemen

mologous parts both in animals & plants seem (o have a
mnm, abnormal tendency to cohere or unite;’ & the variations.
sed, can often be so closely paraleled by normal structures,

hat i Is diTcul o believe hat the parallel s accidental/
S5alMoreoves it would appea that e pars are especially
e infom s well s n umber: M. o oo coftroy’
& M. Mogquin-Tandon" observes that "les organes
répets e pls d fois sont uss e dont I developpement et

e plus variable." As this "vegetative repetition”,

ot et i o Bk st orpmsiation;
the forcgaing remarks on the variability of multiple parts seems

| Essay on Scrpents. Engl Transla . 26

2 i Gen des Anomalies Tom. 19, 635,

* I Geoffroy. Hist Gen. des Anomalies. Tom 1. p. For plants see
3 Mo Tandon Hermerts b rewm.w»%.u .m e

¢ Hist des Tom . 60,638 650 Tom. 3

e Vgt 34
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LAWS OF VARIATION

o fall under an observation often made by natwralists that the
lower animals are more variable than the higher. And with plants,
Dr. Hooker remarks' that "variations in the floral organs are
appcaly more Lkl 1 oceurthe s the ndividal pars
fom the ol e, o e more complete adaptation
iy ol g e Ahem et Pl 0o varaion
O s thef3SBicas raxy be pu, 2 long a5 organ had 1o act
many ways s eact form T robably ot gty o
Cutting all sorts of things, may be almost of any shape,
AL cabai oo ot e Ao oty o e o8 s
particular shape; so with an organ as it began (0 be specialised
through natural selection for some particular end, its particular
structure would become more & more imporant; & this same
natural selection would tend o keep the form constant by the
rejection of accidental deviations, cxcepting indced such few as
tended to improve the organ; <& these it would seize any whereas
unil the exact shape or structure of the organ became important
for s Runcion nabre selction would by com o ey 1
checking any slight fluctuations in it fo
36/There can be no doubi, that many parts of the organisation
of every living thing arc correlated together, so that if onc part
changes, another pat will end tochange, by  bond which we
ofen ot st Some instanes were
v the B chapte ofvestons (s somiet
Rai & teeth blieved by mst physiologisis 1 be of an homologous
nature in the so-called Turkish or naked dogs: now if we take
a general survey of the mammifcrous Kingdom, the two orders
wihich e most nomalous i her e, namely the e
ertainly most anomalous in their dermal
a5 werske in whales, contrastod with sl & i the armour ot
the armadillo Mylodon & & Ant-cater. I presume the remarkable
i o1 he sl C ke g ooy fiongh s
nating in the soil, stands in direct correlation with the mature.
plant beng parasiic on the claborated sap of tber plants & s0
o sequring e
ave sid he ond of comelaton i fen i idden from
of the cyes & deaiess in cats,—the
nakodncss of young pigeons & the 1 colour—/3Tconsitional
ifferences & completion . So in he gravest & i ummporta
‘monstrosiies Is. Geoffroy! remarks "que certaines anomalies co-
existent rarement entre elles, dautres fréquemment, dauties

ot .20 & Remcucsc .2
* Histdes Anomales &2 Tom 5.
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LAWS OF VARIATION

enfin presque constamment, malgrc la difference tres grande d
leur nature, et quoiquelles ! paive conpltement inde-
pendantes s uhes s aures t organic beings in
Hheir normal stale one ncessanily sccs thicughout whole groups
of animals & plants, having quite different habits, two parts of
their organization having no apparent connection, yet almost
identical throughout all the species: but it is most difficull in such
cases to know whether there is any correlation in the parts. The
mere fact of the community of structure in the two parts throughout
many alid forms i 1o proof whatever, acconling (o our theory,
of any comrlation of growih, for it may be wholly due to communi
of descent. And in the ancient parent of the allied forms, the two
parts may have acquired their present structure & apparent con-
nexion, from having been independently modified for separate
purposes through natural selection. dJust as the Fancier is now.
making by artificial seletio the beak of his tuber-pigeons very
foct very small, without, perhaps, there being any
correlation whatever in the growth of these parts.» /37 v/But it
would be rash even inthis cass positively (o sset tha here
s no coratons for it is well own that acephalous monsirs
are especially liable to m\c imp
38/0n the other han same.
part or organ differs in cx\ch Sich differonces are very g sl
perhaps universally, micd by at least slight differencs
i surrounding pars. This Prof. Owen/38 virmarks! that
nows of o asalogy i (he whole mamalian series that would
justity a beiel tht the lower jaws should not b different in
two genera, char ¥ a difference in the number of their
bt S sied gttt paiiiiall o
apparently nimporant in function, may in all provabilky be
attributed to correlation of growth,
s we can ardly suppose that ntenal & ssuctural diffrences
in he fuit on the e indvidualplan ean be of e 1o the
s, we pus atibute the differsnocs n the —i
heir shape, their ppendage, & cven i the ovry | et wi it
accessory parts— of the central & marginal florets of many com-

cas
of compensa e any direc/38 b/
relation between the state of the fruit & the presence or absence
Proc. Gelog Soc. 1842 p 2.
o e

Nat 1 sris. Tom. 17.p 387.C. C. Sprengel
i s Das o <ot 0 E

e Tob ot e s i el oy
Tores af s i 4 assge: T

s Snoher ance
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LAWS OF VARIATION

of the ray-like corolla in the outer florets, Possibly the differences
may be related 10 the mutual pressure of the flowers: at least the

bortion of the anthers & the
greater length of the style "to the lateral compression of the
flowers in the cymes." But it scems extremely doubtful whether
this explanation can be applicable to the differences in the internal
structure of the seed, which has been observed in the inner &
flowers in some Umbelliferae: thus in l{assclq\nsm the
secds of the ray-flowers are orthospermous of the
coclospermons, & slogous diflerences have been bserved fn
the Coriander; it is, I may add, (o show how important these
s ofthis kindare that Decandole has founded on ther
Vtis by no means the Umbelli
ferae with the der o0 i o v Fequanty
developed in the external lowers; & in he carot 1 isth gentral
flower which is developed in an unusual manner. Perhaps, this
whole class of facs are in some way related to nutrient flowing
more freely to the central or exterior florets, & may be connected
with causes which tend (o produce peloria in the line of the axis
But in some instances I suspect, that C. C. Sprengels view that
the exteior flores ar developed & oge bit o calyx n Musssenda
e flower conspicuous (0 inset
38b/Certain Leguminosac bear on the same plant flowers of
two different kind, & with the/38 c/flowers, as 1 am informed by

of Malpighiaceac; one flower of the ordinary sort, the other without
a corolla or with a mere rudiment of it, two ovaries without
a style &c; 0 that Jussicu remarks in these degraded flowers
“the greater number of the characters proper (o the species, to
the genus, to the family, to the class disappears, which thus laugh
at our classifications". Nothing is known of the use or meanin
of the two kinds of flowers borne by these & other plants, but
1 presume that th intemal & sructuraldiTrences i the iprtet
flowers, which, however, sced as well & often better than the
perfect flowers, can be of o scrviee 0 the plant, & must be duc
0 some correlation of growth.*

To peetalaics of a correl

., which 1 should attribute

Phys de Gentve, Tom. 9. 75

o Aol e Slmcos .o B

e or g eprnds o m.mmmmwmx,mnmm
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e pencd: Moo 1
o

T~

AR B



LAWS OF VARIATION

‘wholly to atura sleton, & ot o the I of growt—winged
ot never found /39/in an indehiscent frut,or,as 1 shovld
ot th o, eods could become winged trough el selocion
only in fruit which opened, So that the sceds which were blown
furthest got an advantage over those less fitted to be acted on
the wind & thus gradially became winged; & i coud nevr
happen throngh natural sclctionin & it which id
< W b i mis ol belote sy aion
of o part devcoped durng e caly B of he cmbrsp tehds 10
modify other parts of the organization subsequently developed.
This seems so natural that it can hardly be doubted; & hence the
Iater formed structures as they arc necessarily subjected to the
influence of all previous abnormal changes, are the most lisble to
monstrosities & variations. On the same principle monstrosities of

We may infer from these considerations that the same cause
(Geuling 10 BrOUGE & vionasiy oF YARAG WMl Odkes

& great waiations A/alld by horticulutiss 'spots’,
e s (o ko saok by oo it s -
placo a8 very carly age of dovelopment & grealy distmbs e
whole organisation. 1 think that in those
animals, which live an ind

alter the structure of the mature animal; & as many inscets,
ture, live for a very short time, & never even fecding.
o do but procrete tei ind, much o he iference
s & specics, may wll in'many cases be simost
y e to correntions, with their Tarval conditon: on the
ot band alifiefions n o matre hte will saost nesely.
v been preceded by modifiation t an carle age. 1t must
not, however, be supposed that a great amount of chang
by the contied addition through natural ection i sl
s, of any one organ, or at any one period, necessarily causes
contespondingy grea change inal ihe pats of the organisation;
all other periods of life; for 1 think the facts
st chapter on'the chans die fo slecton under domestcation,
show that such is not the case./
! Algh.De Condole i Aunlesdes Scienc. Nat 2 e, Bot. Tom X1.p
G TR vt Tom 5.5 353 A was
Srongly ofhe same pinion.
o Tandon Flemens de Teraologi Vegetle,p. 113,
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1/M. Brullé' iy in a memoir on the cmbrymuc lmmfanmuons
of the Artionlaial nss auan appentioe
phs ot aul doit acqueri un development plus complet™ T
anoler prt he srongy reurges el Gk it

scrts hat he converse holds good. It would almost appear
according o ¢
owth of  pat which has o undergo greater cabryonic mud..
rmum & it congequently i development bad t
o ameoud has shown samething anslogous in plants
Baving ircgular fowers;fo he find i a1 AGoRC, 1 Orchidaceae,
Labiaac & Scrophulariceas, that ot a very cmrly 2z the ponls

;" clles, une
e d mat i it pA 1S5 oty
fleur est plus irreguliere  Fetat adulte”. <So that n these cases, the
s whieh ve o wdergo most modificaion from dhei
ashetype, row uick han e lese modifed par
¢ Edwards' makes a dife et bt snmcwhmm\lwm
comymnmn he docs not cD"\P re parts in the same individua
loped from ologous clements, but the sume
ﬁmcuoml Sysmm m quuc d\ffcmm it groups o il & e sems
ink that ac estion are most developed
i any class, the e lhcy appeatia e mbrys tn et shse
thus he contrasts the circulatory system in the Vertebrata. in
ly

main basis of all affinities, 5o sgrongly insisted on by Milne
Edwards in this paper & clsewhere, seems o hang on the same
principle,—namely that the more widely/43/two animals differ
from each ather, the arler does ther embryonic resemblance
immals together with
birds on e oLhCr hmd  branch o rom the sommon exbeyonic
ata very ¢ whereas mamnals & bird being more
doscly i oo e o s diverge from each other
ot et perod. Thisseems o aceord with M. Brulls priniple
" [Darwin b fair copy made of the text runing from the top of fol. 41 o the
g oo . o i ot o e e o

OF ol 45 10 read 40 1o 45 cvidently niending 1o omi

3 Serie Zoolog, Tom,
! A w 3 Sres B, Tom

¢ Anndles " S ook, Tom:
A e S Nt 3 Soris asiog Tor
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 the more cach part i changed from the common archetype
the carlier it is developed; for as a fish differs in nearly all its
organtzation from a mamval, more than a bird differs om the
mammal, the fish as a whole would have (o be differentiated at
an carlier period than a bird. So with Mr. Bameouds case.
Took at an irregular flower at a period between ts carliest condition
rity, the more irregular & modified petals from having
‘grown at a quicker rate may be said to have been carlir developed.
T presume that actual time s not referred to in any of these cases;
only reatve time onc organ being compared with nather; for
well known, the heart of the chick arrives at the same stage/
ot dchlcpmnl\l i i 6F  masmae i . o showes acial
period of
i e caoing i Vel ot il fai
it of imporance for us; for then we might conclude thal when
any part or organ is greatly altered through natural s:lcumn it
Wil fend cither actually it to appear at a
206 0 to grow ot 8 quicke rats 1catvely (o the other organs
than it did before it had undergone modification.: consequently,

M
£
B
g3
i

er
the systm, This same praciple would, ale, probanly play an
ipova part I e ooz so-alled ' O alancett oF
compensation of growth./

40 t0 45/Compensation or Balancement: Geoffroy St. Hiluire &
Goethe brought forward about the same period this law, which
bas been admitied by some naturalists & utterly rejected by
others: it seems to me that there are the gravest difficulties in
proving its truth, & yet I must think that it holds good (0 a large
extent. Goethe puts the case under a clear point of view, when
he says® "the budget of Nature is fixed; but she is free to dispose
of particular sums by any appropriation that may please her. In
order to spend on one side, she is forced to cconomise on the ofher
side." That this sort of compensation holds good with the modi-
fications which our domesie productions have suffered, T can
y doub after the facts given in our first chapter; for instance
in plants rendered sterile & scedless by their artificial treatment
the nutriment gocs (0 the enlargement of the fruit.
16/1n monstrositics ths law seems, also, to hold: Isidore Geoffroy

55 apperi forlong ot o rom i MS.and pscd i por ol
G0

* Fiation s i Goste, o n Avels & Mg, of Nt i
Vol 2p 318 1839
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St. Hilaire gives the following example as the best out of hundreds,
“dans lequel Tantagonisme de développement m'a semblé” aussi
evident que possible. 1T existait en effet du coté" gauche un rein
& une capsule suménale e grandeu ordimie, e du e, ol un
rein extremement peti ct une capsule tres-volumincuse.” M.
Moguin-Tandon gives several casgs of this same law in mon-
strosities in the vegetable kingdom.*

ut the question which here more immediately concerns us, is
whether we can discem this law in the structure of species in their
normal conditon. The case o th ibs being s0 mumerous & the

bs absent in serpents has been advanced as one of compensaion
of growth & it may b so.47/but nccordmb to the principles
of this work, a part may by s, & another
acigbboueing part sugmested by use or sill more effesmaly by
Cominact ngtral selection (o nstancs the reatly longthencd
palpi & antenntc i the eycless cave animals). [ do o sc how
such results are to be distinguished fro 8
Noverhless $o many cascs of sppareat compensation of § growth
can be advanced, that 1 conclude there must be some truth in
aterhouse has remarked (o me, i would
appear that when any part is greatly increased, adjoining parts
or organs do not retain their usual or typical size, but are actually
diminished. The large size of the canine teeth & the smallness of
the premolars in the Camivora may be given as an instance, The
great size of the thorax & the small size of the abdomen in the
Brachyurous Crustaceans & the cxaotly converse case in (he
Mastoura, hve been advanced ascass of ompenation Adon
for whose opinion4§/one must entertain the highest Tespect,
insists most strongly’ on the mutual relation in development of
the three division of he thors, i the several gret ondrs of

“The following great Botaists seem to believe in the law of

ompensation, nol merely i mansrosiics,but in lans in their
nomaal st De: Canglle, the Sl oguin”
SaintHilare. This latter Botanis, (no reltion of the

S

reat developement of he bractene When lowers ae not developed
as in the crown of the pineapple;—& a crowd of instances in which
the doublingof the organsinoné whorl seems (0 case the sborion
1t des At Tom . 270 T cse ot M. M . Avss
2u,mu«cwm,cku\c 15510
e e Scanes . Tom 1 e .11 & 416,
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of he organs in the sueceding whorl 49 Moquin-Tandon,be-
sides cases quoted from Desandolle & some messiosics” bings
ard 8 8 casoof balascemen, e loagaied peduncies & brighe
caouts ofthe radamentty foweds i e Rt Hyacin, & agan
{he development of the corolla & th abortion of the stamens & pisils
in the outer flowers of the Snow-ball-ree (annmnm opili; &
someting ofhesame kind wouldspear o odgoud i he ey
‘many Compositae & some Umbelliferac. Ach. Richard’
i dhe gt sioe of he bulbilas in cetain Crinums
causes the pericarp in these species (o be almost rudimentary./
SO ont could Tel hbrangbly Comviced oF e Gl OF i
mpensation, it would be important. On our view of
species having arsen ke varities we could understand it action.
we need not call in fresh ereations to play the part of the laws
 simpe. growts) The order of the developenent of parts would
probably b sen o be 3 very importnt Sl i changes if
compensation be as powerful & law as many have though, for the
first developed parts would be ap fo rob & 5o cause the deterioration
of subsequently formed parts. 1t would, also, T belicve, trow some
light on rudimentary organs . 1 have sometimes been
inclincd (o think that the supposcd law of compensation might be
that nature, like a careful
2 wrics to be cconomical in her materials; &
if any part or organ can be spared, whether or not any adjoining
part be in consequence largely developed, it is spared, & mattcr
SoStlsaved, Aninls belonging 1o vey ifferent clises, vhen
parsiic wiin oer nimals & thus rotcied, o
of this truth: 1 am iripeds namely Protcolepas
& the male of I which v wihinthe acks af ther cimpeaes,
& in boih of these & in 10 ther memoer of the s the cnire
lum or carapace is absent & thus saved. In many such
bt whether i 6 be trly said (hat any other bt of
oxgm as been,ciher s cause o offck, developed in s bt
¢ less nutriment required, owing (o some parts of the
i S el ek g, st et ey
& less developed, might be of service {0 any creature in the severe
Struggle for life to which all are exposed: just as on the same
pasture  greater number of animals in a moderately thin staic,
could be kept alive, than of animals with a thick layer of fat

" Lecons de Botanigue 1641, 145, 199, 619, Againin Annal,des Sciecs Nt
B T 33 v s et o s & el

thmm v me\«gv: piST

- des S Nat. s 15,
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5204 part normally developed in any species in an extraordinary
degree or manner, in comparison with the same part in allid species,
tends 10 be highly variable.—

Scveral years ago, Mr. Waterhouse! published a/52 Afremark to
nearly this effect; Professor Owen, also, scems to have coms
independenly to 3 similar canclsio, 1 was formerly much s

with Mr. Waterhouse's remark, for I could sec no reason why in
aspesics xﬂunkn.d 35 an indépendent reation, a part devcloped
in any highly peculiar manner or to an extraordinary size shot
tend to be cmmuvﬂy variable: on the other hand if a species be
only a strongly marked variety, the cause of this variability, we
shall sce, is not of very difficult explanation.

et premise that our apparent law, which we are
here going to discuss relates only to parts differing greatly fr
the shme part in snecies 1f nol actually congenetous a least
prety closly allicd: nor do [ suppos tat th e s of universl
application. To give an imaginary cxample, the wing of a Bat is
e dovalogel i & bW rerackabte s i <ompteion
with the front-legs of other mammals, but our law would not
here apply: i would apply only (o sosse one Bat having wings
aordinary degree, or manner, compared with
oher closely alled Bals. When several spccies it the same
enus differ remarkably one from the other it or organ,
Which is uniform ihroughout the rest of the sume Family, then
according to our law, the part o organ in question should tend
o be variable in the species of the genus, Our supposed law is
applicable to any character, although attached exclusivel

comparison with the same part in the corresponding sex of the/
Sdjallied species, Moreover as all secondary sexual characters,
‘whethe or not devloped in any csp
sidered as in some degrec a departure from the typial structure
of the group to which the species n quesion belongs for fnsance
the male Turkey. Fowl & Pheasant all depart a littie more from
the typical structure of the Gal iocse tha do the femles s0
does the female common glow-worm depart far more from the
Iypical tracture o the Lampyridac than docs the male,—hence

Eel e whee
cerain pars, hose

ey o e o o
£ iy o] Tamiss Amial Geconomy Boed by R

Wobood i Enomlo oscots hs s oty [ o . Py .
Adressst he Entomogica Socey, 1531-35. London 1351-55]
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LAWS OF VARIATION

i seems o be conformab to our aw that all secondary sexul
charactes should be more variable, as 1 believe they ac, 4
characters common (o the o se

re giving a list of the more striking facts, which I have
accidently met with, T must remark that mc  caes mplying extra-

ordinary development cannot be very (; & secondly that
t s very diffeul to colleet facts of this BB Lot et
s vayaet, & have soan it in Othrs, namely that X i scarecy/

55/possible, on being asked, to call to mind relations of a compli-
cated kind without going delberately hrough every secics in
which one must be thoroughly familiar. Having
ek with Ms. Walsehouses remark bufore | undertodk the
classification of the Cirripedia 1 attended to it & was astonished
wide applicaton; so tha I generaly found some most
triking & remarkable character in a species of far less use for
dassxfcanon "han 1 had aniipated ovwing o s suprising vark
ability.” Moreover from Cirripedes being hermaphrodite, the cases
e the more valuable, as clearly showing that the law holds good
Withowt any reation 10 sexual dstnctions. As Birds are geacally
remarkably constant in their structure, 1 have also particularly
attended 10 those few cases in which, in comparison to closely
allied birds, some part presents a very unusual character, & we
shall immediately sec how apt these characters arc to be universally
variable. These cases of Birds, together with my own experience
with citipedes, have/S6/mainly convinged me tat there is much
truth in our supposed law. n the other hand 1 have been
led 1o doubt i truth Trom not having noticed aay analogons
remarks in Botanical works, & I believe in the present state of
Natural History Botanical generalisations are more (o be trusted
than those deduced from Zoology. 1 applied to Dr. Hooker on
this subject, who after careful consideration, informs me that
though some facts seem to countenance the rule, yet quite as
plants one large class of case
are not present. Morcover, a3
c, in all plants there is so much
very difficult to form a judgr

Oiher birds vry seldom vares; but whth a plan, how difcul (0
judge whether an abnormal Ieaf or petal varics more than leaves
or petals of ordinary forms!

1 parts developed o a great size, a source of deception should be

Monograph of he Balaridac. Ray Soc. 1654, p. 155
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LAWS OF VARIATION

here noticed; namely that the variation, even if not realy greater than
in other specics in which the same organ is of the usual size, would
be far more conspicuous. But this source of doubt does not apply to
parts developed not to a great size, but in an unusual manner./
S6aturaists have repetedly remarked tht very pat of he
ing frame can be shown to be variable in some cr specics:
Uuich, s e soM3ARSe,  AHELIA Ve Caesia e s
few instances would have occurred of parts developed in any
remarkable manner, bein iable in the same
But it must be remembered that instances of parts developed in
great excess or very differently from the same part in allied
species are not numerous; & secondly that the cases of variability
in organs which are usully consant in form (of which fact we
have several instances in the following list) are decidedly rare;
i i tOhaAILg I er) Bt ST Ve AL, BT s
being a mere chance concomitant, of unusual development, a
sare in the same part or organ in the same species. Hence, T think,
we may infer that there is some direct relation between the vari-
ability/ST/& the unusual, though normal, development of the
same part. I may here add that many Naturalists believe that
vaishly is rc\mcd to the slight functional importance of the
part: (I do not myself believe in his doctrine;) it is therefore
worth mmcs. “hat when a par or ongn s developed in a remarkable
c mos obviousifercnce is that
prol re, importance to the
species i queston, than (he e pat or g Where It developed
in the allied species; & yet, as we shall immediately see, it is
nevetheless generally highly variale.
x cri as a skull readily distinguished by
e enormos size of he nasa boncs,” but these bones, & the
highly arched upper surface of the cranium "are subject 1o con-
siderable variation”.
e male Narwhal has, perhaps,the most anamalous ecth of
any mammal, have variability in the length, of the fusk
B Lo he second or ﬂevelnp:d into a short tusk

i e Nt Hist.of Mar (Darwin here joted in perci
e i) Sooin. S Bephmiog m idss ')\wn Ll S o bl
et case ahowt

by

oreshy. Areti Regions Vol 1 . 390 Kane's Arei Exploration vol | p. 455
Fhave logked in Penny Encyeiop. < Diet Class & can ind o no oter particalar
of vaiabiy. [Note contimued 3 oot of p. 310
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LAWS OF VARIATION

$97The Wa.wing, Bombycilla gaml, s very remuabie fom
the wing-feathers being tipped by scarlet hony points which
i i i e sl el MngLvray s T prn:
e
the second:
e Gy Swlow, Hirundo rustia,differs from many of
is congeners, by it forked til, which i much shorter in ¢
. Macgilivray says hat i xhibis
e g ofthe ol on e rtns T th et o e
s orles clangaled.
“The Oyster-Catcher, Haemantopus ostealegus, certainly has a re-
markable beak, & Macgillvray says " considerable differences ocoyr
inthe size o i i, ‘specily inte ongth & shape o i bl
he Cross-Bill, Loxia Europaca, has a most singular bill as its
name \mphc: mrelomioigiés e been ik by s et

iliy: )

T ot ik a no e, excepting in regard (o size, &
apecially n that of the Bil, which varies consideraby/6G/in
length, curvature & the degee of clongation of lower mandibie
He thén gives various metsuremen oW remarkably
great the variations are in his important & generally constant
part of the Bird's structure :*/60 v/The upper mandible, moreover,
sometimes crosse from theright & sometimcs from the

{his variation Is the more rosmarkable, a5 cerlia museles it
unequally developed on the two sides, in nu‘ord'mcc o the side
to which the upper manible crosses o ver/*

The long-legged Plover or Himantopus forms a small genus
oty ot e i mAAATS o B ot
lengi of the legs comparcd wilh her naret alis M. Goss
has carefully attended to the measurements of the legs in H. nigri-

" he'finds no two bids with oxacly the same kengih of log,
there being as much as half an inch in length difference between
the extreme specimens. This bird s likewise remarkable by its

[Reading not shest, marked 12 n oghrs:|
Gl ot e o Ku»m\:y Hall 1850,
ough Hor in Dee (3 sexual haracte)
o s i Sou & Baueh hy bt Aol e sd
Specfic distnclion yet Dr. G fnds, '] et 1t has been found tht amimals of

%

g0 e i J Richardson Fauiarp 141 ot 'R Vraan i bors
B o Cuon o i v )
55

Brih Birds vol i D vl 3560
3 B i ol 4.7.155 Bt Hida Vot 11 423 —
* Vel n Zaoigictoural v0.3.p. b e
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LAWS OF VARIATION

il being lghtly uptimed; bt Me. ot S thi character
well rononmced i only one ot of 6 or 181
60 bisn Trochilos polyimus th carvature ur me benk scems
in'some degree a sexual charackr, beng 0 Mr. Gosse'
Plaines in h. umal; bt the chrvatare "vaies i e indrvidusls,
(8 Tposses several emales whose beaks are more curved thar
ingo.

in . Man,
One ofth speces of Chamelon sic] (C. bifreus) I most extr-
ordinary from its nose being divided & produced into two hom-like
rotuberances; but H. Schlegel” says that "the nasal prominences
are subject o variation.”
in the genus Cygnus, the trachea in some species follows the
usual course, in others it makes the most remarkable convolutions,
ieing e brestbone, & thes convluions diffs gl in
some of the speci oping Swan "the diameler of the
rachca & the exient 1o which it coers the crcst of he stermumm
varies™; in Bewicks Swan, also, the trachea is not constant, the
horizontal loop being sometimes absent, & in some specimens it
locs not differ from that of the Whooper.”

61/Cirripedes—In Conchoderma the valves are very abnormal in
shape & astonishingly variable but then they are in some degre
rudimentary. One species of Concodems i) differs from il
other Ciipedes in having curious car-like appendages t0 the
Capiuli & these, 818, i very varable Alopas cortua diffrs
from the other species of the genus in having horn- e pojections
on the capitufum, & these are variable in shape & pos
e el S e T RS e s e
p with 3 cancelltd sructue;the ctent o which his s eftected

is very variable & very often therc is no trace whatever of this
remarkable sructure. T Chihamalus antennates th (hid pair of
ciri (lees) markable in having one of the rami wonderfully
Clongated & appareatly doveloped to act 2 an antcua, but thiy
clongation of the one ramus & the number of its segments, are
marvellously varible & the arangemeat of the piocs, which are
of fanctional importance & genctally constan, wis equally or

en more variable, being arranged/62/on two distinct plans.
Acasia sulcata s unique in having she pedice of th fourth gims
developed into most beautiful, curved, prehensile teeth; but
this remarkable tuctue there Was 10t race n some Spcsimens

! Dids o famaicap. it n Sepes gl T 8457216
i e Revie 1457 5135 ad Mok s Bt Bide L.

65,665
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LAWS OF VARIATION

Ao b st (e, ik, utee the_ mogt esrehil
examination T am fully com elong certainly to the same
Specis: marcover sisulary. anomalous. ect

segments of the cirri were also highly variable. Th
not mere spines but actual modifications of the margin of the
limbs thei presence causcd also the abortion of i usual

moveabl look at a strongly marked v
cssentilly. diforing fvom 3 spesies ['may advance a5 an
illustration of our law, a varicty of Balanus balanoides which T

a frst deseribed s & distines specics: i ths the segmens of

posterior cirri had ten pairs of main spines—a number quite
unparalleled in any other cirripede whatever; but on examining
many specimens I found the number varying from seven to ten

pairs!
63/Lastly 1 may advance the case of the opercular valves in
Pyrgoma & in the too closely allied genus Creusia: the opercula
alves, 1 may premisc,ar ofthehighest funcional importance,
& stand in dircet relation to the most important muscles in the
animal’s body. These vaxm present very, slight differences in
most of the genera of sessile cirripedes; but in Pyrgoma they
diffr i the most striking maner i th diferent species: | had
in most of the species to ascertain whether
they varied much  they ought 1 do according to our Jaw; but
008 iPygomn vancellbur the g giving atichiment (fho
areat & important adductor seuiorum muscle is developed in the
most yondetl & abnorral manter, & s vrisbe: n P, denatum
our63law is flfled in & more rrarked manner: he scutum i
this spesics s spocal ledge prealy Gevelopedi it as the
articular ridge developed into a unique tooth-like projection;—the
ol aulin of th tergum is most unusual & on the inner side
there s a unique tooth; now all these extraordinary conformations
varied/64/in so wonderful a manner, that it is no exaggeration
10 say that the varieties differed far more from each other in these
importan pars of th srutur than do the ot genera of s
cirripedes in the su cusia spinulos might w0
{11t bt e yarakion by the opesclas valVee sas 30 grat
& 50 hopelessly perplexing that ater weeks of lbour 1 had 10
give up in despair the determination of what to rank as species
& what as varieties."/

65/ Insects.—We will now tum to insects, & give some illustrations
"y monesraphs on he Lepudie & laridas (0 156) palted by ke
Ty Soc. Under the heads of ihe Genera & Spesies. above speened. ol desils

e
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LAWS OF VARIATION

from several of the great orders. One of the most striking cases
as been given to me by Mr. Wollaston, namely that of a beetle,
aryghaths Lterll [acually Latreille]' the female of which

preseats "the extraordinary anomaly’

more developed than that of the male; & Mr. Wollaston belicves

that the case is unparallcled in the whole vast order of Coleoptera:

now this, though serving ot 3 well-marked spesiic characte, s

being "literally immense"/65 v/The females of some species of
Dytlseus which rormaly hve her eyt deply urowed n
a very remarkable manner, aze sometimes quite
firrows; Yot sich females bave been eavght In conneston with
the males.*/65/Mr. Wollaston believes that the Harpalus vividus
i th oty spcis i i it g, which s s conate
“but this character, anomalous as it is, is far f i
he whole gonus St the mandibies e n both scxs remariably
developed, compared with other Carabideous genera, & Mr. Wolla-
ston informs that "in size they are imminenily variable."
thel66/Stag-Beetle, & indeed gencrally in the Lucanidae, the
‘mandibles in the males are cnormously developed & are emincily
variable not only in size but in the form of the terminal tecth;
yet the mandiles, as Mr. Stephens' has wel remarked in ordinary
“are dwelt upon almost with mathematical nicety.” T
astonishing varigbility of s0 important an organ as the mandibles
& of some other organs in this & in many of the following cases, is
rendered very striking if the same part or organ be compared in
a set of females of the very same specics, where they will be found
1o be almost absolutely identical in form.

Mr. White showed me a series of specimens of 4 magnificent
Chalcosoma from the Philippiaes in the Britsh Museum, in which
th females wre absoltly simia, b he malesexhibicd e
67/most. surprising series of varictcs in the curious horns on the
rorus & heps thes homs b ng e o i s gy some
specimens than in others & a divrsiy i he el o
e Megasora & many Dynisiin, 5o s by he e
Scarabasiae & of aomeCotonine. T urn 1 anoter quie
distinct group of Coleoptera; the males of some Staphylinidac are
homed, & the homs are very variable, as in Bledius.

! s Mg .20
2 Wikt Mode: onof s vl 1 104
3 i of S Esomlogs Mandiibaia ot 3 1605 367
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LAWS OF VARIATION

e whole snou s mch clongaied i the male Atclabus & in
~om&C nidae, & is in them very variable as | am informed

o Wetchouns Tn o male o o Touhe et (bcwd::) the
b e e rassaid &, her again, a1 am informed by
r: Waterhouse they are very variable.—In the males of Cholgva,
11 toaaniaes o WG ekt e Nl 1 g seciaton ¢
the carrion feeding Neerodes littoalis, the males have incrassated
& dentated femora, increased [sic. Stephen incurved"]
tibiae/68/dilated tarsi, sculptured thorg, costated elytra, & every-
one of these poins is highly variable 1
o tum o anoiber Order, the Homopters: the Unbonia spnosa
to me by M having most singular spinose
projections of he horax,in both Scxe5, & these are highly varable
Again in Fulgora or the Lantem-Fly & in the Fulgoridac the
head is most singularly dilated into a muzze, sometimes even
cqualling the whole rest of the body in length! this strange
projection differs greatly in the different specics, is not confined
o either sex, & is vei several species, as I saw in
specimens shown me by Mr. White
asly to fake one other grea order, the Hymengpters, in
which I am indebted to the highest authority Mr. F. Smith, for
the following tiing lusraions of highly Sonoi sharsiien
eral species, being, as heretofore, highly variable. Both sexes
of th Cliyss ignita’ are hghly poculse from the apex of the
ahdomen baing aimed wih four eeth /697t these are  varable
in length as well as in position, as to assume nine distinct types
are occasionally nearly or quite absent! The malc of
the Andrena longipes, in some examiples, but not in all, has an
soormonly Jarye e i compataon it the feaale fn
another species, Andrena fulva, large males have a long acute
{ooth at the bask of the mandibles, bt in smalle specimens this
is rduced (0,0 more uberels; & ihis form was conscquently
described by Kirby as a distinet specics. In
Tenthredo fem eries of specimens "exkbils  wonderful
difference in the development of the posterior femora." On the
e hand the females of the two following Bees have a peculiarity
very remarkable & confined o two or thce specis in their
respective genera: namely in the Osmia fulva, two stout horns
e ot o the head, & hese vary grealy  lngih & shape,
1 A My, Monograph of e Gens Caops 18561 14
Sy ol Bk Enomolgs Vot .5 307
2 Weatwaod Modm Clsicaonof e ol 2 p 428
“ Enomaioghts Annia 1857 (p 3.
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LAWS OF VARIATION

ing somewhat bifurcated when large & wedge-shaped when
small; & secondly in the Nomada lincola, two teeth on the labrum,
& thse vy 0 much in length/ 10l the vaietes e beca
described by Kirby as distinct species.'
I pnidecing e Gxepoins e, & thers might have boen
, we see that they fall under three heads, namely of some
sirking pmcuhanly being cmincaly variable, when attached to
texes, or when itehed exclivly to the malesex, which
is the. . or exclusively to the femal
ecm to me 100 umerous & S1King i be scomated for by the
mere chance coincidence of variability & unusually great develop-
ment: mote esecilly when i bear in mind how remarably
constant in character many of the very same organs or parts
when not developed in any extraondinary manaet in the other
species of the same groups. Our laws seem 10 hold equally/70A/
Bood, & whea ol the speics o roup il somewiha rom cach
other in some part, as with the opercular valves in Pyrgoma; as
when 2 single Speeies diffes somewhal 1 some'pan from. 45
congenes-—indeed the cases o ot cxsetially i from cach
are mere conventional groups. I should have
sipsciad Eabehems st of gamer wate doseir alieh bng 7ot
differed from each other in some one organ to a marvellous degree
that this organ or part would have been variable in the specics of
such genera. This, 1 think does happen sometimes, but certainly
ry far from always. Thus amongst the Homoplerous Insects, we
have numeros closly alid geea differin from cach otet n

certain parts in the most extravagant & grotesque manner con-
ceivable,—with ball-pings, bladders, Tanterns such a5 a child
might is faric with Mr. White

in the Brish Muscum, these 4~lum\hmg peculaities id not
vary much in the specics of the

71/Mir. Waierhouse belfoves that the extreme diversity in the
el O th Siadiics f ovaa s B LacAsioae o Dy
stidac is related to the manner in which the insect in its larval
st hasboen nourished & i desrvesnotce that n some species,
instance in the Angosoma centaurus there is. as
el by Mt Wik Tay vacb ity tlom i oo alicd
ey m ihe Lucanida & allied fails the cxistence of males

ange of varicties in their secondary male

Sbarscter: fom cxtecat Lluclupmanl o a close approach to the

" [Late note on scparate slp of paper:] F. Brauer advances n favour of the aw
e e O (Vehand oo, Bot Gl v 183 Do 4 some
ity el s s o e S s o e N

s Rearoh
an
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LAWS OF VARIATION

female condition, is so very general, that a collector i not satisied,
as Tam informed by Mr. Watcrhouse, until he possesses a complete
series of this kind for each species; & this fact perhaps does
indicate that there is here something quite unknown & different
fromthe other cases of vriatin & abnormal development, One
is at first strongly tempted o explain all thes iability
in the secondary male characters by the hypothests of a great
diversity in the virile force of the males; on the same principle that

nfirement on
expl y be true to a large
extent. We mus, however, be umuau) T nterring loss of vinle
powers from loss of the male characters: (0
shright Bantam has not ickl-fenibers 1 the il yot
oultry Chronicle, shows that one thus deficient, was
the father uf an”unusual [?7] number of chlck ‘/7’/Bul an
s, would be rather bold when
e developments, carcersio
of the femal s i the Eurygaathus we should have (0 Suppose
that about onc-third of the females, namely those with small
heads nearly like those of the males, were in some degree sterle.
orovertis view i clerly ingpplcabe (0 dbrormalcaactrs
10 way. connected with sexual function, & common to the two
Goxcsus s mamy irds & as in the hormaphrodie cirpedes, whieh
have afforded us so many instances of parts unusually developed
being highly variable.

But now let us turn 1o what we know in regard o domestic
vaitics we ave een n our two st chaptersthat funy breeds
- thosc which the fancirs are now improving (by sclcton) 9
their utmosL ¢ or vary more
in the admired & sclecied poiats, than broeds which e long
inhabited any district wldwulﬁ;/p.lmcu]ar carc having
10 them: 1 refer of course to e breeds alone & not & (uctuadn,
mongre brecds which ot necesasly b varabl from rossing

r cxampe compare he head & beak o the common & impr rovel
Torbin of the cammon & improved Car these same
parts n any od (2] breed, usthe Fan-tul in hich tbeee petats
Rave not bécn much atiended to, & observe what an astonhing
range of varttion the head & besk present in the o former

isc scems obvious, namely that in cach of the later
gm:m(\om individuals with certain admired points mor

Tore -l e Coeks show no oo il powers.
316
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developed have been selected, so that the particular characters in
question, though the difference in cach gencration may have been
5o slight'as to have been scarcely appreciable, have not been fixed
by strict inheritance during a long course of centuries. Morcover
we have scen in our first chapters that new characters, or those in
course of improvement through Selection often become, from quite
unknown causes, attached in a greater or lesser degre to one sex,
far/74/most generally the male sex,—take for an instance the
wattle in the improved carrier Pigeon; furthermore it would appear
that those characters which become under domesfication attached
10 one sex, are eminently variable.
Now if we look at species as only strongly marked & very
permanent varicties, & consequently at all the species of a small
¢ descendants from some one form,—like the fancy
pigeons from the Dovecot, ose parts in which all the
pecics agree will have been inherited by them for an enormous
period, & ought to be thoroughily fixed in the breed: in such cases
it will make no difference whether or not the part is developed
like a Bat's wing, in an extraordinary manner: on the other hand
any part developed in an extraordinary degree or manner compared
with the same part in the closely allied species, according to our
have undergone an immensely [ong course ol'mod.\
fiaton through natural slection within 2 comparativly recent
Sioeiod; [of as naturl selccion acts only by the adaiion of
successive extremely small changes, & as the part in question is
developed in an exiraordinary degree or manner, the process of
addition must have required a very long time to have produced
{he given resul; & all this musthave taken place sice the several
species branched off from the common parent stock & thercfore long,
subscquently to any considerable change in the other parts of
their organization. Consequently, in accordance with the analogy
of our improved domestic breeds, we might have expected that
such parts or organs would be the least strictly inherited, with
a strong tendency to reversion to the aboriginal parent form.
Moreover we might have expected from the same
some of the comparatively late & extraor
would have become attached to cither sex, generally to the male
sex, without as far as we can sce profiting cither sex; & furtherme
‘might have expected that such secondary sexual characters
would have been highly/76/variable, —all facts which scem to hold
good in nature. Nor we must forget that Sexual Sclection, by
which the variations in the secondary characters confined to'the
‘males alone, & useful to them in their Struggle for the females are
m
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added up & accumulated is less rigid than ordinary sclection; the
less suscessful males generaly eaving some offpring 5o that
thoss secondary sexva charcirs which are of us (0 the male,
would be les rigidly scnutinisd &
‘which e i o desth O the ndividonl male & femle depterid
Onihe s hand: 1w ock 1t aeneraly ccepted dociine
of each species having been produced by an act of creation, T can
0 explanation of the several facts given in the present section,
howing fl secodry sxtal charsciey, espcily f developod
in an ext aree, & gencraly that all pars developed n any
bt e g o

4 part 5o e deveopad, o 1 be called rdimentary ends 10 be
me variabl

of Rudimentary organs will be treaed of in a
scpaate hapler 1 6l s one point of variability, as
standing in relation to our last proposition of parts developed ir
an xiraoiosyly great degros boig varisble, The catse, Bow

ever, T believe (0 be different: organs become rudimes ugh
disuse (aided, perhaps, by the principle of compensation & ofien
by natural selection) & through the effect of disuse. becoming

hereditary at a period of life corresponding with that of the disuse.
Disuse shows of course that the part in question is not useful to
the Specis & thestors natul lcction cannot come into play
(0 keep fixed a part when become useless & rudimentary, namely
157 emong AT npuens departurs from onc fxed tpe. The
continued existence of a rudimentary organ depends wholly on the
Stong principle of inherance, 15 we shal, hercafer T8 aiempd
more Ry (6 crplain O the ot hand, 3 part decloped n an
extmordimrily high degree is s | suppose variabl, from not
having become stctly mheriable,— o natual slection not
baving 1ad e suffient o overcsms the {adency o Foversion
regult its g work of ading up very many small succesive
modifetions

79/ Monstrostis: arrets o development—AS monstrositescun not
b clerly digtinguished from varatons,  must sy 8 e words
e o astived at by those who,have studicd
{he subject. Geafroy St. Hiluire & his son Tsidore? repeatedly

[Pencild comment bcr cancelis | The divesebrachingof orns n Lucardae & e
e et of shdomimal pos . Cryas, shows 7t veon e

e
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LAWS OF VARIATION

inist on the sw that monsrosiicsinone animal resemble normal
the. So in the vegcabi Kingdom M. Moguin-
cur normale
S diffcimte dhe Tait aesidkatel oo Lo
ecincee 1 it abitoc G Ta maosie La monstrosité est done

wre normale du s
woen & monsiosiy & & nonal sructure 1 generaly not very
close, & as the comparisonis ofte mad with forms remale o the
ale of s when il itk th sume grat lus/80are
Srehded vt feld or o comparison s ope woi
suspicon st some of the resemblances g s sply secental,
But T imagine o one would account for all the reserblances on
the dotring of chance. o give o o thre of the best instances
m M, sidore Geafltoyi—in the pig —which b the soout
et developed & which i alsd b, a5 Ovien s sheviy no
Closely as w formery (ought o the Tapi & Elephan,  monsirous
trun is developed ofiner than in any other animal; th frequent
monsrosity of thce, fou or even a rcates number of brasts
i Wornan seems (0 sian st mammals
e e ok o e ey oo
curious monstrosity causing their heads o appear as if truncated,
an almost exactly similar but normal structure is met with in
the species of Mormyyus, a genus of fish belonging to the same
Notwithstanding such facts, &/81/many
others could b given from the snimal & vegetable Kingdoms,

changes of structure in old species so great & sudden as to

10 be called monstrosities. Had this been so, we should have had

monstositiesclosely resembling othr specie of the same genus

pa m with distant members

der o even caring as if picked out

Amos by casce Nancen] o s ot e

from any sudden e of s (ot pish
e ey 1 venmtly ot

o o cxemoniancy comple, conaghons of rsence agane

which every species has 1o struggle. Every part of the machinery

against the innumerable contingencies to which it has to be

exposed —

 Elements de Tertologie vegetale e same view s ke by
M A..,.m ;. thvvc e Mww.u..u,\ VW.\‘ r G
* o i T
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LAWS OF VARIATION

As all vertebrate animals, for instance, pass/82/through nearly
similar embryoni changes we can see (1t aret n the develop-
ment of any part,—a doctrine on which M. Tsidore Geoffroy lays

ich siesg il acoonat for a ceran degree of resemblunce of
many monstrosities (o the normal structure of other animals, even

when very remote in the same great class. A very frequent mon-
siosity in plans aving irrgular floers,such 2 Snap-dragons

s their becoming regular; & as such flowers are known to be
regulat in ther carly bud ste, L oot e ey
ould be admitted to be an arrest of development; as an instance

D hou it mnsie s m poveacd oy Lo i b s
that the flowers nearest the axis are much the most apt to become
regular;! thus I have seen a Laburnum tree with the flowers at
the end of cach raceme open & ot having the proper papilionaccous

Other monstrosities appear caused not exactly by arrest, but
by abnormal development; thus in the case of a monstrous number
r digits, it may be surmised that in
all vertebrate/83/animals there is a tendency at some very carly
age to produce several mammac or digits, & that this tendency
from quite unknown causes occasionally becomes fully developed
inanimls normally having only one of some smll nunber There

are other monstrosities connccted with the doubling of parts,
union of distinct cmbryos el e Ty
Andther e other monsiosis
by amests of or increments of development, which arc common to
Vo Sl st ho e ghea iz, e e
presume_can be understood only on the supposition of similar
abnormal conditions acting on organic structures having much in
on,—so created according to the common belief, but according
0 our views duc to inheritance from a common/$d/though some-
times immensely remote stock. 1 will only further remark that
according to these same views, a part or organ may in one creature:
become normally reduced in size or quite atrophicd from disusc
during successive generations, in another it may suddenly become
So in a monstrosity by an arrest of development—agait
¥ by long-continued natural selection become
increased in size or number, in a monstrosity it may sudderly
be thus increased by abnormal development; but the pmb.my
of this diverse origin of similar parts, through normal & thror
onats T, ordenly eos-an e comman dnbryone
structure of the two forms; & iow organisms remote in the same.

" Moguin Tundon Teologie Vegeal p. 189
s
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LAWS OF VARIATION

great classes come to have a similar embryonic structure will be
reated of in a future Chapter —

M. sdore GeofToy Saint e ks ane gncrlsion which
concems us & well Am:r\cs mucc. '/ss/mmel h it the
an organ normally e group,
{he more subject i s e it ot tho- taking the
cose of monsirus deplacenens of rgans, e affims, tha "Les
organes i ¢ déplacent le plus fréqu i
et k3 evitions los:peibnblen ¢ 18 posiip

Rormale”
‘We will now proceed to some remotely analogous considerations
in regard to varicties & specis.

86/Distinct species present analogous variations; & a variation of
one species offen resembles the normal siructures of an allied species
6 more sy ey 15 gl e o e oy B
which it beln
i the fist Coapter | gave a few insancesof varigtions produced
\mdcr domestcaion, resemblin distint species; &
of thesc might be called e s i e
can handly be distinguighed fiom those aluded to n our st
section. Our e ot ey, o i
produced under “aaure of not_ much affected
n. But I think l\u. bearings o o present diseussion
e e o by Eo { giving an ilustraton from tiflng
variations in ha group of omestc arities, which | know bes,
ramely pigeons. fn allthe main brocds there are mlogou. sub-

primarics white. N s have any dircct
the aboriginal parent breed, the Rock-Pigeon; yet, I think iU87/
camot be doubled tht hcse avalogous vaieic i dc t0 the

several breeds having inherited a like organization from a common
Souree;ths organization having besn 2 cted on by Sl organic
& inorganic causes of change: just as we know that children of

the same fiy ofen show o anarkable paralicism in sympioms
when sufteing fom
of these variations as feathered fect, chequered wing-
are fixed in & characteristic of certain breeds & sub-
Ercccs; therctors when such Characler appoars for te s e
" Histove des Anomalics Tom. 1p. 281, 418, 650 &
© Sirtt Tolld [ ]
a1

.




LAWS OF VARIATION

in a breed, the sub-breed thus characterised presents an analogy
10 other breeds properly so characteriscd. On the other hand when
a character of the above kind is lost; o t0 give another instance
when a blue Pouter which ought to have all its primarics white is

tail' (of which Mr. Tegetmeier has had an instance) these/88/are
not new variations, but the partial reversions to
but not o the parent species, OF reversions o the sborigial
specis 1 have given an cxcelent intane in my disussion on
at il breeds occasionally throw bl birds,
0 T sty i o s ik B o e o sty
awhite rump & a white extenal web to the exterior caudal feathers.
—-al characteriis of the sborgial Rock Pigeon. I dserve,af
we shall presently sce, especial notice that these just specified

neither of which are blue, or probably have had a biue bird in
their race for several amany» generations: why the disturbance
caused by a cross should have this effect we are perfectly ignorant.
In repect {0 all cascs of reversions to ancestal charsctors, 1 may
revert to the only hypothesis which appears to me tenabic; nam:
i ferp et e idind v
a hundred or thousand generations back more than its immediate
Tather, but that in each generation there has/89/been a tendency
t0 produce the character in question, & that this tendency at
last for causes of which we are profoundly ignorant overmasters
the causes which hasc for o long rendered it atnt, This docs
e more surprising than that the m ment
o vestige of an rgan should be inberied for mumbeies generaons,
Those wh explain an Sonomal & monstrous number of mamimac
in @ woman from the fact of the number of mammae in vertebrate
animals being generally greater than two, will adit that a tendency,
an actual rudiment, may be inherited for any length of
time. Under this point of view reversion to an ancestral form is
only an arrest of development,—or the appearance in the mature
staie of a character which ought to have been passed through in
Supposing that we had reason to believe that all the breeds of
pigeons had descended from one stock, but did not in the least

" L imay remark that i crossing vrious breeds | have clealy sotied that olour

iren e, s ow s rimarcs e blck,succeded by Whte fuhers.

m
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LAWS OF VARIATION

know what its characters were, or the ancient character of any
of the breeds we should be quite perplexed o conjecture, wh

& i divual o born Wik & urpeeraw whiotie Gus WAR ciss
of reversion of a character formerly attached to the breed, or a new.

‘become fixed in some other breed. In the case, however, of the
blue birds, as so many characters appear together withou, as far
See, any necessary correlation, /90 /& as these characters
e from a crossing of disint bresds. —a cause whally ulike
what m e the bl colour—0iue migh have
prety safcly miorred ot the black wing bars, white
e due to reversion. But whelhe, o nct, v could ml m.\ch
characters were due to reversions (cither to
o oo St ey 2 WA o i
analogot to those lrcady cisting i oter brecds o sub-brecds,
e should without hestaton put all down to a communiy of
mon descet %0 WThose who beleve, as
all descended from the Gallus Bankiva
ase in 80 many breeds, as way remarked to
er, having sub-breeds wil feathers edged
o i s vty
character may be derved from the hen
Barkiva (tough trnsfured 1ot Cocls of some of ue
of reverson It s doubtl
whether citer e of colaurTarking oon b to reversion
Dk bt Icing: & paciing ek variehons soalogose i e
sub breed 1o anctber; & likewise 1o some olber qute disinct
species of Gallinaceae./
90/Now let us tm to nature; we have frequent instances of
disint species & strongly mirked natursl e, prssenting
inalogous vasiations. Thus many Foxes, as C.lagopus, fulvus &
s prsen crucigerous vnncuc; the Amcncan &/m: uropean
s both sometime * Soin the
Brth e, o b ¢ thory’ we
are apt to sport in parallel varicties ..
being ascerained, the same designation & very nearly the same
description will characterise the variety in each case’ carly
allicd specis are thmgelves logked upon by many | um.. sts
y lent observer i
Sir Richandson Fauna m.mh,a"m.‘..v o
p 15
D el Sl i Henfieys Bot Gazete vol 2.p. 114
i
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LAWS OF VARIATION

son' deseribes a set of varieties (which have been described as
species) of Carex ampullacea & vesicaria, which "present a perfect
analogy of every form in one specics (0 those of the other.” As
ook at secie a ony srongly marked varctic, 1 may adduce
one other, but distinet case, namely the remarkable correspondence,
a5 insisicd on by Prof. Fres: between9Darcular seies of (he
American species, of Hieracium, with those of Europe. Now all
such cases, of parallelism of variation would be ordinarily accounted
for by (he species having been created with a nearly similar
organizaton: Tollowing the nalogy of our domestic productions
e shouldattui 0 communiy

F there hd boms o peromnimiy cruelgerous specis of Eb (a5
some believe thre 18, then the Crucigerous varety of another
species would have been a case of variation amlubuus foa disint
specics; so would it have been if our supposed crucigerous specics
Tad produced a variely without th crose, As we do not know e
ancestors of organisms in a state of nature, whether ranked as
varieties or species, we can very seldom tell whether their varicics,
when resembling in character other speeics of the genus, are
variations for the fist time in the breed, or reversions t0 a staic
through which the species in question had formerly passed. But
in some very few cases we can form from indircet evidence a
conjecture on this head /92 v/Thus the British Stoat (Putorius
ermineus) may be called a variety in as much as it does not
regularly tum whitg in winter: it has inhabited this country since
the Glacil peiod.” & dusing s pertod: anslogy. fom lhes
countries can leave no doubt that it was always mmc in winter.'

S5 i now i in il e ach cac e | have ol
illustrative of one or a few species varying in a manner closely
analogous (0 other species of the same group—I may recall to

with which he i most familar, 1 think (st the following c
are too numerous & precise (0 be accounted for by
more especially 1 the comparison 1 ahays made with alled

s
3 O, riah Fassl Mammal . 116,

iy emank i Lowdon 1z et ] o . p S0—mikcs e dou e cse
[ I Hae Tuens ailde o it iell

ot Iish Hare & thén give
oo o ik comn T Nt et i 15 e il Vel e
offes 4 oo cae [Separte note lip] Stoat Case Losdon Magarine Vol 7
S0 ooty 530 T e ook 5 31 Ty, T o g
white n Comall swomgent casc [The i three references ac o 3

musicavons of pisagrph g |
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speciss, gneralycloslyaledspcis. it sveral s ocour-
red to me in reading an account of a set of species of the
genus which have differed in some remarkable chnncwr mu
T have truly predicted that 1 should find
U 1y e Ahe i o ot Oft st
he st of cases of parts greatly or abnormally developed being
highly variable, in so far as the variations bring back the species
1o the common type of the genus they might have been here
introduced. Al the cases, alluded to in cm,. er 4 of St
intemodis betyeen two species, whother e

" come nder 1 head. Anc of varatons of what sysimativs
mm.danmnmg characer, 14 colour, size, proporion being
aalogous 1 o pocics o e same g, pumersb nsnces
could be given,—indeed a larg the difficulty in identifying
s»cms Seems duc o varicies approaching in character oihet
species—but in such cases it seems hardly possible to distinguish
mere general variabily, from variaticns having some dirct
reltion tothe siusture af othe speics of the group. B
51153 Bty chafitn it Y e Sotde s . Sl
Variatons whether in some degree permanent, or occuring orly
in single specimens of one species often assume the character of
another specics of the same group./

95/Prof. Vaucher shows (in Mém. Soc. Phy de Genéve Tom. 1. p. 300)

H
:

i the two modes of gemmation are somelimes seen even in the

Decandollc e (n M. So. Pys.de Geneve Tom. 3. Part .. ¢
that i the Lythraceac some of the very natural gencra have some species
with peals & some without & that i Pepls porul the indideab i
iy have s o on

ccording to M. Duby (Mem Soc. Phys de Geneve.
Tom. % p 408} Samalug b th Sy Benes i whic e Sy sderet 19
the v nd in st onas -l iy, ey Cyetamen, some

96/0xals bulevriai has smple & lineal Teaves unlike e o
, e, S e found some ihis
€ thrc wnal, howgh here smal lenves

e leaves s respectively consant throt
ul many great Familcs, but i the Saicarin & olygleas the wucm e
cither aliemate or pposite leaves; & both ofien arc found even on the

e torsion in the aestivation of the corolla was thought to be uniform in
the Gentianaceae, but in Gengiana Moorcrofiana & Caucasica it is different

T RO —
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o vary in th indiduals (Decandolle in Al ds Science Nat. 3 Serics

96 bis/In the \immgm e, A. de Jussieu (Archives du Museum dhist

NAC Tom 3.  86) ys 1 Javes ar hwas Opposed, with the ingle cxcepion

of Acridocarpus; & oven in his genus one may sometimes remark a endency,
¢ retum to oppositon

me knows, ae very closely reated
Aug. St Hilaire (Mem. du Mus_ @¥Hist Nat Tom XI. p 49) says that

n’the altteat speccs oF Ml ove may Oosoe ~oets 1o
nuances possibles enire |¢ plancenta [sic] purement parietl et des loges
istincies”, i ume. plus ou moins.

d e I pericape e placents o tat i, this specics the
degn of o o vy i s o 6 vl

In the Compositae the presence of a ray (0 the outer florets is generally
a constant character; but n Senceio, for instance, some of the specics have.
£y e e i fen i el e i
i e Tound having sl ry; on the ot hand

ordinnily heving a Ty, 2 5. Jacabach, et s sometimes found

arays

95, Herbert (Amarylidaceae p 363) says that by crossing Calccolaria
aachmoides (i n Herben] whic is uple with . conymboss, which has
small purple specks on the yellow coralla, flowers were prodiced o the
e o livaory roadly blotched wilh dark & even lackish pasle
“but et discover of s Chian bl specis, Shich [
call . iscolor ot Y Al e S s opeh i,
Shewcd hat sich an artangement o the colour was 3 natual vaiaion of

dhe geous, which the culivator might heefore have expected, i al the
gl e therofhad ben rviouy b

i ferlised by a Rybrd curvifl
mu...gs it e o e e
Seminavariation brings Curifola o closer Tty i
5 Gistinguished by 3 red margi (o the lar” (Herbert Amaryiidaceae

pulchell, produced

Aty
99 Gasrner says (Basarderzugung p. 50) that Lychnis diurma when
srowin i dey phaccs sometmes has shap teth o the sk o th et
S5 e case with Lyehnis flow cucal 1ty 344/99 Ahat | hve scen
scedling Spaish Fik D. Hispanicus with 14 ptls o deeply ot & he
o /
¥ 99/Azalca with five stamens & Rhododendron with ten stamens, of which

ses &
ke sas oumal of ol Soe v, . 56) e has rised
seadings of . Ponts & lndis frcquendy producin 7, 8 o 9 sam

s o . A prsens b vl some of them
gt o o st A Oty Mamal 5. 257 220 Bl
“The nofhern specics of Gaiohs prse, seordng o b, (furmal
of Hort Soe. vol 2,p 90) "a ersity o sc
32
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e o the species,
species & in G.commuis some variee have i cutaled, & some amost ool
o

ccl, that Loudon
(Arboretam i Frusceam vol 5. . 1846)says s varctes iy b arraged
¢ deciduous, sub-cvergreen & evergreen.’ S it is with the genus Herb

revalent feaure of the Lobe-

ipe on the forchead; & the
indistins dusky line; the D.
1 dusky y(my-clcn the forchead (G. R

hict degree I ol respects”,
L Ronped Plover (Charadin minor)
. Ch histicua by 3 dusky spot on te inned

{ the posterior
Sclegel (Esay on Sepens Engl. Transla
1843 p. 55 s e s ubsqvm individual

1037Mr. Wollason remarks (Variation of Snecies p. 62) h

as it were, s principle for their wanderers (o subscribe ("

" ot s Hookers Mis 3105
MW Wi s e Ao ol ik Vacini i st s
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Nr. Waterhouse informs me that the Pachyrhynchus arbifer one of the
splendid Curculionidac of the Philippine Archipelago. which is the most

Variable s, in s variatons tpi pilar markings of the
other species. So sgain in varieties of Cieindela campetris the golden marks
became united as in C. sylvicola; & on the ot in varieies of this

rtlon of the wings, & this has boe dopied by 4l ebsequent

¥y
o are even individual variations (Shuckard on Fossorial
857, 48,40, 43 )/

prefiguring. os it were, the remarkable structure of this same cirrus in Ch.
iennatus|

108 v/Chthamalus Hembeli prescnts 3 unique character i the walls of
the shell, when old, growing inwards & replacing the basis (Darwin Baanidac

Jos/Lastly 1 willgive in athr morc dtil the case which b
ereste Which combines several considerations, The
common oo ke comeme s e, v when ot angbine
the charsctristc ransverse siripe on he sboulder /.. [
double shouider-siipe 105 AVis $d 10 have been seen i the
Koulan of Pallas nuw gencrally admitted nm 1o be the purent
of the domestic ass.” The Hemionus is well © be charac-
terized by not Iu\\mg Ahe cross s shmﬂder v, S tace of s
stie s st
e tan slmngly banded in the front part of
\rn:m o in 0 coccled pese s e i Vit | 5 s
Diruin it e mte "One case 1+ gven by Matn, “The Horee. . 205 Th
manusrptfoll  shearcd off ¢ s pont. The ioen contimty of the ex s
e e comesoniing psge v th o of e i, h .
D 1GS Sce s Varaton, .. 45,1 Hemionus
2 Bict Clce. it Not Tom 5. 565 Demonin, ar ‘Cheval |
* Borsc, Naarahst Libasy by Col 1. S . 315 Also . Biyth i the ndia
Sporing Review 1556320,

B
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LAWS OF VARIATION
the body is without stripes on the legs; but one individual which
Lord Derby' ks d a few distinct zebra-like transverse
bars on the hocks.

. dun or mouse-coloured o cel-back ponys
& horses m»arnbly have (1 believe) a dark sripe down the spine,
nous, sometimes a tran: i
in the Donkey, & somtimes dark sbre ik bars on the legs as
1 have heard of cream coloured horses with
the dorsa stripe n India & others with he transverse shoulder
stripe in S, Wales & in other parts of the world. A friend has
likewise informed me that he had a brownish horse with the spinal
& shoulder stripe. I have been informed by two other friends that
they have seen Roans with the spinal stripe. Chesnut horses, also,
of very different breeds not rarely have a dark & well defined
stripe down the back. Col. Hamilton Smith, who has given numetous
mostcurous fcts o this subject,” believs thatthe Dun Porics
have origins 5 pecies: they are found
i Tooland, commonly as nformed by a fend) in Norway/107/
Spain, near the Indus, & in the great islands of the Malay Archi-
pelago, cverywhere clmmcrcnn‘d by the longitudinal stripe, oc-
oulder stripe & bars on the legs. Tt is a ver
Firoi e el gt R b
have seen also have the dorsal & shoulder stripe» in the times of
Alexander & ae ithr trly wild o feral in the East, & werc so
at no very remote period in pa a. It is admitted by
Eol Smit et tuns epbea: oovasionally b hesds of vaciously
coloured horses, but he would account for all such cases by a cross
from his dunstock; | suspect,considring the wide
range & antiquity of wild breeds,
RATT gt o S0 Wil anich proba AR st ok e
aboriginal colour of the <aboriginal parcnts» of all our domestic
horses. However this may be, the shoulder stripe & bars on the
leg are now only an occasional appearance. /107 v/It seems to me
abold hypothesis to atiribute the spinal stripe in roan, cream-
colour & chesnut horses to a cross at some time with a Dun./107/
In regard o the chesmut colour said o be strongly inheritable
Col. Smith, vho adris g feely various wi stocks, doubissbout
ing been one of this colour as it is s charactrsic of every
Dt e st ot she st 108 b o b
! Gleins o he s f Koyl 450,71 aslendid work b

5610163, ass,
1 Tt i oo i ench] 1 mas
L i pSan nsied 7 woons
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parents o diffrent colou. The sipe i nly occasionlly prsent
it has been scen in common chesnut horses, in the heaviest dray
oiace T Peve adcs .o s ity amall e gk sne
Hence 1 believe that the chesnut colour & probably the Roan
itself are variations, & the dorsal stripe an occasional concomitant
of these colours
Here then in the horse, Donkey, & other equine animals we have
several cases under domeStication & in a stte of nature, of v
analogous in one variety to another variety & o ailied specics.
g in how remarkable manner in pigeons the blue
colour & allied tints with black wing bars &c were brought out
by crossing the most distinct breeds, let us see what is the result
of crossing the various species of the Horse gonue. Bu it e

‘me remark that it would appear tha the Dun Ponys & chesnut
Tbeecs wih thet asinine s ofien appear Amm e croseing
of two breeds of the Horse: this certainly is the case with the so-

called Kutch or Kihierwar breed "which are generaly greys or
light duns & almost invariably have the zebra marks on the legs
with list down the back” & thes are bred from a Kuth mare
ire; & it is asserted”/109/that Arabs are never duns.
Now for crosses hc\mm ~,.mu Rollin [sic]’ asserts that the
common mule between ass & Hors are patilarly b 10 the
acbra marks on e lgs. @utchell zebra (. Bur

striped on the legs, but hybrids between it &
instances were plainly barred on the legs", T Lond Moiows
famous case’ of the Ibrid fom a mae Quage & 5 hesnut mare
(8ot thorough bred), & in the (wo subsecue ot fom the same
Arabian, the bars across the legs were "more
strongly defined & darker than those on the legs of the quagga,
which are very slightly marked": indeed it can hardly be/I 10/said
that the Quagga has ordinarily any bars on the leg. Lastly & this
cems even a more curious case (han (he last in regard to our
resent subject, the Hemionus differs from the Ass in having the
Spinal stripe but not the cross shoulder stripe & with the legs
without any trace of bars but a hybrid figured in that splendid

§ G S Moo, ooy oMo Gkt

il S

Sce Roulin, dcad. s, Pari Mim, divers savans §
(1835), 3557 M. Marin o hi Ritory o the Hore . 212 gives 3 e of 3
S e i e St e s o oo g Sty

reamcaloured ol with il four g srons!
=g
‘Mmm o p 223 Sc b e s drawings i D F. Gy Gleings
m e Mensgeri of Knnwsl(y mH
5 Phlosophical Tansscions. 1821 p.
10
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ek, the Kaosley Moxagere s all four legs with tosvene
e are even some zebraclike stripes near
o hre ne raners srpes, This Ik characier
reminds one of the varicty of the common Ass & Koulan with
a double shoulder stripe. Dr. J. E. Gray further informs me that
e has soen a sccond hybrid quit like the one figured. Hore we
see most plainly what an extraordinarily strong tendency there
is for the bars to come out in crosses between those species of

which have nat g,
T will only further remark that in Hybrids from the zebra &
ass or Hemionus in which as the one parent has striped legs, stripes
on the legs might be expected, it is clear that the sripes are more
plaily developed on the legs than clscuhre 1
two figures in the Knowsley/ 11 Menagerie, & still more hinly
ina Hybrid figured by Mr. Geoffroy & F. Cuvier' in which there

the legs are barred quite as plinly, perhaps rather more plainly, than
s Zebra.¥/111/Again in the offspring from a Bay mare &
Zebra, the bars on the legs are to be scen, & 1 was
assured at the Zoological gardens were extremely conspicuous when
the animal wss young. T may be noticd in connection with dun
Ponys that i several of these hybrids, dun ke tints prevail
What shal we say on thse fucts? Thm who believe in the
independent creation of species—& if there does exist such a thing
= pecies et orya peamanent ey, undouhidly he
equine animals offer perfect examples—will say that they have

112/will have to admit that the bars on the legs of the zebra
were 5o created & more strongly inheritable than the bars on the
body: but that the similar bars occasionally appearing on the ass
r on the several above hybrids are due to variation. It seems to
satisfactory (o follow the striking analogy of domestic
pigeons & attribute all the cases 1o one common cause, viz com-
munity of descent. Let it be remembered that the races of domestic
Pigeons differ more from each other in external appearance than
do the several equine specics; & that in all the races when from
i ot s Mo 1420 Tom
* Gleanings From the Knowsley M th sk e v n
e B Muceum: 65 sso i o th Hors . 333

e
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LAWS OF VARIATION

mple variation or crossing a blue tint appears (comparable to
{he dun in Horses) almost ivariably the black wing' ars appesr
(comparable o those on the legs of the horse, as
accompanied by other characters, as white rump &c (mmp:lmb\e
to shoulder stripe &c). But although these colours & markings
appear inth seteral breeds of Pigeons the form of head & bady
the equine animals when they
become accasiolly \umcd 2 i Fetm. the fck provionly
given, it is possible that the bars & stripes on the several equine
Snimels might be analogous vafatios from the/l 13severa spoccs
having inherited a common organization, but the concurrence of
several charcters & more espcially the characters being brought
out by cr cause wholly unlike that which produces the
bars on the aboriginal parts seems to me clearly
reversion to ancestral character,’—this an
latent in the young of cach generation & occasionally brought
out when the organiztin i disturbed by a crossor ther causc
ence, robably_ 1t e that the siripes o the Ieg# of the camipe
Donkey are said to be plainest in early youth, as they were in the
complex cross of Ass, Zebra & Hors, If s 0 my mind
ing thus o ge 8 glimpse into the fur past millons of
ngchun\Ay) sec a dun-colourcd animal, with
e shouldersire, b egs, & siripd body, thecommon e
the Quagga, Burchells Zebra, the Hemionus, Ass, & Horse—
anlly 1 think the fact of varicties of one species often assuming
some character of another specics as shown in the several foregoing
instances,—though it is in most cases impossible for us (o conjecture
whether the variation be an old character reappearing from
reversion, or a new one appearing in any creature for the first
time but like what has previously appeared in a collateral relation
owing (0 like causes acting on a like organization—accords well with
the view that the several species of the same group, like the vari-
s of the same specics, have descended from a common parent./

\14/Characters distinguishing varieties are more variable than those
distinguishing species & specific characters are more variable indi-
Vidually than characters distinguishing genera or higher groups.—

is proposition will sound, T apprehend almost like a truism
to the systematist. In regard o the variability of the character
" M Mari in s History of the Horse (p. 97) has well remarked that the dun or
bk Panys are asnlile only i colout & rot i form,
Thi secms 0 have been th opmian of Kol 1 [Acad in. divr
Sovs G (18550 3387 8 OF e Rey & Hom, W Havor, whi 1 s work oh e
‘Amaryllidaceae (5. 340)aludes 1 he Do Pony with doral s,

s
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LAWS OF VARIATION

of varieties, nothing need be said, for it is self-cvident, In regard
0 specific characters being more variable than generic many will
fferences in the less important parts distinguish
species, & in the more important parts, gencra; & that the less
important from affecting the welfare of the individual are more
variabe,than he motc mportant parts. That this icludes part
of the truth T do not doubt; but in our future Chapter on classi-
fistion, sl geo thit fore most compelent adges consider
that the importance of a character under a systematic point of
view is not related (as we see in embryonic rudimeniary paris) to
its physiological importance but simply o its presence throughout
many different forms, or i the case of species (o its non-variability
throughout many individuals. In animals, 1 think there can be no
doub that the parts more immediately connected with the
ife, & those more immediately exposed (o external a
the dermal appendages are individually the most variable parts.

the whole great class of Birds: if the Omithorhynchus had been
clothed with feathers instead of hair, its place in the system of
nature would not have been altered. but naturalists would have
en far more surprised at the fact, than at certain important
parts of the skeleton making some approach to that of a bird: and
why, except ffom the generality of mere dermal appendages such
as feathers being characteristic of the whole class of Birds & of
that class alone’
Ve see the truth of ur propasition i colour sae & proportion
of parts being the most general diagnostic characters of species, &
notoriously i most vanable individually. But when any the most
rifling character is common to many species of a group we are
surprised o find it vaiable in tht group. Il th many species
of g of plans hd yelow fowers, w should b moresupric
varying into red & yellow flowers, than if about half el
Ti6lspecice had red & haf yelow. But why should this be so f
e ook at each speccs as an independent creaton? But [ we
look at yellow & redlowered speccsof th same genws ashaving
jescended from a common parent, it implies tht there
araton i thls very Tospec sncs the period wh (e specie,
first as mere varicties, branched off from a
most genera have not a very high geological antiquity the period
cannot have been in a geologi believe that
it takes an cnormous period of inheritance (o render any character
perfectly true or frec from reversion; and as the descendants of
=
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common stock wil generally retain much in common, the same
causes which at an early period caused the parent to assume red
owers ill be ap sl o reac on it offping
I the fourth chapter I adtempted (0 show that art of
{he organiaation in some group o other was occasonally rable
—But we require something more precise for our theory: in as
much/117/as all the species of the same genus are supposed to
parent, it is implied that all the
diagnostic characters between such species have varied within
o vy groupinquestion, & within e period sinee ed
off from their common parent. Bu the very fct of the existence
of a set of species, that is aLLmdmL 0 our theory strongly marked
varietis, implicstht the variation musthave commenced long
of the accumulation of slight differences through
omtaral selecion & Ubcrefore we have po Hght to capest varably
o find evidence of variation in the diagnostic characters at the
present day. Yet we ought sometimes, perhaps often to discover
such evidence, owing, as just stated, (0 new character apparently
requiring an enormous period to become thoroughily fixed. & fike-
wise to similar causes stll acting on a similar organization tending
il o produce varibility inth same parts. Consequenty all he
facts above given of varicties of one species imitating in
a1 8ispesios,whotber tfling chasacters 5ol chbemeraiod
or those somewhat more stiking cascs which have
& all eases of varictes & clos
their whole organization, are of especial value in establishing the
probability of our theory. Under this same point of view the facts
before tabulated of parts or organs extraordinarily deve
ngle species in & group, (ending 1o be highly varisble, may
be looked at as val owing witkin the group
islf, the posibily ot et uf\pcu o changes
coffioy Saint Hilai n, before stated,
s o organs which e mnsl e same group are most
subject to monstrosities, may uded to. According to our
theory, such parts & organs gt much since the group of
, & as variations may
1 t0 a certain extent understand how such parts should be
partcularly Table fo great & sudden varitions o monstrostics
ould be tedious 10 enter into more details; but/11971 believe
another & related proposition could be established, namely that
in animals presenting secondary sexual characters, the allied
species generally differ in the same points in which the sexes

ted,

ed specics intermediate in
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119 0/l will give a few facs, which have led me to this conclusion: 1 could

carnculated head is 2 specific character in the Turkey & only sexual n the
alled Ceriomis

119/According to our theory, secondary sexual characters are due
to variaions becoming pnmnnlv amchcd (as we see in our
domestic races) 10 one und

being augmented & p:rpc St lection; & as the part
in que Supposed (o.be \'xnahlc (snd in 2 former
section o s chapte 1tk i has been sh ondary
csual characters arc cmincntly variable in e m-hvxduah) we
might naurlly have supposcd ma: varmuons of the same kind
sl Ty whected o sverel spesies of Hhe gEav—whis

mmu e look a 4 descendans ffom a common parer jutas

Phceve trt it o ity of any paet of e, dfferaces
in the same part in the two sexes, & likewise in the several species
of the same group are all facs closcly connected together &
explicable on our theary./

120/Summary. n former chapters w have sen that Naturalists
Biave 10 means, no golden by whih to disinguish varcic
whether produced u uummu\m or in freedom, from species
Looking (o the producun s ofthe beslnown womiics, & kg
ke higlhlest authoritis. we often find the widest differcnces in
opinion which form to denominate L st e v
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Isolated districts are cqually favourable for the birth of varicties
& specin. In tis chater we havo eentt although the condions
of 4, climate &6, sebdom appea dirccly fo cavscany
ereat mmlxrc.mum in stn st be quitc important in
ol lhos beaitl adapiior
T Fh dﬂngﬂ the extemal condidons of e do produce,
‘are analogous to those characteristc of the species exposed (o the
same conditions. The fact of an organism varying in a like manner
under widely different conditions, shows how inferior in importance
e direct & immediate effects of such conditions are in comparison
t0 the beings own organisation./
121/There seems no great difficuly in believing that those
organic beings, which are 5o well endowed as to be enabled to beat
their sompettors i the truggle for Ife & thus spread, should
ome acclimatised through natural selection & habits to
anew rhnmt: & I we admit this some facts in geogruphical

n & in the history of our domestic productions arc
Seplaed, Though we sanmat AchaLly iice W orguriam in a
state of nature, the effects of disuse on structure; yet if we admit

that species are mutable we can explain by disuse certain peculi-
arites of structure in relation (o the habits of the species, as wing-
ess birds & insects on islands, & eyeless animals in dark caves
& sublerranean burrows: but in some such cases,
probable, that natural selection may have played a part, either
in reducing the structure, or in a directly opposite way by enlarging
& perfecting the organ, whichever tendency was at first most
profitable to the individual.

We have seen in this chapter that the growth of the hole
orgaic sructure is cordted by many bicue laws;
pensaon, the endency/122n hamologous pars  vary i a ke
Toanner & 10 cohere subssquenty so dhat one part hould be
modified by accumulated variations other parts would in con-
Sequence be modifed: when flowets o the same individual pant
Babtally & normally difer & we see intnal ssutur diferences
in their seeds, we are moved to attribute such differences to some
nuown faws o growi, Simint ows ofsoecaion, e comtmon,
as far as we can judge, 10 the production of varieties, & to the so-
called creation of speci

Parts developed in an extraordinary manner in a specics, as

compared (o its nearest allis, seem to be highly variable: but why

should this be s, I species have been independenly crated?

in accordance with our theory, we attribute such extra-

Ondingry develcped prt o & long Soursc af matur elcction
336
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LAWS OF VARIATION

within recent times,—and this will generally have been the case,
s .muml selection can act only with extreme slowness, & we
orgnisms closly alled in blood by descent & yet
iffcing greaty/123/n some ane repect—hen we can unders
(e a1 bty of sach s, o he same prneiplesth he
parts recently & greatly modified by artificial sclection are the
most variable in our domestic productions. Rudimentary parts
are likewise highly variable; & why should this be so, if these
rudiments were created, as we see them, in their present useless
condition? Why should one species in varying so often assume
some of the characters of a distinct, though allied, species? Wh
should the ass or dun-coloured horse be ofien born with stripes
like those on a zebra: why should the hybrid from the ass
hemionus, both with plain legs, be conspicuously striped on the
lege & even lighly on the head? Why shoud a vancty of Gerarim
& colouing of s petaly 1 Pelargonium And  scors
of similar estons conldbe aked. I e s, orse & ahen e
descended from a common ancestor, like our ic breeds of
the Bigeon, we can o  certain exient understand T reason; DUt
on the view of their independent creation, these facts/1 24/scem
o me & mete mockerys & couldnealy as el belcte tht ol
e reatd within th sold ock, moeking the five
ety
We adrmit 18 8 rsism tht the distinctive haracters of Varities
are apt (o be highly variable; but why should the characters
distinguishing species, be more variable than those, even when
functionally unimporian, distinguishing geners; ot what i the
same thing, why should the characters differing in two closly
allied species be more variable, than the characters, sometimes
the very same characters, distiaguishing two more diffrent ses
of species:> Wl ance, if one plant ha a bluc flower &
s closly ik species & ed
more likely to vary, than in two :peclcs of e Family one
{aken outof & gt with all he pecics blac flowered, & the other
out of a genus with all the species red flowered? According
dotrins, hecxioncs of subvarieties resuppossy 1251 ;m.m.uy
existing parent varicty, from which they have inherited very much
i comsnon; the existénce of WO o three o closely relaed species
presupposes a previously existing parent spec
existence of allthe several specics in any genus, from which parent
they have inherited much in common, but less than in the casc
of sub-varitics. Honce it follows ta the charates, by which
 sub-varicties of one variety, the two or three specics of the
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same sub-genus, & all the species of the same genus, resemble in
cach case their parents, must have been inherited during a longer
period than those characters in which the sub-varictics & the
specics differ from cach other. And we have reason to suppose
that mere length of inheritance tends o render characters more
fixed; so that the characters inherited from the more ancient
parent will tend to [be] more fixed or less variable, than the
characters by which the member(s] of the same group differ from
cach other; that s the distinctive characters of varietics will tend
to be more variable than those of species, & the distinctive characters
of species more than generic. Moreover the forms which liave
ently will often dto which
oo oot o oyt ey sioeniey & banse e
paty will ofen be agan ffeted & so kept variable./
1261Why,again, inanimals ar the secondary sexua characters
e sraagy gt variable inde-
pendent rcations Such sexual
ot diffr ssenially from strongly
Spesicsin il ther respecs most slosely nlied; & we have Just

accumulated by sexual selection, which is less rigid than the
struggle for life & death. Sexual characters have become attached
10 one sex alone, whercas ordinary specific characters have become
attached to both sexes; but our theory looks at all the species of
same genus as the descendants of a common parcnt, with
as much certainty as it does at the males & females of the same.
species. Hence it is not surprising that naturalists have 5o ofien
described the sexcs of the same specics, as distinct species & even
as distinet genera
Tgnorant as we are on the primary causes of variation, yet as
far as we can obscurely sce, the laws govering variation/]27/are
ame as those concemed in the production of specics. Therefore,
T conclude that the facts given in this chapter, as far as they can
rusted, support our heory that Variies & Species have had
a like origin Varicties are due o the laws impressed
on nature & Species to the dircct interposition of the Creator—

3
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CHAPTER VIIT
DIFFICULTIES ON THE
THEORY OF NATURAL SELECTION
IN RELATION TO PASSAGES
FROM FORM TO FORM

INTRODUCTION

On September 30, 1857. having finished chapter Vin the previous day,
Darsvin wrote Hoaker that he was already looking over note " seraps' for his

Bredroom over; 50 arc in the midstof bricks & rubbish.—'

DIFFICULTIES ON THE THEORY OF
NATURAL SELECTION IN RELATION TO
PASSAGES FROM FORM TO FORM*

[Completed Septembes 29, 1857]

In the sixth chapter 1 bricfly alluded to many grave difficultics,
enough at first sight (o overwhelm our theory of natural sclection.
In this chapter we will consider those connected with the absolute.
necessity of all passages having been extremely gradual from one
© CD.MSS., 114, lettrno. 210,
* b ' pencha 1o o his sheet Be crcol i

S0 ntermedinte]

B
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DIFFICULTIES ON THE THEORY

living being into another, or of one part or organ into another.
That this is absolutely necessary follows from all causes of variation
spparently scting otly slowly, & mote esecily fiam our par-
mount principle of natural Selection inevitably thus acting by
he addiion, of numerous sight modiications.—sach modificsion
profiting the selected or preserved individual. I fully admit
st e i ek o s e s e B

mely T wish here only to consider
hethe he culies o scualy nuposble & cnough by e
selves 0 overthrow ur heory, ‘Whether or not other facts Support

"“2¥e will commence with cases of intendiste & possibly
ool et e b b a8 Mo o eanct o Jond
camivorous quadriped could be converied into an ote; for how

ould i have subsistd during it transiional stae? A fr
Giffcult quesion would have becn, ho

befoe s wings had become perteced? by Iong e
selection> [ may premise that it is immaterial to us, whether
slight changes of structure supervene first leading to changed
Bt or wther abis & feaoct changealghiy st 3 s

al is ben ucnt generations by slight selected
moTtionsof aruchre o fohe c lready ightlychunged
habits. In the chapter on instincts we shall sec that mental attri-

butes vary slightly, can be selected & are e e comporeal
et

e case of the Bat, which is one of the most difficult
i Soseumed o me. WhALwre th s b which prbbly

an insectivorous & terrestrial animal could have acquired
it ool g ot el
grade being so uscful to the animal in that state, that it was
enabled to conquer in the struggle for life, to which it must
ineviably have been exposed? wC it Sl i menion

by conjectures. The
s s per[ccl 2 oﬁl\b prc\cn\ day Fou Beologiont e
really make any a 0 perfection, this would be a fatal
Ghjedion. But the whale tioc o o eaut o e avidonce hom
fossil remains will have (o be discussed in a separate chaper; &
1 will hee pass by ths spparenly fal objecton, pplicabl in
many mher insances, & consider our more immedate subjet
by of wansilonal slages between & B
e opable o fght O s Sful 41 ik we v
10 be extremely cautous i aying much sres
Look how amongst Birds, the most perfectly winged animals,
o
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we have the Penguin, which uses its wings exclusively as paddles
for diving, & as front legs on the land; (as  have witnessed),—
the logger-headed Duck (Micropterus brachypterus Eyton) as
Happerson the srfue ofte wle, & never 35 wings,—the ostich
as il the Apterx s detittc of wings capablc of any use
et all these Birds are enabled to hold their own place in the
et g S e S he e whl b sk thels wisEd s
most useful to the Penguin, & Logger-headed Duck, & I presume.
of some use o the ostrich perhaps in its first start o escape a
beast of prey. Many birds use their wings as paddles for diving
& for flight, others flap along the surface of the water or run wi
expanded wings before taking flight: is it not thus conceivable
that by continued selection organs used exclusively for diving or
fapping or sailing on land might come to serve exclusively for
fight? But had some half-dozen genera of Birds become utterly
extint, he would have been a bold man, who would have said/
S/that Birds might have flourished on our carth which
1y, but used their wings solely as sails, flappers, paddies, or front
legs. T am, of course, far from pretending to indicate what were
the transitional grades, by which Birds came to fly; it might have
been through some wholly distinct line of change: the penguin
may be, as the logger-headed Duck probably is, the degraded
descendant o a perfectly winged Bird. All that I want to show is,
that as far as habits are concerned & judging only from now living
animals, great transitions are possible.
at we have flying Birds Mammals, & formerly flying
Reptiles, & seeing that so eminently an aquatic animal as a crab
can by a contrivance to keep its branchiae moist exist on dry
land it s concevabl, tht the so-clld Tying Fish—which can
glide to such great distances through the air, turning & rising
slightly in its rapid course by the aid of its fluttering fin'—could
een converted into a perfectly flying animal: had this been
Case, & our present ying-GshiGAuknown, who would bave
ventured 1o have even conjectured that the sole use of an early
transitional stage of the pectoral fin was (0 escape danger in the

imbing trees; i fish had become,
like land-crabs & onisci, terrestrial_animals, how easily ancient
transitional uses of the pectoral fins, might have baffled
conjecture.

mongst mammals, we have squirrels with the tail forming
a flattened brush, & we have others/6 viwith "a peculiar wideness

* Owen' Lecure Fishes, 170
n
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i the posterior part of the body & a fulness of skin of the flanks
being an approach to the forms of a true flying squirrel’ & these.
latier have a wide membrane connecting the front & hind legs
together & in one species a slight fold of skin uniting the base of
the tail to the hinder thighs. All these contrivances aiding the
animal to glide great distances through the air from the top of
e e et ofindlice 6 T i, iy ot
vorous opossums with the flank-membrane ped in different
degres. Inthe Galoopihecus, or g Leruir, wiich was formerly

anked amongst Bats, the membrane extends from the comer of
he jaw & inciudes all our legs & the taif the membrane on the

Tark has  rausle for cxtendiog i: h rabs fong Gogers of at

<& to be cven partly aquati in s habits The uc hat
s by a stuggle—that cach would increase
fooninaicy it el hesked o ome. perod of o Boreis
consiantly cluding us; 80 that we fnd it fFcull o realie that
in course of thousands of generations the power of gliding a few
inches further through the air may make an important difference
to an animal in escaping dangers or getting food. For myself
T can see no difficulty in the means of gliding through the air in
squirrels having been perfected through natural sele
a mere fattencd brush-like tail to a wide flank
amongst Lemurs (though all such supposed intermediate forms
are extinet) to the enormously developed membrane of the living
Galeopithecus; & cin some other unknown & extinct tribes of
imals,» cven amongst other extinct animals to the wonderfully
perfect wings of the Bat. The graduated structure amongst squirrcls
& the almos nteedit condion ofth Glcopithecus beween
m sl & mimal ought at least to/&/make us very
autious 0 supposing that mUmevoss aximals consiructe on eve
i caisia o N a1l s conls
formerly have flourished in the great battle of life. Who would
wve ever supposed/8 vithat at the present day there should be
a Bat feeding chiefly on frogs & oceasionally on fish; or that the
" Sir 1. Rickardson Fauna Borcal-Americans. Quadrupeds p. 191, ¢ is the
Piesamys persurists which hat the base of The til uniied o the hish, sce
Dt Clss His N At Peromys, {1 ol 14, by Tidore GeafToy-Saint.

 tilre
Dict. Class. d¥Hist. Nat. Tom. 7. p. 122, (Desmoutins, ar. * Galéopithégue
Gaicapithece] Buckiind Brdgewster Treise.

e B st of bl e Mcsaderms e i ndis, i
Annals & Siag. of Nt Hiiry ol 151845 .

w
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frugivorous Petopus when put on a flostin rafl,shod ke to
the water & "swim pertinaceously after a boat

ey o Aot ok o il bttt
a land-camivorous animal could not be changed into an Oter, for
it could not live during the transitional state. The genus Mustela
is closely allied to Lutra o the otter, & indeed was made into

o m
water, & the common Polecat has been known to 1ay up stores

well, & preys on fish: but during the winter when the water is
frozen, it hunts mice on the land:* here then we have an animal
Al o, Seblly s g gt o 8 vt & partly
terrestrial during another part. Can it, then, be said that there

rould be any grea difficuty, as fariSas ransional habils re
concerned, in converting a polecat into an otter. The possibility
il st o there being a plae apen n the polty of natrs which

rendere
aduaic in habils & Sructre. On the samme prncipies

an ofter could be converted into a seal-like animal; not, perhaps,
w when seals actually exist & well il their place in nature, but

3 emetialanma,retiing prhaps  race of i fornes webbed
t; & subsequently have some of its descendants refitted to

ey

Numerous instances could be given, like that of the Vison-weasel,
of diversified habits in the same individuals o in the same species
both under the ordinary conditions of its life & under peculiar
ireumstances; & Simia differences could be given amonest
different, but closcly allied species of the same genus. 1 w
only a very few gases chiefly amongst et T 5. Amonca/10/a
tyrant-flycatcher’ may often be seen hovering over one spot &
then proceeding to another like a Hawk, but its stoop is very
inferior in force: at other times it remains motionless on the edge
of 8 pecs of waler & ke 8 Kingfsher dashes o any small nm
near the margin. In Tierra del Fucgo, there is an Owl (
afpes) which | have reason to beieve preys chiely on the lowes
1 M Lay o  Prctopus from th Boni andsin Zologiat loumal v i, 1129,

3 B Sichartion Funa Boral Amcricns Qusdueds . 4.
> Saaroghagus suphursus: Zoolgy o h Voyage of h Besgic. 43

P . W




DIFFICULTIES ON THE THEORY

‘marine animals, & T have scen s stomach gorged with the remains
o lrge crabs The Woodnecker wilh 14 pesuior foct st
strong wedge-like beak & long tongue, has often & justly been
ot el T adaptation of a Bird {0 prey
o0 et con caled n he bark & wood o rees: bt on the wide
a, ists, the Picus
(Chrysopnl\ls] camptsms Lt pute excisioly oa e grouid
i in s colouring inthe pecallar undulatig Qight, & loud cry
it resembles pretty :]n;ely our common green species. A North
American woodpecker has (he exttordinary propensiy of caich:
ing/1 /s on the wing! & some oher NeAmerican peies fecd
Iargely on fui I our own county the Titmouse genus (Parue)
& i mhbioiois 50 s ey emiiail s o
autar, 1 loud et of 1 Barus s e Bt made
by the dpecally adptea \lmhmh. as i breaks with its beak the
a branch of a neighbor tree. One
ors A urn[:] st e black bear fishes for
A sl I 00 ke By R b i i
open, so that here a terrestrial q\mdruvcd almost macks
AL s ocasional manne of gein Fo

it hangog s oo of th diverfied
lins of e were c(pccmlly favoured, it does not seem very difficult
1o believe, that the structure of the descendants from a parent

form having very di ﬂmnl habits might become greatly modified
through natural seecton
il of plant s (nroduced fio & new couniry,
e e B hily natraisd, some :hglzl
changes in it habits of life can hardly fail often to occur; & lk
indiréely in some of the aborigencs of the couny. L ok 3 ! eur
‘many introduced quite new plants, how they are preyed
native animals, sometimes almost to the exclusion ollhe\rongmnl
food* Within two years after planting Berbers dulcis a bush very
unlik the common barberry I found s tvigs coverd with A hides
which Coccinellae were preying; its flowers were visited by
Becs,visisindispensable,  helieve 4o is ferisaion & s ru
! 7oy fthe Vose o el 13
e artu.sce M. T Macculoch o the Boston Jourat ofNat. History vol 4
i
* HEDMSS..vol 45, not sip mo. : Heamne's Travels p. 370 e back bear
Catches e wate inkecs by swimming wilh mouth open “hte whalee These
et o b 0 ey b G e 0 e ke
oo o e R ke S sl T
v Al b ol g
il 15
eais Hed spn 1 vry oy ok exce on b Part of omine.
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DIFFICULTIES ON THE THEORY

B S W Rehin SU O e e,
In Tasmania, I found the dung of the introduced quadrupeds, so
different fom dht of any mative animal, supporiing numerouy
beetles; & ihis was likewise the case even in the sland of St. Hielena,
where there was o native quadruped; yet Entomologists know
tha sercovorous beetes are usually resirced in el babis
Inpumerabl/13 paralll insiances could b g
e T i oty coumies must
ave sensibly affcted the habils of e of the nAtve simals &
plants. How many insects there are in Britain, which, as
o, subkiat chustvoly om ariical o foreigh subsarces. Thero
are many egregious plants, which are scarcely ever seen except
on cultivated land, though probably most of them are forcigners.
oroughily wild animals of the same species, when inhabiting
disrics o a vty diffrent nature can hardly il o diffr some-
what in habits. Some land birds are common to Ticrra
Shanluely covered by inpenelabl forsts, & th Falkland Ilands,
‘where not a tree exists. In our own country, the Scotch Highland
Fox has considerably different habits from the lowland Fox of
England. Even with c animals, individuals show a
tendency o different habits of life,—of which I/14/have already
given instances in the Cat. Very many/14 vicases are on record
of the inhabitants of the sca gradually becoming accustomed to
brackish & even fresh water; & of (he reverse change; which
circumstance, considering how fatal,an abrupt change of this
ture is 1o most animals is surprising.

ed or of changed habits,
1 ean sce no great difficulty in structure being modificd through
the natural selection of variations better fitted to some one of the
diverse habits, or (0 a new & changed habit of life. If our reason
tells us that the structure of the woodpecker is admirably adapted
for s insectivorous ife on trees, & that another structure is
generally best for the capture of insects on the ground or in he
air, then I can see no reason why the ground or gerial w
might not have their siucture il more modified,than it actually
is, from the typical structure of the genus Picus,
o their sbentant habits of if: of on the oiher hand why birds
having in some degree the habits of these aberrant woodpeckers
modified in structure til they acquired the strictly
arboreal habits of the typical woodpeckers. To take one more
| Durvin sl ot Resursienp 0
¢ SEChon Gl N 2 p s Nacutos Highends &
Lini, ] 377 M other eleence coud e sy iven
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DIFFICULTIES ON THE THEORY

extreme case, that of the Black Bear seen by Hearn: if its habit
of catching small crustaceans by swimming with widely open
‘mouth/1 5/became, from the crustaceans being always present with
the loss perhaps of other prey, highly important for its sustenance,
then as sligh vaiaions n the sze & shape of the mouth would

almost certainly occur during millions of gencrations, some of th
Would slmost seraily aid ver so lmlc individuals in this strange
way of fishing; & these individuals, as all cannot possibly live,

WOl have a Gtic chance oflving, & thus such slight vartions
would be contnualy added up through natural selection il an
animal, which we should think monsisous, was produced, thoroughily
aquatic & with 2 mouth perhaps proportionally as large as
that of a whale. Who would not think it monstrously improbable,
iFhe ha never heard of & whale, tha s0 igantc a antmal could
subsist by sifting with its huge mouth the minutest animals from
the waters of the se:
acts do not tell us, as far as 1 can see, whether habits generally
change first, corresponding structures being/16/subsequently selec-
whether sttuctarcs modificd throsgh varation, generaly
first leads (o perhaps «nearly simultaneously» changed habis. In
the case of no organic being can we pretend (o conjecture through
what exact lincs of lifc ts progenitors have passed. We may use
our knowledge of the habits of existing animals as a guide to
conjecture i somewhat frther, in a6 much a8
hat amongst the many Iving & greaty diversified descendants
of some ancient & extinct form, some would retain the habits not
greatly modificd of their several progenitors at different stages of
descent. Really to know the ranstional staes, by which the
tructire ofany one animal have been acquied, e ought
o iyt lng o of s dhest anesory s, gl
mnmm bm.\cym How little chance there can be, of one cver
ey impertecily, al the Tineal ancéstos of any
ane form il be 82, when e come to consider the real povers,
under the guise of richness, of our geological records.
Tt may, however, be here noticed, that when the habits of fite of
/17/any Species o group of animals, is undergoin
change, a5 rom swimming or giding t 0ying, Although asuredy
every single transitional form has to subsist under a most severe
competition for life, yet we ought not to cxpect the new habit
with its coresponding structures, o be developed under many
subordinsie foms,esch ith punerous individuls, il i ad
of perfection. To amive at this, according
o our pracipies of satralseection i cnormous peiod of e

36
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DIFFICULTIES ON THE THEORY

would be reqired. On our fomer imaginny cas of Fish being
rendered tru ould hardly expect that they would give
Tse 10 0 whole s of xuberdm'\l: groups, fitted for various
subordinate stations, until they had obtained through the slow

act
intermediate & transitional states, we might expect, woul
comparatively few in number at any one period, as we
present day with our so-called flying-fish. So it would probably
Have been wih Lemurs.-the/ 1/Glcopithecus being looked ot 15
& ranstional formif s had not exsted, & Legours had been
oveloped by sl sclecion int e Byers Tance i scoms
probable that mere transitional states between very different lines
of life, would seldom be largely developed at any one period; for

g from
having some advantage over its compatriots—could fill its new
lace in nature with a high degree of peesion The perfected
descendants would genraly caus, by the very principe of nturat
selection or the struggle for life, the extinction of thei less perfect
progenitors, Hence, aso,the chance of inding Tosi remains oF
the progenitors of any organism, during its transitional & less
perfect state, would be so much less in proportion as they had
developed under fewer subordinate forms & under fewer
individual numbers
19/We have as yet considered only the possibility of transitional
habits, & the difficulties which they seem to oppose to our theory;
but some of these same facts may be fairly viewed as supporting
our theory. He who believes that each species has been indepen-
denly crested, must fe suprise, o Ieast 1 emember formerly
having fet grest surprise, ot n .m.mx ‘manifest for
e, following another e n. il ke
hmmm.. om Birds, It cannol be doubled that the
cral configuration of a Goose i for an aquatic life; & the meaning
S ehed ot skl ot ther are ong-gged gecse) J
19 v/which run like gallinaceous birds, & scldom or never enter
the watr thus Mr. Gould infoms me he Seies that the Ceeopsis
of Australia is perfectly terrestrial, & 1 am told at the
Soological Gardens that this bird & the Szndmd\ Tland goose
seem quite awkward on the water:/19/in S America the Uplan
Goose (Chloephaga Magellanica :

o Eyion nevr hequnts e st

except for a short time after hatching for the protection of its

young; the feet of this goose are well webbed. The long-legged

" Zoolagy ofthe Voyaz of the Beagle Bids . 134 —Capt. Sulvan has given
me frther paricuias n the habisof these birds

PR U U ... RRORT. SR




DIFFICULTIES ON THE THEORY

Flamingo (Phocniopterus) has webbed ect,bu lives on marshes

&is idom even to wade except in very shallow water. The

;ngmbm (Fregea aquils) with i extremely short (555, néver

Wialights on n.e waten,but icks up tsprey fom the surfacg
ith wondrous skill; es are all unite web.’

The we, how:ver. i rons‘d:mh!y holowed ot between the toes;
tends tary:

ere d
aquatic Bird, than the Grebe (Podiceps), but its toes are only
widely bordeted by membrane. The WaterHen (Galiul ch\om—
us) m; n swimming about & diving with
Rertect case:yet ooy Ll ﬁmgc
B memtrane other doiey sl irds belonging to genera Crex,
et have scarcely any trace of web; &
their extremely long toes seem admirably adapted to walk over

{h sofist swamp & floaing plants; yt the common com.crake
(Croxprsensis)2oelanging o on of thes very genea, having
unts meadows & is scarcely more

et o sl o parese

Several of the cases already given, such as that of the Ground-
woodpecker may be looked at under our present point of view:
Tmay add that on the plains, inhabited by these woodpeckers,
s parmos (Conurs Patachonicus) which buld in banks &
which can never alight on a tree as one does not exist, & yet have.
hei Tee, Sty adapied for perhing wilh o toes in fron &
two behind: on these plains thert ree-fr th their
o enlarged nto e sucking ises for limbing. Numerous othr
low-

tailed Hawk, (Naucierus furcatus), a true hawk, has very long
wings & a forked tail, & it lives, by catching whilst on the wing,
nates i th quic cheeka.of it @l Posko, I was pariulsty
struck/22/with the habits of the Puffinuria (Pelccanoides) Berardi

Zaokgy ot oagsof e Beien 146 VigorsLin T vol 14 413201

eimion, Binder Clantlof st Yor 2 1272 v vk wih
Surpise hatcetain prasitc e, which have no use for he ave thse
ooty g, ot n working spcick. AgKi M . Smith showid mé specimens

Seoli,in which e & umicaly
Tosoril A Which rom bein P cctiny docs ot b 16 ez o baow:
nz ey sdded in pencit: How n he Drone 1ve Bee? |

i1y e Bel, n Zoology or Besgle Repules.p.

8
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DIFFICULTIES ON THE THEORY.

thi bird in ts manner of swimning, of lying, though arely in
3 siight line by the rpid beating of s shot wins,
ving suddenly g if suck dead & diving 10 @ e g
¢ be mistaken for an auk o grebe: but the structare
of s nosil & beak & athercharactes show that 1 undoubtedly
s one of the Petrels, —those most aerial of Birds which hunt the
surtac of the wids ocean for her prcy: her then we see @ bird
1 from a family having most widely different habits, adapted
15 il he place, o e Ath-of tho Novihem hemisphere, hich aro
not found in the south./22 vln this case there has been a considerdble.
Change in he form. o the body & pavwit of respration. th s
v boen reatly shoricncd, e 1l siered i thape & hind tcs
lost. 1 will now give one more instance of an entire change in
habits, with no sensible correlated change in structure; —I refer
o the Water-Owzel (Cinclus aquaticus), & member of the common
Thrush family it I sub-aquti i i habis, using (s wings for
diving, & its feet for grasping stones under the water,
acutest observer would never have foretold this singular manner
of ife from the most careful examination of it structure.
strange, as long as we look at each
as independently created: it will be said that a bird
belonging to one type of structure has been adapted by the Creator
10 another line of Tife; but this seems to me only /23/restating the
case in dignified language. The theory of natural selection implies
that every single animal in each region tends to increase in number
a geometrical power, & so may be said fo strive o gain
subsistence anyhow it can, & to fill any place in the economy of
‘nature which it can seize: bearing in mind the many & complicated
contingencies (o which each animal must be exposed in the long
course of its existence, & remembering that the world is not open
from en to en for mmigraton, (s e see proved by the many
productions naturalised by man's aid) it seems o me perfectly
Ratural on our theory, tht occasionally an animal of & wholly
different class or oceupation should intrude into that of another
species or group of species which laboured under some disadvantage
however slight. How far its structure would become modified in
relation (o s new abits, would depend on how far any change
ould be advantageous 1 it right
heatlo o RO, & o W o 5 e SO Yo
at work accumulating Such variations. On these principles, it24/
is not surprising that there should be webbed geese living & run-
ning on the dry land, & webbed Frigate-birds never alighting on
the water, —that there should be woodpeckers & tree-frogs where
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DIFFICULTIES ON THE THEORY

there is not a that corn-crakes should live in meadows
S of ssgupa- o ieeeshonl iing ale, & P
with the habits of auks.

Differing Organs of extreme perfection & complication. Alihough in
our consideration of the possibility of great changes in habits
corresponding changes in the whole bodily structure have generally

£
B
i

cases of particular organs. What shall we say of the eye? Is it
conceivable that his transcendant organ with its power of adjusting.
its focus to different distances & of letting in more of less light,—
it s nearly perfet orrecion fo cromti & splericalshr-
raton, could have been formed by the accumulaton, through
ura slecion, of infaesimalyZ5aligh varaions, exch wsehl
ot pasmestoe T ooniom (ko Jangusge a it seems (00 strong.
to godemn the absurdity o such a notion—
T : Taoory ecording 1o 8 ow pinciles, e ought

with another; but the eye of each species only with the eyes of
all its lineal pmgennorx S0 that if we look to the eyes of many
species in the group, we should have to ook 1o many lines of
asent converging {0 one common aren possible;
& allthat e can do, s t0 ook o he =ycsofan cxiting animals
kit cach ot s, s e ox Sajging b T s meiion
fiom one siage of periection io another sage i possblesat the

ame time never forgetiing how small a fraction the living are
c«mmarcd with the extinct,—almost infinitely small, as | believe.
Letus brifly consider the cycs of he Articlaa: we have s he/
26/lowest grade, an optic nerve, coated with pigment somefimes
Fiving & Bcd of pupt but it » o o Sy s ol
mechanism. I nced hardly say that we have in this work nothing
to do with the origin of nervous sensibility to light, any more
than with the origin of life. From this rudimentary eye, <@s it
st be calledp which cannt possby disingush ﬂgurcs, & can
only perceive light from dark e towards.
perfection by two mndnmenu\lly Ciigent canivances Pt
siemmata (o he soralld 'smyle cycs) whih have a crystlling
fens, with a comea & more or less perfect vitreous body—
heevsntil pats of he eyes of o igher amimals-. & which
act

i ol o feina Séctadly Scompound sy
formed of numerous, divergin separated
by pigment, & whiéh act simply by excluding all the rays from

i hakte POREROT s ———



DIFFICULTIES ON THE THEORY

each point of the abject viewed, except the pencil which comes in
a line perpendicular (0 the convex retina; so (ha'27/a separate

separate transparent cone. Hence Miller
discove{er of this prnciple ofvision,calls these compotnd yes,
2 mosaic diopiric instrument. In the Articulata we have numerous
s of pertecton in the eys: besides endles iftionce in form
proportan & position of the ransparent cones, & in number up
o0 i 2 ongie e, there are cases, as i Meloe, n which
{he et of the cormen are ghly canves both exiomlly &
internally, that is lens-shaped in
e, e atamal e, 2 th. mundl desdod oo ool
of which, renflemens eniculirs paraissent
ut someiimes thege lenes can b detsched
disine rom the comea. The ransparent o
usually nmchcd o the cornea, but not rarely they are detached
ave their free ends rounded, /i this case the
1 presume, as converging lenses, & not simply as tubes excluding
bl rays Prof Milne Edards ﬂ\mks thatthe s,
cones of the compound eyes s homologous wilthe crytaline
Thuees o8 e spcimars ok ey &t hehie
parent cones there is apparently a e s s
view the lenses in & hcn:am the comea of the compound eye is
ture superadded to that observed in the stemmata. Alto-

of which c he cssential parts of the simple sic
ey s 8. ol ik iy & e i i
transition form between mosaic-like compound eyes, unprovided

wvm concentraing appeats, & he organ;of vikon, wilh soch

*PReeing the iy gmdx\lmns & diversiy in the eyes of he
Articulata, numbering probably at least a hundred thousand in
Tond & i 25/ g ofcach s 004 for 18 s e o the
eye varies ever so ltte, & I know of no reason to doubt this, [ can
see no great difficulty in believing that amongst the Articulata,
the eye might be perfected through natural selection from a simple
optic nerve (o the most complex of compound eyes having numerous
transparent cones, a double comea &, the inner one having both
* Elements of Phyiology. sansaed by By vl 2. 110t e A1 e s

here iven are ken areatwork, & fom Milne Edwards, Hist Nac des
Cices To 1113 6 2, who s iy atende o e vison f he
31
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DIFFICULTIES ON THE THEORY

faces & lenses, If we here encounter no greater difficulty than in
the case of other siruture, then if e look cven at the wran-
scendantly perfect eye of the cagle, though we have hardly any
Sorte ot L iatng o o probabL anaione sages, yet il
0o difically 1 not actoally fatl o our thooty of aatutal selotion.
Nor ought we fecl much surprise at our cntire ignorance of the
transitional stages by which the eye of the higher animals has
been perfected: in as much as the links by which the Vertcbrates
have reached their present position at the head of the animal
fom seem to be wholly lost: and amongst existing animals,
¢/30/are far from understanding the contrivances by which
ofthe ighes perfections of the eye ae ained, s for inctance the
adaplation o he focusto diffret disances
ofthe great ifficuly which 1 ave fl in persuading
yal b 1mm1|aMc an organ as the eye could be perfected
by natural selection, has arisen from our constant
velaniary habit of Comparing the ¢ye with the misroscope or
telescope. We know that these beautiful instruments have been
produced by the long-continued efforts of the highest human
intellects; & we naturally infer that the eye has been formed by
a somewhat analogous process. But may not this inference be
presumptuous? Have we any right (o suppose that the Creator
works by the same means as man? If we must compare the eye
10 an optical instrument, we ought ccording to our theory,) fo
take a thick layer of transparent tissue, with nerve sensitive to
light beneath, & then suppose/3Vcthat from external causes,»
every part of this layer to be ammmuy changing slowly in
density, 50 as to separate into laers of differen
ekonsien, paced o diffrent disances rom cach other & wil
the surfaces of cach changing from flat to various degre of con-
vexity: & further we must suppose that there is a power ahways
intently watching each slight accidental alteration in the trans-
parent layer, & carcfully selceting cach, which may in any way
or degree tend to produce a distincter image <at one end> under
the circumstances in which the instrument is used; each of the
many new states of the instrument being multiplied by the million;
each preserved till a better is produced, the old being then
destroyed. In living bodies, variation will cause the slight alterations,
generation will multiply them almost infinitely.
selection or the struggle for ffe will ick out with unering, kil
cach improvement Lt s procss g0 on o mallions on m
ol years, & during cach year on milions of individusl of many
Kinds, & may vre o bliove 54t aliving optical nsvomert raght
s
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DIFFICULTIES ON THE THEORY

b formed,as much superir to one of glas,a the worksofthe
Creator Naturexare to those of
et R —
the car, analogous remarks may be made as on the cye. No doubt
there will be in all such cases, many & wider gaps n the known
transitional stages, which we cannot bridge over even conjecturally;
bt e quetion here s, o the gaps s wide & HmpEssabl that
they are fatal to our theory, whatever other evidence
advanced in its favour. In the case of he:
of s grea difficuty: i a genus of e pelagic Crusaceans, caled
Mys wditory organs are seated in the caudal plates or
swimmers at the posterior extremity of the body.' According to
Gur theory it would af first appear necessary (hat these organs
should have been moved by infnitely small & numerous variation
from the front of the head, where the auditory organs occur in
other crustaceans, 1o the end of the tail; & the possibility of this
might be thought (o be in some/33/favoured, as I found the case
in cirripedes (a sub-class of Crustaceans) placed on the sides of
the body about half way between the posterior & anterior extremitics
of the body; but this would be a false view, as Prof. Huxley has
shown that in Mysis the acoustic nerves run to the posterior
abdominal ganglion, whereas in other crustaceans they run, as
for s known, 10 the st cephalc gunlion; & i seems impossivle
effect such a change by slight transitions. This difficult case
Bt gt iy ypatheticlly s
hearing is nothing but sensibility to Vibraton caried
fo an extreme it & hence thit 3 ‘acrve of carmon sensation
might in any part of the body be perfected so as to perceive the.
Bnést & most rapid vibraions i oy or waler An antlogous case
octurs i Vision: that cacellat observer, QUAireages bas shoma
that some Annclids, which can swim & crawl tail first have eyes
at both extremities of the body; & there is another annelid with
a pair on each segment of its body. Now it has long been known
organsed animls, v 1o, cyes, yet sem 0
 from darkness: & it has been Supposed that
crally sensiive 1o ight: but MAIGE has well
remarked that this is quite hypothetical that these animals may

light —But our theory almost requires that in low animals, like
m ‘annclids & planariae with eyes n diverse parts of their bodics,
st
o, Runly s Mol T & Custe 1857 3. 354
 Blroens of iyiiogs val 3155
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DIFFICULTIES ON THE THEORY

that an ordinary nerve of sensation may be rendered specially
sensitive to light—/

35/Transitions in organs: several kinds of iransitions possible.
“Organs without known transition states & changes of funcion in
organs.» As natural selection can act only by the accumulation of
slght variations, it may oatually be asked, do ot sbuoitely
new organsappcar n specics, o i smal groupeofsecics within
4 lass? That s s of rre oveurrence i shown by trt ol seying
o Linnacus become  cinon i maturl histon, “Naturs non

wehave seena thousand times shways proceeds by ransitions.*
Before giving  few cass of e & apparent difficuly rom e
absence of transitional states in understanding how an organ could
Bave reached ispresent onditon, I must make a fow remarks on
of possible transition. But first I must admit that those
nacualists Who speak 30 srongly /36/f nature ot moving by
leaps, seldom, probably never, mean to go as far as our theory

Class s fine as (hose between an admiled variey & it parent
species. Thu to give a single instance, i we ook a the fanily of

umming birds, we shall find a prety close gradaton in the
cn h & form of bea, & althoug ther e considerable gaps in
the seris, most .mmlms outl sy i e bt e pro-
ceeded by tr ut,

Ve apacy o, oo b gk AP o, il s b
ek slmoat recangulrly dowewards, & anotace with i plurmed
in these two cases there are hardly any transitional forms. Suck
cases however, do ot seem 1 me (o offerany rel difficuly, it
s if we admit that the living members of a group bear but a very.
ol eapertion 1 . i B ety o e

working of natwral selection. Those naturalists who would lay
mich oess o s simple a case a s, will ong ago have Relected
our theory, so no more need be sai

37/In considering the possibility of transitions of an organ from
one state to another, we should bear in mind that a part having
anearly similar structure may perform in the same individual or
in two individuals functions wholly different. Sccondly that two

" Milne Edwarés. It a1 Zoolog. Generale 1581 3.9 & 10

g S Hilie Lecons de Botaigac. 141 7. 50
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DIFFICULTIES ON THE THEORY

widely different organs may perform simultancously in the same
individual the same function; so that whilst one of these organs
was continued o perfected through natural selection i its function,
the ot night come (o be usd for some quit distinct pupae
Thirdly that organs & the use of parts change normally in
i it 5 o s b e e Bt
& in these cases i docs not seem iffiul for the organ 0 etain
{5rought fs cther one o he s of s
3 will now give s few facts illusrating hese remarks; & they
will show hew cautious we ought (0 be . assuming in almost any
Sise tha & passuue eom on Sato of i rga 10 Buothct 1
impossible; or/38)that an organ apparently quite new in its class
the

%

jecturing through what stages an organ has apparently passed
Milne Edwards has ofte how frequently in the
Towest animals, the same fluid & apparently the same tissues serve
for digestion, nutrition & respiration:” thus the Hydra has been
wrned inside ou estion, &

physmlopcll labour; for instance that a surface wil digest better
ot at the same time to act as lungs, or that a stomac}
il mgm Vegetable maiter more effectually, i i has not, also, 1o
digest flek; 8 vt prosupposes cays von Bae e rdice
nach of a Ruminant above that of a man./
S5iowing to s sdvaniage from dion o i naural elcion
will always tend, where habits permi, to specialise organs. In such
caes as lhe Hydr & many Iuw:r ity mcrlqrwmc tissue
perform muldpl fun thus algo in many crustaceans, th
v act e seimrs & e S35 i e Lowh Cobite
ihe whole alimeniary canal acts of course for s proper end, but
tikewise in aid of the fungs, "as this fish swallows air & voids car-
bonic acid": in Lhe hna ol xl\e Dragon-fly, water is laken mm l.hc
intestine by th en absorbed for respiration; &
R o rpalsio ot s e, the o regresens

Annales des Scien, Nat. 3 serics Zoolog. Tom 3. p. 264 and

Generie.

# B, Carpenter in bis dirable Principles of Compartive Physiology 41 it
31 s e where e rn s ity s

e enera sircture retains. more o primitive commaniy of unction

i oiindly chasetarzed -

Mine Eitornsaduct Zesos G .64

Owen, Hunteren Leerres: Fith

oduct. Zoolog,
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DIFFICULTIES ON THE THEORY

39/t v have, o, many insances of diinet organs i the

same individual simultancously performing the same function.
Many articulate animas have scmmata & com 4 ey it
< organs constructed on  fundamentally difrent princple e

compound eyes not necessarily having any lens or concentrating
apparats. In respiration double organs are common: many
animals brathe wholly by thei skin, o a8 in Nereids by a ghly
Vascular portion near (el legs. aidad more or ess by branchia,
Exen in frogs it has been experimenfally proved that he skin
largely aids the lungs. The Proteus & ofher perennibranchiate
repties, have at the e ume both lungs & hmnclme Certain
gpdes have bath & sack & tracheac:” <one specics of
emouts o osecs A0 Moy e b branchioe e pchescs
racheae act by carrying air (o the diffused blood, & bnnchmc or
lungs by bringing the blood o the water o ai & unda-
milly difeen. A few genea of Gasteopog Niohscs hve's
pulnmvla\'y saccombined i brsachia rgate |
40The proper fincton o the swinbladder it i xplaned
by is name, but in some fish i becomes divided by vascular
partiions s a i pasge o duss prcumaices e e
ophagus, & certainly aids respiration’ e hese ok ave, s
branchiac. Thete can be no doub. that the lungs of the Higher
vertebrata are homologous or "ideally similar” with the swim-
Bladder of 8, & sceonding 1o aur heory the progenio of ll he

for respiration through natural selection;—the ductus pneumaticus
having become the wind-pipe or trachea,—whilst the branchiae
have been atrophied. As the Branchiae became useless for respi-
ration, they might have been slowly converted for some other
are believed by many
cy\mmolngms b Nomelogous w.m !hc dorsal branchiae & scales
of aquatic annclids; & therefore according to our views there has
il v st Zoog G
Din i Al e 5 N oy 3 i Zooog Tom ., 182,
ke, Homasin Loire, Inveoebrn,Ind Bt . S50, The Awpli o which
i

* Tinay st slude i Webers curious discovery o the swim bladder in crtin Gk

o, & 2 aiding s foncion ndeed f some £ (Owen, Hoterian Lectures Fish
. 210) s the Cobits brsani, the wim bladder apparenly saberves ho ot

Guen's Honeron Lecire on i p. 273251
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DIFFICULTIES ON THE THEORY
been, during a long course of descent & a great change of habits,

bra of flight
cannot even conjecture what were the wransitional stages. On

stage, for these sacks are considered by Prof. Owen as th
moighological scp towards trcheacs bat theie chif offcs s to
excrete mucus.

Twill give only one more instance of a «very perfect morphological
or homological transition between organs quite distinct in function;
indicating, as I believe in all such cases,  real conversion through
natural selection during a long line of descent. n most pedunculated
cirripedes there are on the inside of the sack, two small simple
fodsofskin clld by me ovigerous fraens) with 8 tow of e
glands on their edges. These glands secrete a substance which
Becontes atached (0 the ova e prevents their being washe
of the sack; but in some few cimipedes of this family which
ither live smbedded ofhave & more peetect shel, ths salo-guard

does not seem 10 be required, & the fraena have no glands, but
arc/d2/larger. In another closely allied family, with perfeetly

enclosed shells, the fracna have no glands, but are very muc
rper, & are plicated & sub-plicated, s0 a5 t0 expose a vast surface
to the consanty enewed watt o the sack; & here these (olds
een considered by everyone, as branchiae, owhich

undoubh.dly they e al(hough we have but (0 look a ve

-class 1o see them serving exclusively as

e o e e
e several exampies now gven, we have seen in  respraion
slone he whole sin, o a pat, the egs, almentary cral, mucus-
ks, ovigeros fracon & the svims ki e satiog o ctally
converted into tue breaihing organs; and in the case of msects,
branchiae probably converted into wings. In several of the instances
ftinct organs simultancously serving the

same office in the same individual.
Tn all the vast number of animals undergoing metamorphoses,
" {arwin memorandum on scparse shect] Ch. § Huxiey says he i inclincd (o

o

]G wheir T bt e e Gabeheve ot Brsncisy

. of Sauilac can b soncidered 2 3 new organ
* Humerian Locturee. Inverebrats 2nd Eai p. 239
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DIFFICULTIES ON THE THEORY

in which the organs o two periods of e ar extemely ifernt
it scems quite possible through natural selection to c
stae during eiher temm of e inio the olher tem. Fiad s
{Anislusitine T e miee by e molar teeth haviny
. Waterhouse ells me tha th teeh of old held-mice
K e v olen ereed with fangs hat i srycure seems
almost nommally (o supervene with age i some speci two
broods in cetain annually double-brooded butterflies & mot
difter sensibly in gt & colour o which fact M H. Doubleday has
given me striking instances. Most parasitic plants are parasites,
s liabing e s i o i cstcst Tage bué
the Cuscuta or dodder germinates in the ground becomes parasii
& its roots then perish: certain shrubs' become climbing lnnns
only after having grown 1 @ height /43 v/Some species of Atriplex
ear on diffren flowers on the same plant seeds of very diftrent
oothness. The same thing occurs, though i

" pontios o e flover & wwds of the ray & center in wm:
Cbelirac & Comper tion of the
portant character gcl\cu!l) shadse large groups o pant, bm
in Butter
& the oher suspende 0 Noeones AT Brongman e ol
an erect ovule becoming, during maturation, suspended43/Certain
s’ have fbrous ogs when growing i & bulbous

indry: the 1mmcn:d&~ e |mmm..mncuvm aquatlis
dife n 0 surp er:the common Holly when old g
a1 lowel aves pricky & o pper smeath. Altho

wransition by the loss of one of states, different fromy/44/ordinary
transition.

That an organ should acquire a particular state at one time of
life if useful to the species, presents no particular difficulty, as
we have seen that there s a tendency for a variation, or accumu-
lated amount of variation at any period of life to be hereditary
at a cortesponding perod; & we may perhaps hypothetcally

extend an analogous view (o a variation in connexion witl

© A de ussicu, Archives d Mus, d¥is
i Tam. Malpighiseées
£ Mir. 1. Waods in Henirey's Bot_ Gt va. 1. p. 25
Aug. St R in Al desSein. Na. 1 series Tom 6.p. 134 and in M. d
M. it Nat Tom . .
o Rbams, Amal.dc S Nat | seris Tom . 324
Fhieum pratense. Hopiirk Fi ’

st Tom 11843, . 102, Monographic
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DIFFICULTIES ON THE THEORY

peculiar conditions; /4 v/ thus the presence or absence of wings
in certain insects is believed by several entomologists (0 stand in
eltion to the tempersture of (he seaton AdTngividunt plants
floriss, a5 cetain lolyocks Dabiss, bave

e alwnys o produce flowers of o colours;  varey called
{he heterophyllous oak produces leaves of several shapes; these
fendencies migh bcome strictly herediary, especaly if aided
by sclection from the twe ing in any way useful to the
Do Seoghng Helhes e Eretly i prckbaces  he endency
¢ w10 o herodary: supposs e maturl Gondiionstendh

grazing animals & would be destroyed «& would not reproduce
its kind, but if smooth only in its upper mm it .mgu perfecly
reproduc its kind, & thus a varicty or s duced with
Leaves of two kinds, owing (o natural sclecion caing only about
the lower leaves./

SR R I T By
the foregoing cases it will have been seen that an organ may pass

modifed for one funcion; sometimes by two ditine organs
performing the same funtion, the onc being continued for
& e being either arophied or cansfered to another
offoes & somotines by an organ pomally aving bwo, Wales s
dierent ages or under difetent i s of the states.
being preserved & the other lost. Probably les might
eioallectel of mpart o urgan, wkich, im0 nok kaowing; of
any intermediate grade, we should be very naturally led to look
at as created for some new & special end. But, considering how
Small‘a proporion the lving bear to the extinc, | have been
imuch supried a the ifficulty, which I have found in  collecting
mar mples hould,
ete poteed that i w organ o very ualalcd hc,%, as
e duck ke il of e o ormthorl\ynch or to o
1o the greater par of a great class, 35 10 the Swin.bladder in
fhes, e b secrtng g Spiders & 5 houstnd such
ascey we are vy schiom abl 1o indicate inermedite siaies, &
heretore are no{ able even to conjectute how such Sructures

o e e e s e o e £ ey



DIFFICULTIES ON THE THEORY

our theory could hardly be expected for isolated beings are supposed
o eholied by antoolon sl the e ol g common
to the whole or greater part order to find its
Al ils Sanes e Ahmaid Bl e sparcand e
tme the natural sclscion ofmany diverse fomsshvays implying
vt lapse o ime, & the cxterminaton of mumerous e pertet
forms) i sbou 1 peiod whes tha wholE of grcnlcr ant or the
class branched off & inherited from a commor
oo ek s ey o k8 s o o
mediate stages, by which an organ common 10 a whole large class
was produced, would rquie infinely more perfct geologcal
Tecords, then we can hope fo acquire. We can only hope
m when inirmedial <lal=s  appen (o have been handed dmnv
nheritance to the 7/But of extrem
mrmny indged cven by xhc prmctplc;efour thry undcublcdly
. Prot. Miln s that
ocuﬂsmnally though rarely e, addnees e ramch of dxe
higher Crustaceans as an instance of an organ, not formed b
Sacsiin; Of 187 ProcTAlnt Jat, DL T st think the cnw
lately given of the branchiae of cirripedes, a sub-class
gt ek s Cxne oo et has becn cxnncuon
amongst the L epadidae o pedunculaied cifripedes & |
more forms had becom extine, o one could have eve told, it
the branchia of the Balanidac were not a new & special creation.
Most natwraliss look at the poisonous glands in venomous snakes as
specially crested organs, & not as modifed salivary glands

o such snaks «Coluber hombestus) causcd him imimcdie pai
unied for the mere prck, 1 must beheve
mm S’ o i some Ao mprons & o doub el 10 th
ven so-called mnocuous Shakes o bsat st b
uww convertd into 3 poison, as deadly us that of the most
nakes, cnmlmk e ahange T ot e
Sructure of the gan

Intrduct. 1 Zoolog, Generale

0 Sehign sy o Seronts, enlied O D, Tl 1843, p. 42,47,

7D Simih, s, i me it i the Ditch Colomits irer hat the Boors-
Slange (Bucephalus Capensis) s snake witioutany proper poison glnd, cavies
5 desth of mal anmats, whigh i Bics.
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DIFFICULTIES ON THE THEORY

In another snake (Tropidonotus rudis),’ we have an extraordinary

rcture, namcly the points of certain processcs of the vertcbrac
are tipped with enamel, & penetrating the oesophagus, apparently
Sorve as i 45 o Inttmedist suactat I Eaoa: bu,
Prof Owen tells me that by.passing the finger down the gullet of
other snakes, homologous process can be felt, pointing downwards;
& e hinks s quite possible hat they may aid in foreing prey
down the oesophagous. (The point of the ibs, T may add in serpents,
certainly aid in their progression)/

487 bad thouht that the case of the Surinam Toad (Rana
pipa Linn.) was quite isolated, here the male glues the cggs of
Ble o b BackCHOe in of Which sl & Fsceso a to
form cells. In these cells the cggs are hatched & the young pass
heir tadpole stae. But 1 find hat in & common Fronch Toad,
el called By obstericans, the male hlps 10 delvr the female,
& then attaches them to his own thighs. Moreover lately in the
same quarter of the globe mhxbued oy the Pipa, a (e Darwin
left a blank space i the manuseript to allow several lines for an

never suppied] monost Inscun T ik ¥ Hhaly Tt
instances of appar ated structures might be found:/
49 vialthough the mghcq authority, Kirby & Spence,” say "
is a regular & measured transition from one form to another, not

eing produced, wihout a gradual approach to

wonderful musical instrument of the malc Cicadac with ts double
rane,powetul muscles & two aperures ik iose of & viokn?
The Bombardier Beetle (Brachinus) in England & as 1 have seen
on the banks of the Plata, curiously defends itself by crepitations
of an acrid fluid & smoke-like gas; but many other allied beetles
squirt from their tails/S0/an intensely acrid fluid (as 1 know for
{have received o dischage from Cychus in my eyes). but not s0
volatile as to turn into gas, & therefore not accompanied by
& crepitation, The sing afa Bee or Vs, is an sdmirable weapon,
but homologous' (or rather identical as in the Hive Bee the cgas
pass through it) with the ovipositor of other Hymenoplera: & the
ovipositor in the Ichneumonidae is know o be occasionally uscd
as an organ of defence, causing "a painful imitation", & for
driving ey o of concealed places./50 v/Wasps & Bees & Ants

{ cpens
i Somal vl
3 el o o 2. 4

a1
Do e de Seenee N e Zowogie Tamel
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DIFFICULTIES ON THE THEORY

use their stings solely as an organ of defence & battle; whereas
the Fossorial Hymenoptera almost exclusively use theirs for half-
Kiling sets, & storin hei ness with sem-animle prey. And
et we see i exsting Ichneumons both uses o the sing shadqwed
forth in an_ovipositor: but I shall return to_this subject.—'/50/
Kirby confiems o act of lckncimons singing;

The scparstion of (he (wo sexs at st scems a difficltcase.
On our theory it requirestht he early progenitors of every
should have been hermaptrods ow counenaned evey in

T
i males. In planis we can trae rumerous/SU/mrmediate steps
between hermaphrodie & unisexual flowers. Tn aimals very few

u 5

aphrodies couple ot are mutually necessary 1o éach olher, a in
the oyster in which the male & female elements are matured at
different times, it is not very difficult to believe that in some
€ female power might become

ately 10 abor Hydra &
kel ke iy male, some-
times exclusively female, but generally hermaphrodite.

Thave given this case of he sexes, that 1 might ailude o the
Complementary male o ciipedes, which showt i how unexpected
a maner nature cun et & sranston. Neary al Cripedes are
hermaphrodites, though belonging to the great class of Crustace,
in whigh the sexes almost universally are distinct; but in
genera’ I found the sexes quite/S2/distinet;—several mi
fourten in one intance, being atisched prsstally o (o on
female. It may be asked h the separation of the sexcs in
cirripedes effected? T venture to assert, |flwa ather mall genera
had become extinct, this question could never have been answered.

s two gener, some of the very closely led secies have

1 (in one instance the female carrying in

5" pair of Iinute, month s, ho relbved s, wieh
i dead are suceeded by another i), wheteas other species
are hermaphrodite, but with the male organs rather Jecbly
developed: and these hermaphrodits are alded by & succession
of minute short-lived males. From these males being paired not
* Westwood in Loudon Mag. & Na. History. va. 6.p 414. & Modem Class of

sk vol 2 9 4% & 150
B eppccntto s Pty 1548 11
Owen, Lectres on Ty 126
© g & Ao e o b s S ot & Scpllm

by the Ray Sociery.

s
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DIFFICULTIES ON THE THEORY

e s, ¢ i overy clbes ko comen the il Ko,
but with hermaghrodies,  bave clled them Complementary

3. How casly in these two geners, a separation of he e
could be et but to make the male organs in
hermapirodic ulrcndy Accbly developed, s Sl/mmc fesbly dcr
veloped s are already parasitic on the
Tk, & il shen. ccasmg ey et s
full dignity ofthe male sex.

unds are definite, it scems at first almost
inpostibe tha & Susands 1 plnt sbould Shangs by Fadonl
transion into 8 chemically diffrent compourd in anoter plant

 proportions of different compounds in the same species
Chusge oiof eutly Lnider GOMAS  mel Encove s h e case
of wheat & the opium-poppy. But Prof. Christison has shown’
that Oenanthe crocataproduces  vinlent goison inEnglan, but

tlan

is innocuous in Scotland: tht Hemp yields gum-resin
oy when rown i hot coumics md Dr. Sichrousc, fas shown
{hath sarns species of Hehen from dllrentFegions of he world,

S ekt et el & crysalline substances
which ae ued for dying
cctric Mgam of Fidh—those wonderfl organs which,
as o\m Savs, "wield at will the artilery of the skies” off
i mmy Their inimte struture i closely simi mw
e s ok it t imagine by what ga
they could have armed u Teir prosept s 3 Neverlhelesy i
fact, srecently 3 that Raye® which have never becn
obsirved to dnscl\argc he fecblest hock, yet bave mgnns etosly
similar to those of true electric fishes, shows that we are at
present 100 ignorant to speculate on the stages by which these
e B e S peverl e ot Seknee o
Torpedo & Gymnotus, may have been acquired. But the special
difficuly in tis case i in the fact that the Elecrs ihes, only
zen in mumber, belong (0 two or thce of the most
B ey o bl Sukcaskes. f sk Thek Sorionysy
i of Souc il egans oooae g e Bk Wi
arc remote, in the scale of nature, that is, according to our theory,
Phiosoph Tran 1845 5.6

Gt hronict 1457, 18

terian Lectres. s
O Carpensn m b FrincplesoF Compusaive Physilosy (v Fat) s s
nteresting crecsson o the Flccrc organs of ehes. compare p. 465470, &

Proceed. Roal Soe. Edinburgh. Dec. 2. 1844 0n Jan
ot ead paper s S oo B shows it he rgan 1 Rey s
., middlc & paster of e caudal musél, greatly modified
Valenciennes in Archives d Mus, st ot Tom 2. 1841, p. 44,
8
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which from 2. co i
oot period & threfore i bandly e 58 st anomalovs
organ to community SR decont i b hser onestred

Neter nsets—We now come o ou st & by fa most iffiul
of transition, namely the existence amongst w
nms & termite of neutes,or i omton, wiich ofes e

e & instncs from their parents, & which cannot them-
s Dmntas Thest ol e Here Ao s larion
o difcules 1 ~ImII be compelled incidentally to allude to the
subject of Inst ich will hereatter be reated of in a separate
chaptr, bu | 1 mu hcr: 55 fr 85 possible confine myself 1o
corporeal s i h Tollow

is fo 8 distine order of nsects his cas is paralll with that of
electric argans in fishes of distinct orders & will presently be
discussed. Secondly, how could e fenales Kave becn rendered
lc by the agency of natural slection? Thirdly, when formed,

how could, they possily come.to have o diffewat siructure &

ince o ey povosay Ths e ot evsons ditfelty
wil best be understood by an cxampl, Tn certain Ants th cuters
consist of two Kinds, 46 n Ecitn,! the soldier-neuters have
enormous, peculaly Gurved javs & instnets, grenly diffetent
e & insinct of te ather working hetes,and of the
o Eles s e el s 5 the soldier-
neuters have large heads & instincts ovie dmmm rom the
three other occupants of the same commnity. Now supposing
hat ihee soier-nuters had been ordnary mals or femle insects
tould have boldly sad, hat oo 2 SHght enlacgement of the
jaws or head had been favourable to an individual, that this had
consequenty ouished & propagaed s kind; that ot i oftpring,

tho:

se with the largest jaws or heads had <been selected> survived,
& that \hw57/pms= s had been continusd, il gret protruding
jaws o ad been attained. But in neuter ants, which are

ah:nhuely primon e e
yidusl neuter a very slight enlargement of the juws or more
hellcose instinets had its community, &
that it or they had in onsequece benchiicd by e, beier

m.u ety deied 1o Mo F St of e B Masem, n of e s
s on Hymenepters, for e el fomaton
lowing dicusson.

o
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DIFFICULTIES ON THE THEORY

surviving; yet the neuter could leave no offspring to inherit the
peculiarity, o vary again, & again have the favourable variation
selected & propagaied. How then could the great jaws & peculiar

¢ have been produced by the accumulating power of natural
selection? I confess that when this case first occurred to me, T
thought that it was actually fatal to my theory; but we shall
presently see, that though a very grave difficulty, it cannot in
my opinion be considered as absolutely fatal. The case, moreover,

doctrine of all modifications of structure being acquired througl
habits, & being then propagated, is false; for whatever may have
been the habits of life/S8/of our neuters, they never leave, (at
least in ants) ﬂ(fiprmg o inkert the cffects of habit or pracic
ot doubt that use & disuse may
e Armenors & e mheried, et Tong before thinking of this
case of neter-isoct | had coaclned (hat the affecs of babi
were of quite subordinate import:
st e will consider the slmpl: fact how it is possible that
communities of insects should come to possess sterile females or
neuters: this is not @ special difficulty, but only one of the same

Have been estimated at up even to 40 or 50 thousand to one
Queen. In ants there is no reason o suppose that the neuters ever
iy egas; though Hber hat seen theen coupled with males, an
acywhich aways causes thir death./

59/In the Hive-Bee, the neuters occasionally, though rarely lay

& the eges they lay yield only males. These small females are
said by Huber” (o be attended by a small number of males, &
theretoe it might be thought that they had been ertilied; but
this, probably is not the case anymore than with those neuters
of the Hive-Bee, which have bgen known to lay cags %o ViLastly
in one of our common Wasps' the workers produced late in the,

| ity & spec g s Esomolgy vl 2.1
} Kinys space vol 2.1

? Drrson & Von Sicols Im:Pnlhkuhgencm Ergl Tami 1857 Thow
shor overy tht
iy the g =,;;wmpmamm
* Vespt Gemanico F.Smih i Zoologis [ ~See(1843) 16161
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DIFFICULTIES ON THE THEORY

autumn are larger than those produced earlier in the summer &
almost seem (o be graduating into the state of fertile females./
59/1n our third Chapter numcrous facts were given showing
how readily organic beings under changed conditions, not un-
favourable to life & health were rendered sterile. When a cow
produces twin calves, & one is female, she is a free-marti
always sterile. In the male Lucanidae, or stag-beetles we have
seen ot calltorsars ot satisfe i they possss a serics60/
from mandibles developed mdibles
g ble from eas of the et thin L beiowe to b cac
by the amount & kind of food which the larva have obtained, &
one must suspect that it stands in some elaton (0 the virile
‘power of the males. Male & female Brachyourous Crustacea differ
£ e widh of the abominal segmaens; bof i some: specicn
intermediate individuals are not rarcly found' & these females
are believed 1o have been rendered sterife from some unknown
cause/60 vin Lepidoptera Mr. Newman’ has given good reason
for belicving that the females in the autumnal broods, when tw
e not normally produced, are utterly sterile: this has
ocn observed In Franoe 4 Englead & e righ suthorlty &
cxperience of Mr. Doubleday i addeced in support of this remark:
able fact/
60/Now et us suppose that these Crustacean, Lepidoptera or
Lucanidae were truly social; many males & females (as with wasps
& humble-bees) living & working together for the common good:
in this case it seems not improbable, awing to the vast fecundity
of the lower animals, that a certain number of females, working
like the others, but without any waste of time or vital force from
breeding, might be of immense service to the community. IF this
et s & we s i s s with social insects then natura selcton
‘would favour those communitics, in which some of the individuals/
ad been exposed to condiions, or eaten food which had
rendered them in some slight degree less fertile than the other
individuals. In the social Hymenoptera we have to suppose that
in long past ages some of the larvae were fed in the early part of
some peculiar food or otherwise treated 0 s to

o sl:nl)(y orthe number of il individuals migh be incresed.
w for our great difficulty of how neuters, not havi
can b enodi e ough ol sicion. 50410 i s virios
? Unfile pace et o o] * Zooogist 857.p. 5764
366
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offices in nature. With wasps & humble-bees the large females
alone survive the winter; & in the spring in their solitary state
they perform all the duties of their neuters which are subsequently
produced, & do not differ from them essentially in structure;
Hence the neuters of the different species of wasps & Humble
bees might be modified by inhriing any selcted modificutions
bullocks of the different breeds of
Cale, (@ capons of ditlescat ecds of poultys difts fom
cach other & slighly from the perfect males of their own

5 the Hivebee,the queen difersgretly from the nevters
in instincts & in many important points of structure, as in the
mouth, shape of sting, absence of wax-secreting pockets, & of the
several curious contrivances for collecting & carrying polien.' Now
in most of these respects the Queen differs not only from her own
neuters, but from the typical character of most social Bees; & it
‘might be argued on our theory that the Hive neuters have retained
by inheritance from an early progenitor certain normal characters
which the Queen had lost. It deserves notice that the cuckoo-like
species of bees, which lay their eggs in other bee’s nests, have lost
similar points of structure, either through disuse, or through
natural selection, o both combined. That I the Qucen Hive Bee
the loss of certain parts or any modification of structure
become atiached to the female sex alone, is not at all surprising

en; but here we have the truly
astonishing fact that these hereditary losses are correlated with
a particular treatment of the larva: this we know from/63/the
fact that larvac which would certainly have become neuters &

Cording then to our theory, the neuter or sterile females of the
Hive-bees owe those characters which they have in common with
other social Apidac to ancient inheritance; the fertile female having
lost them cither by disuse or through natural sclection, but alwayg
in corrlation witha cetain line of trestment durin the Trvl e
This seems & very bold Iypothess but the there are two inds of
neuter Hive-bees; one large, with & more capacious somach, mich
greater power of secreting wax & Which dos not build he other

" Kitby & Spence Entomology vol 2. 1

val e
oy o kel workeraal iy s el id b emdered mlen
Ky & Speace Entomology. vol.2.p 126, actually 127) 161
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DIFFICULTIES ON THE THEORY

smaller, a nurse & builder.! How can we make this fact accord with
ihcory of matural selcton? But it Iet s ke the case of
neuter-ants, in which analogous facs are more strongly displayed—/

their neuters, in differing from the fertle females, differ in an
extraordinary manner from the typical structure of their sub-order,
namely n being sivays wingess, in the very pecula shape of
ir thorax, in the frequent absence or very rudimentary condition
of the ocelli & indeed in .wmc genera (as Ponera) in being destitute
both of ocell & compound epse.: But it deserves notice that
one allied family of non-social Hymenoptera, the Mutilidae, the
females are wingless, destiute of ogelli, & the thorax is often
singularly like that of a neuter ant: hence, perhaps, it may be
inferred that there is some correlation between these points, so
that if one were modified, the other points would tend to follow.
64 V/The neuters, also, differ from the fertile females in size, in
the shape of head, & of the mandibles, sometimes in the number
of joints (Pseudomyrma) of the antennae, & in the form (Crypto-
cerus) of the abdomen.’ /64/Considering the terrestrial & sub-
terrestrial habits of ants, the Lamarckian doctrine that they have
lost thic wings & ocell by nherted diuse. sooms very truping,
but how utterly false; as it is just s individuals which
can never leave offspring! AS qum ant, ke the large fomale
wasps & Humble-bees,a the frstfoundaion of a /6 commnity
all the work, any selected modific
ranamited o thile nuter offsprng; but how could these nevters
cquired, through natural selection, a structure so widely
different from that of their mothers? Morcover the neuters
closely allied species of the same genus, which we by our
Beleve 1o have all desended frois 8 common sncesor, sty of
course, differ from each other. But the difficulty comes to'a climax
when we remember that amongst the neuter-ants of the same
identical species we have in several genera two kinds extraordinarily
different in structurc & instincts; as in the case of Eciton alrcady
alluded to, in which the soldier neuters have enormous jaws & the
working neuters, whom they guard ordinary jaws; & in another
1 Ky & Spece sl Ly 492
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DIFFICULTIES ON THE THEORY

species of Eciton & likewise in Ata the soldier neuters have heads
twice as big as those of the working neuters; In a Mexican genus'
ordinary working-neuters & others never quitting the
nest, with the abdomen swollen into a great, amost diaphanous
sphere nearly five times as large in diameter as that of the common
workers: these inactive neuters serve as mere disillers of a sac-
i i) ol dnorsd wp fn st of suls Loy L e
Dive RS At atount B Vool lhemieg
the Rev! T. Savage, ihrce classeu6S viof workers,
diffring in vze, in thels mances of bling, & i the work which
they perform: and all are absolutely blind -/
66/Grave as these several difficulties are, do they overwhelm
our theory <of natural selection>? Let us turn to our best guide
the process of sclection by man in our domestic productions. Man
almost invariably sclects from external appearances & breeds from
the individual which he approves of: but let us suppose that he
cooks & tastes a cabbage or radish & finds it very fine flavoured:
that individual plant is utterly destroyed; but let him sow sced

scedlings let him cook & taste some out of cach bed; & let him

get his desired variety true without ever having bred from a
Slected individual, only from o selected family. Breeders of catle
like the famous Bakewell' who have attended to the grain of the
muscle & to the fat & lean being well marbled together must
have folowed this pian, of brecding from the family to which
the slaughtered animal belonged. To give another hypothetical
illustration: the oxen or castrated animals of the Craven/67/cattle
ave homs not only much onget han those of the Bull but cven
confidence in the principles of
nhrtance & i mants powor of siaion, et § oly Leheve
by carcfully noticing which familics produced oxen with the longest
horns, a stock might be reared, which not having themselves very
fong horns, yet when castrated would invariably produce oxen
it extraordpary ong orus; tisseems o have been effcied,
T presume accidentally, as far as size of body is concemed, i
e oFihe Devondhie & Heretorihioe becds which oxin aie-

. Bl Tom

o766,
Tebeteions of Btomalogicat S, vo 5
See, Marshlis mum«mmws,‘mk«m in Voustton Carte. p 191
17 The oxen of he Devonshire catl are much Iarge in
the Bul i very tuch larger than the cow. In he Herelord-
»
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ofan exraordinary ize. Thisprncipl of selction, namely not

of the individua of the family which
produced such sl e T beheve been olowed by nsure
in regard to the neuters amongst social insects; the selec

oo being attached cxclusively no only 10 one s, wh
is 8 citeumstanee ofthe commonestoceurences, bit 0.8 (i
& strile state of one se
Now to Auke the case = of neuter ants, which neutes differ more
m their an in other soclal Jnsets it absence of
inga/68s any MABag 1o o, & we iy frly Supmose
that it would be o, seing that e qucen ants & termites ear
ther v wings 32 soan 8 they found  colony,then  belive
hat those males & femals which happened to produce neuets
with their wings aborted, or with them ever so litte less, would
bave s light scvaniages & of the he myrinds every year bor th
nses & females would have a betierchance of urviving & pro-
reatng neers with les & loss wing, il wingless newiers were
Frotaesd Tudging om te Mt il he o oF wing, e
oras, owing to th laws of comeltion of growth, would be
modified, & possiblycven th head & ocl
ot the process of scecion would be retarded n an extren
doge oy 1 bedom b et I o Bl s
the individuals themselves born with any useful variation never
leaving offspring, Had i o been for neter nsects, 1 am bound
1 canfess thal T never should have supposed tha this process
could have been as efficient, as our theory requires i to have been
ia the case of newte nseci. Extremely slow as such selecion
Tmusbe; we have af less for Bees & Temiles, @ super-
abundance of time, for fossil Bees have been found in Jurassic
e ermies sl o by oFihe Carvonifens aet
According o allanslogy, neters fom the same parens would
not all present the same variation, or the same in the same degre
in the Gase of Ants, for insance, analogy would lead s 1o Iter
{hat some fow might be bor il wings sighily smaller or (o
jaws slightly larger but that the other neuters in the same nest
‘would rtan their uniform charater. Theretor, it may be urged
we oug ave ommunities presenting inter-
T arndts move apecialy s the can hoe have bich no

]

s catle,the ox s, 50, & very large simals & his cannot b simply accounted
= i the Dutham or shorthor oxen, | um assured.
n

LI Maman of Geoogs 1453, 1. 385 i Pleonatogic 1846 Tom. 1.
b 109
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DIFFICULTIES ON THE THEORY

crossing between the several neuters to keep them all uniform
in structure. But 1 believe, first taking the case in which all the

be instituted between/70/the neuters at the present day with those
belonging to the same species, a thousand or more gencrations
ago, no difference could be perceived: T suppose that social com-
munities are profited, first by a few neuters having Wings, jaws or
other organs different from the same parts in the fertle females
in 5o slight a degree as to be imperceptible by us; & that the
tendency in the parent to produce such neuters is increased by
natural selection, until all the neuters are thus characterised:/
70 viand that subsequently the amount of difference is augmented
frst i few neuters, & then again extended o all the neuters &
50 omw
OBt i it were an advantage to the community that only
certain proportion of the neuters should have, for instance, larger
bodics or jaws than the other neuters, then I can see no insuperable.
difficulty in believing that by selection parents could be formed,
which would produce a certain number of sterile females with big
odies or jaws & a certain number retaining their former small
bodies or jaws. To give an instance from the vegetable kingdom,
in which an analogous difference has appeared suddenly, & with
long contined selecipn might echape e rendered berediary by
eed: there is a grape. /71 /which produces almost regularly on the
Saime bunch smallround and lage oval bemes, o characte | may
add, considered by Odart as usually amongst the most constant

st,—the acme of difficulty on our principle of natural sclection—
thers must have been communites presnting during s long period
grades beween the larg bodied orjawed individuas & the
it must have taken an extraordinary length of time for iosion
acting only 0 the parents 1 produce a defned lne of demarcation
between the two sets of neuters in the same nest,—!
warriors & workers, for instance, in Eciton. Considering how very
few social insects are well known I am surprised that 1 am able to
adduce on the highest authority some instances of intermediate
grades in the same nests. Mr. F. Smith informs me that in the
st of Fomaio fave, tongh there sre fage & anal neviers

uae nto cach offir that t i impossibe o separte
ther ioko two distinet bodics, Tn F. sanguines, the neuters
i viewed in mass may be divided into tw bodies, diftering

! Count Odart Ampélographic 1849.p.71.
m
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DIFFICULTIES ON THE THEORY

considerably from each other in size & colour ;'/72/& their instincts
are slightly different, for if on a hot midday when all are in their
nest, the bank be struck, the large neuters alone come to the
surface as defenders. But Mr. Smith tells me that if all the neuters
in 3 nest b careflly examined, 3 consderable munber wil be
found graduating from one extreme to the other. Aga

et of RT3 Vb presets tr anue e, o
s know, o e lasses of neuers inthe same nes th lrgest

warriors are thrice as large as the least worl
Sther tifing respects but Mr Westood: expressly siats that
vthere seems indeed to be 8 regular gradation in the size rom

nfes
o distinct character o pirai the leges ks ot
others.”/

these cases, we have intermediate forms between the
neuters in the same nest; but if we compare the amount of
diffrence betwesn the o s ofpeters i the netof difleent
socal imects, even withn the limits of the same genus 15
Eciton, we, also, ind a gradation, as might have been cxpecied
from slocion hbing in ome combruics peoduced a fa roates
diffrence between the newters, han i oters. n Humble-boes

neuters seem generally to vary more in size but

(I\an he males o femaes: M. S sales Gt n 8. muscorum,
ik e Sy picd e o Ky, 1 el it
Sometime coexist in the same nest, but generally some one is
preponderant: Mr. Newport73/moréover, seems o have found:
In some specics o clasesof eviers ke these i e Hive Bee;
but the difference must be very slight, as this does not seem to
hive been nofioed by ot dbiarvem.In ho i

e two
* Traneact Entomol Soc. vol 3. . 3. p. 102, In F. fosca, | may sdd, (p. 105) the

diffence olour e the e aers o b mc e
. vt aving sl muchple s & aeanc i e e

arcens Entomolbgic) Tnsacions. 015
’Cw\o.w of B, Hymevstrs: Al 153"y 5% Compare iz of e
i

* The Ttian Bee (Apis Ligastics) s how considered by capable judges s only
vty of e common HiveBes, & i View s cenderd cxuencly prusabc
by i perfct ferityTogeher. Thy Giffr onsideraby i colou, & the
e e o s i B s B v Zing i3

i D il 1) sy e could g e of e e ks

e G e & 1 2ot gl B ot Bogh vy Bcesiog

gencsis by von Sichold Engl traniatp 71 and Bienenzeitung 1856 p. 4 and
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DIFFICULTIES ON THE THEORY

Kinds of neuters differ very slightly in size, considerably in instincts
& in the development of the wax-pockets; but in the latter respect
the diffience s ot seongly defined, a8 the nusig-nevters o
I quantities:" coccasionally, what
apirians cal Captain or incicbess appear in a hive; & here we
Rave the groundwork for the producion though natural seleeton
of i) cige of et el $uch Caplaiy prove in sy way
useful to the community'> Even in British Ants alone we have
some with all the neuters in the same nest quite uniform in size
& structure; others with neuters of two classes differing slightly
in size & not apparently in habits’ as in Formica flava; others in
size & colour & somewhat in habits as in F. sanguinea, and ac-
companied by slight differences in shape of thorax as in F. nigra.
In many ants the neuters are quite destitute of the ocelli, which
are present in the perfect sexes; & in the smaller neuters of
F. fava the ocell e only difnpisube uoder » bigh icro-
scopic power”, whereas in the larger neuters of this specics they
e Vdistinely visilens but yet far smaler fhan in the males oF
females./74/1n some of the species, also, of Eciton the two classes
of neuters differ only slightly in size, whereas in other species of
this genus, & of Atta & of Mymiccocystus & of Cryptocerus we
find the most astonishing differences, in heads, jaws & abdomen.”
According (o our theory it might casily happen that parent-ants
after having produced two forms of neuters, should through natural
selection come to produce more & more of one form till none of
the other were lef. 1 infr that this tas setally come to pass
with the Polyergus rufescens” whic making slaves of the
neutars of othe specien (buw ks tuly womdecfalinsiact oould
Bave been scquire, il be discusied in 3 ture chapter) s n0
working neuters, but only warriors, or slave-takers, which have
s iapablsof uilding  nest
discussed this case of neuter social insects at great
length, for it/75 viis by far the gravest difficulty, which I have
encountered; so grave, that to anyone less fully convinced than
am of the strength of the principle of inheritance, & of the slowly
accumulating action of natural selection, I do not doubt that the
 the present day comm dark-coloored neatr-bes sppear amonga the gokden
Bees-even i Tl s, however, may possily be due o croses owing 1o e
n aly.

3 [Peiintc ! ovan Weawaod (Clsticaion o secs) 2219, prhps o
Ky Sy Tatodoct Enomlosy v 311
fog, Soc ol 3 For
rolgica Transachns M ot o0 a.,m.,..m Vol 3.p. 161
¢ Wesmand Moder Class vol. 2.1
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DIFFICULTIES ON THE THEORY.

diffculty il ppear insupersbi. But T have now done my best
o Dconcis i vt heory. e 8o T 5

ccmo{:ﬂ cture is concerned) of the differences of the neuters
{rom th fetle females, & o the o classs of neutars fom ach
other;—namely by the continued selection, not of individuals
which have varied in some way profitable to themselves, but of
the stock which has produced any profitable variation; the variation
having become corelated t0 a certain state of one sex «favourable
to the community. A division of labour is possible in communities
of man, through his intellect, his traditions & artificial instruments;
but in communities of insects, which have almost unvarying
intincts & for insiruments, nly thee jaws & fimbs  division
sezms o be possile any by the producton o seie
ndividuals for had the &Trent workmén bect capable of breeding
{ogether,fh several cetes would Beve been blended together &

Tost./

76/1 have now finished, as far as seems necessary, the subject
of the transitions of organs. We have seen some cases, as that of
the eye, most difficult from its transcendant perfection; some

m 1o transitional stages being known, and some from our not
seeing as with Electric fishes, how any transition is possible; but
I think facts enough have been given to show how extremely
cautious we ought {o be in ever admitting that a transition is not
possible. Considering the number of forms which undoubtedly
have been cexterminated & utterly lost, 1 am much surprised

we have not encountered very many more cases of extreme
ifficulty i AUEPGRE (0 show how one organ of part may be
slowly converted into an apparently quite distinct

inally it seems o me highly imporiant 0 bear n mind that
he who believes that each species has been independently created,
can only ssy that it has 50 plessed the Creslo never or mosi
rarely 10 introduce a new organ. Or he may mask his ignorance,
A e Fwards Tt the ‘s of economy" 771
almost as paramount in nature, as the “the diversity of
products. But on our theory of gradual modificatons hrough
natural selection, the law of economy is only the law of descent,
the canon "Natura non facit saltum” becomes scientifically
explicabl

Simlr & pecularorgans i beings o remat nthe cale of nature
T have already alluded (0 the remarkable case of Electric
Sccurriag i gesers of G, i the Toxpedo & Gymnons it
! Invodscion Zoslog. Generle. Chaptert.
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as remote as possible from each other: but the organs differ not
ony in postion, & in the plaes being horizonal in one & verical
in the other, bul in the far more important circumstance of their
nerves proceeding from widely dilferent sources. I have lso
alluded to another very remarkable case, namely both ants,
belonging to the Hymenoptera & termites belonging o the
ptera having communities, served by sterile females; the fertile
females, T may add in both cases, losing their wings, as soon/78/a
new community is founded: but, according to the prevalent
belief, there is a wide difference in the two communities in the
larvae of the termites being the workmen. The luminous power
of certain insects is a rare & curious property; but in the Lampyridac.
it is the under surface of the abdominal segments, in Elater two
spats o the hind part o hethoras, which sine
O the curle fish contans al the essntial pars of the

siat organ/78 vin th Vertebats, belonging t a diffornt King.
dom: a comnea, crystalling lens, & vireous humour, corpus ciizes
& retina are said to exist,” but it seems that et the comen,or
the iri, are homologous, that is different parts are worked in for
i same end; & e saeturs of the rein Is xeomely Gllerents
To give a case of parts of little importance; in the Echidna, one
ofthe toost abemrant of the Marsupialis, & it placetal Hedge-
Hog, we see the body protected by very silar s

15 the Vegeible Kingdom, Orchis & Asclpias belong/784o the
two main divisions of phanerogamic plants, yet they present a
curious resemblance in their means of fertilisation; in
10 other plant, the pollen-mass i atached by 2 oo to
& sticky,gland" which when touched by an insect/79/is arawn
out, & it thus carred on fo.the siigmati surfce: moroov
occording Aug. St THire’ She Stk g with s Toormalk,

which becomes during growth united (0 the anther, are develope
in both cases in & stolar manner, The leaves sonverted io
pitchers in Sarracenia & in Nepenthes is another instance of a
nearly similar structure in plants far from closely allie

“Acearding 15 ou theory when we sce simla organs in alied
beings we atribute the similarity to common descent. But it is
impossible to extend this doctrine to such cases, as those just given

ofthe Orchis & Asclepias,the Torpedo & Gyinotu he Echnida
& Hedgehog &c,—excepting in so far that community of descent,
howeves rrmote e common ancestor may have beca, would give

e e Letuen Fisbp 214, Sl Pyl 1117
 Camenterincipieof Comp. Phsiloy 4 Edi . 750
§ B Tt L S vl 1o

* Lisons de Botanique . 4
w75
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something in common to the general organisation. Just in the
same way as in our last Chapter we have seen that the occurrence
of similar monsters in the most diverse members of the same great
class may be attributed 10 a like organisation from common
descent, being acted on by like abnormal/80/eauses of change. In
the case of the eye of the molluscan Cephalopod & of the vertcbrate
animal, I do not pretend that we have one single fact (without
it be the resemblance of the germinal vesicle) to induce us to believe
the members of these two great Kingdoms have had a common
descent. It s not, I think, at all surprising that natural selection
should have gradually given a fish & & whale someting of the
same forms, from fitting them to move through element;
justas man ina ol d:"rcc s givn by his selcston somelling
in common to the form of the grey-hound & race-horse. A similar
o, Tinfet. o b eriet 1t above given semarkable
cases of similar, though very peculiar & complex structures, in
beings remte i the Seulc of nanize. Such cases ae not commmon:
nsome ofthem the paralelism, 1 we have see in the clecric
crgank of s & in e gye of Cophlpod & mimmal
Sheolitly suict. Men, wihout communication b times
simultaneously hit upon the same curious invention: here man's
intellect, which is nearly the same for all, may be compared with
the powerof seletion whichisth same throughout natur; &
general state of knowledge, the groundwork of all man's
b ey ot b compared o tht degree of geneal
resemblance a organisaton, which the members of the same
great class have derived from common, but immensely remote,
Sncesiors/

81/0rgans of lile imporiance modiied by Natural Selecion—As
natural selection acts solely through life & death by the preservation
of slight favourable variations & the destruction of less favourable
ones, the formation or modification of organs of apparently
extremely litle importance to the life of the individual has ofien
seemed (o me fully as great a difficulty, as the formation through
such means of the most perfect & complex organs./81 v/in the
case, however, of those animals, which possess will & choice, we
must not forget "sexual selection”, which may modify parts of
little general importance, namely such as favour the struggle
between male & male, or such as serve to charm the females; &
characters gained by sexual selection amongst the males seem not
rarely to be transferred to some extent, as shown in our sixth
chapter, & possibly sometimes to a large extent, to the females.
16
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In as much as assuredly we do noU81/really know the entire
cconomy ofany on bing, we may sometimes tirbue imporance
o characters whnch are of little o no service to the individual;
i sy Wt 1o e Secout of HIAL Sl sk
which is wholly du io the aws of growi & probably sl ofcner
think that of lttle importance, which in truth is of the greatest
in the struggle for
only the green woodpecker, we might
Have said that s colour was of service o it n excaping dangers
many black, white & crimson woodpeckers
show that Dmbably this would have been a false view: sceing how
over the whole world Kingfishers, both male & female, are bril-
Tiantly coloured, we might naturaly alach some imporiance/S2/
1o their colours in relation to their fish-taking habits; but a closely
allied & similarly coloured bird, the Dacelo Jagoensis inhabits
deserts, far from water & preys on lizards & grasshoppers.
ow absolutely necessary whitenessis in the snow-covered
Arctic regions to the prey-seizers & the preyed, we might attribute
the absence of colour o a long course of selection; but it may be
that whiteness is the direct cffect of intense cold; & that the
struggle for lfe has only so far come into play that coloured animals
would in the arctic regions live under a great disadvantage. So
again, the curious recurved hooks on the tips of the branches of
the Java Palms ( ) which are so strong & effective that the
natives use a branch as a thief-taker, are quite necessary o this
traling plant tha i may climb the lofly forest-rees; & hen
we might attribute (& pethaps truly) the formation of these hooks
10 a long course of selection; but the many curiously forme
thorns & hooks on (res, which can apparently be of Ao use 10
them from their height, may lead to the conclusion, that such
hooks are simply due to unknown laws of growih; & that in the
Java/E3falm heplsn has become 3 e 30 a8t ke advantage
of the already forme

e hooks, & no he hoolsSowy for
2 bapls of e plakThe open suares i Skl f the s
mal/83 v/which allow the bones to close together so a to
facilitate birth, have often been advanced as a case of special
adaptation; but s he suares are cqualy open in th skl ofthe
ung bird or reptile, which has to come only out of an cgg,
Jee tha thi strscture must be dus 10 some quis indepéndent
use; & being present has only been taken advantage of in the
birth of mammals./
83/Probably we oftenest e in attributing too litle importance
to slight points of structure in the struggle for life. Looking at
m
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the tal of the Giraffe, which scems quite fike an artificially con-
structed fly-flapper I thought at first that surely this instrument
could never have been modified & adapted for its humble end,
through natural selection; but when I remembered Bruce's account
of the torments suffered from flis by the largest & thickest-s

pachydermata in Abyssinia; & when I remembered that the
extension of the introduced quadrupeds in S. America, s in many
cases cbsolutely) governed by insects, I felt that it would be
rash in this case to put limits to the powers of long-continued
selection. Again I doubted whether the form or size of the external
ear could be modified by natural selection; but how all-important
is hearing o the Hare, & we know in domestic rabbits how
prodigiously the cars have been increased by the fancier’ selection,

«

tip [ inches in length: /84/ sportsmen, also, know how injurious
it to crop the ears of terriers, which have to enter burrows; &
eepers crop the ears of cats, for when this is done they
will hardly enter a wood. Again I thought that such an apparently
small point of structure, s the eye-lashes, could never have been
formed or modified by selection: yet at times when the struggle
for food is most severe, what a momentary difference in vision
must often determine which shall survive & which perish; what
4 tifng diffrence may often dtermine which individual shall
of prey or other danger. But why noctumal
marsupals should ot have eyelashes woul, [ suppose puzzle
anyone to account for.' Vultures which wallow in putridity hay
e ki of their head naked; whethe this aduplaion is due fo
selection, 1 will not pretend to' conjecture; & we should remember
at the head of the clean-feeding Turkey-cock is naked like that
of the Turkey-buzzard. —
In all cases of organs of apparently tifling importance, we
should bear in mind that sclection may act on them from their

or disadvantages; for when the chance of life is/S5/trembling in
the balance from some quite distinct cause, an extremely slight
difference, as more or less protection from insects or temporarily
betr vision, might well determine which way the well-poised
should strike; for of those nmuslly bor a fe alone can

|m= offsring. Morcovr 8 part o ough of secondary
o anmal, hey be o the hxghcil t0 some having

ek Solar b, u the atema e o cyeihs o s Daroning
animal; & under such conditions the organ might readily be

* (Poncil note:) 72 Owe cannot remember having made any such staement,
78
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perfected by natwral selection, & subscquently inherited by
numerous descendants modified in other respects, to whom the
organ was of less importance but yet useful in its perfected state.
Even in this latter case natural selection might be cnabled to
check any decidedly injurious deviations from the perfected state;
as for instance the eye-lashes growing inwards, which causes to
‘much suffering & weakness of vision; quite enough almos to
ensure he destrucion of an animal which had o provide for
itself in a time of
SoiSeverat isimgaahad writers have of late protesied aganst
the utilitarian doctrine that every part of every organic being is
of use to it: they scem to think that nature plays with her work
for mere variety sake or for beauty. Are we (o believe that infusoria
are exquisitely sculptured for man to admire them through the
istoscope? This protet against uiliarianism scems (o me rther
the whoe life, its dangers &
Eiviniagen o g one Single bemg I e e, we s vy why
one is rarer & one commoner in any country. In the structure of
each being, very much must be atiributed to the correlation of
,—that is when one part is modified for the good of the
organism, other parts will in consequence be likewise in some
iffed: very much, also, must be attributed to inheritance
from ancient progenitors, as we see in an exaggerated degree in
rudimentary/87/organs. But in every case, according to our theory,
cient progenitor could anust have
modified or acquired, solely through its own good. So that all
structures in all beings, making allowance for the correlation of
growth o a larger but unknown extent, & making some allowance
for the direct action of food & climate, must cither have been
useful to a progenitor or be now useful (0 the present descendant.
The doctrine that structure is developed for variety or beauty
sake would, if proved, be fatal to our the
king again, not to the separate parts or organs, but (o the
whole individual, one is sometimes tempted to conclude, falsely
as 1 believe, that nature has worked for mere variety: thus when
we hear® that Mr. Bates collccted within a day's journey, in a quite
uniform part of the valley of the Amazons, 600 different species of
Butterflies (Gre[a]t Britain has about 70 species), one may at first
loubt whether each is adapted t0 its own peculiar & different line
of life; but from what we know of our own British Lepidoptera/
pr

iy Roya nswian b 15 1856.p.6.—The Rev.C. Kingslr,
X pp. 1001

+ Ve e o Tl the Amazons. 1853, 460
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DIFFICULTIES ON THE THEORY

88/we may confidently believe that most of the 600 caterpillars
would have different habits, or be exposed to different dangers

contizcted Bedas o b aya ol s s toe ack f vy
spestdly scen the b, spoon-bil & heron feing together on
precisely the same food; & 50 with pigeons, parrots, toucans &.
Bt unt it can be shown that these birds foed throughout the
year on exactly the same food, & are throughout their lives from
the nest upwards exposed 1o the same dangers,—for to want or
danger each must be sometimes exposed, otherwise each would
increase inordinately—the fact of their feeding together for a

or even for the whole year, seems to me (0 tll as nothing against
the strictest adaptation of their whole structure to their conditions
of existence.

On the other hand natural selection will produce nothing on
the whole injurious to the species; no part or organ, though subject
10 the acutest suffering, will be actually formed, as Paley has
remarked, to give pain. But /89/matural selection will not necessarily
produce absolute perfection, as judged of by our poor reason. Fach
organism must be sufficiently perfect in all its parts to struggle
with all its competitors in the same country; but by no means
with all existing beings, as we see in the lessened numbers & even
extinction of indigenous animals when others are introduced. We
may err greatly, but can we call the sting of the Bec or Wasp
perfect, when its use causes the insect’s death by the tearing out
of its viscera; the Bee, as | am informed by an apiarian, seeming

power of stinging, though it causes the loss of one memby

a member which does not breed) be of use to the community, it

satsics the requircments of th principl of natual selection. If

an independent cre

g fom e WsncivS vae OF s o wipon alt sppear

as was long ago remarked/90/by John Hunter, very singular: but

on the principle of inheritance we can perhaps, understand how

the two barbs came to be retro-serrated, so thal their withdrawal

is so difficult; for the two very same organs are serrated in the
manner in very many members of the same order, for the

sake of sawing or boring holes for their eggs, in 2 manner which

P27, givesthe best account of the st of stinging of
i
* Pilosophical Tasactions 1792 p. 191
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DIFFICULTIES ON THE THEORY

has mostly justly excited the admiration of every observer' Hence
T infer that the ancient progenitors of Bees & Wasps used their
ovipositors as boring instruments & that their cggs were laid with
an acrid secretion; the boring instrument having since been con-
verted in the neuter bees & wasps exclusively into an organ of
defence; the acrid fluid having been intensified into a virulent

son. Tf in any member of the order, the sting gradually came

natural selection, by always/91/favouring those individuals, whic
could casiest withdraw their less-strongly barbed stings, could

make the spicula as smooth as in the Sphegidac,” which require
{heir requent uso in order 1o halkill hei prey as a store for
their larvac.

If we admire the female tiger savagely defending her young, or
the hen-bird facing a hawk even to her own destruction, can we
cqually stmie bt Queearbec always eying wih the st fury

sting to death her own just bor rival daughters:’ We

it 15 miinay ovey i ey o b Medacey e
veerale matermal hate; but both are the same, if seful (. the
community, to the unconscious & unpitying power of natural
e Y 1 . habdy i e ol B 5 ol
Hive bee a perfect creation, whose sole function is to unite with
the female; this union inevitably causing its death? If in most
insects, we admire the means by which the male finds the female,
—as by that almost incredible power of scent in moths which so
often leads the male even down a chimney into a chamber in
‘which the female is confined-—or which leads some other moths to
fmd/92/& know their females, which never leave their cocoons &
emain in a rudimentary & almost monstrous condition; if we
justly admire this, can we equally admire the production, in order
to fertilise two or three queens, of some 2000 drones, utterly
ucless in the hxv:. not even collecting their own food; ot even

erving a e ke the male wasps, & slughtcred beore
ik natoalte ST (" by thei oo neares e

¥ in very many plants ve admire the manner i which insects
ae tempicd 10 Vet the flowers, s0 a8 o cany the polen exacly
on to the stigmatic surface,—as for instance in Orchis or Asclepias,

Westwood Moder Clasiication of Insects. 1840, vol, 2 p. 77, 117, 141. Also
A [Lacase Dthicrs n Anniesdos Sciene Kot s Zooiag— Tom. |
5 M Fabre 1o Aunal s Seenc. Na. 3 seies Zolog. Tom vl p. 161 seis is 4, not

Syl Enemdions s 17
* Desrufh s e Do o i e B Trasacions of Exomoo. S
VoL 3. Patev.

F
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DIFFICULTIES ON THE THEORY

or the Kidney Bean, in which latter the Bee always alights on the
left side, where the stigma lics exposed—c:
a atand with eqal pefection by the pallen being blown by
X 0 the ovulcs;fo this is
eied by he iboraion o enss clouds of e precios graneles
which are wasted to such an incalculable degree that \mckm full
Rave bees swept off he decks of ships at sea. In the Dionaca we
may admire the beautiful contrivance, by which the leaf-appendage/
93/closes like a steel rat-trap & catches insects,—beautiful at least

y of the terific waste of
& sticky-buds of the Horse-chesnut
& other plants; the scales of which are soon blown far away by
the wind with the almost innumerable insects sticking on them;
n one large tree with thousands & thousands of buds, there
seemed to be on an average at leas fou insects acrificed on
ud. But in all these cases, if the animal or plant can
Successflly siruggle with s compattons, the princple of natursl
selcton i wtisfied.

nature selection can act only through the good of the
individaa, including both sexes, the young, & in social ammals
the community, no modification can be effected in it for the

advantage of ofher species; & f in any organism structure form
gxclusively o prof olerepeciescoldbe shown 0 xi it would
b fatal to our theory. Yet how often one mets wit nis,
a the fish in the Himalayan rivers are bright-coloured,
according/94/[1o] an excellent naturalist, that birds may catch
them! How the fish came to be bright-coloured I can no more
pretend to explain than how the Gold-fish, which Mr. Blyth
nforms me he» believes to be a domestic variety of a dull-coloured
Chinese fish, has gained its golden tints, or than how the Kingfisher,
which preys on these fish, comes to be so brilliantly coloured,
without, as far as we can see, any dircct relation to its habits.
A geatphysiologit supposes tha glow-worms sine tha bids
find & de aphis excretes a sweet fluid, highly

keep the root-fecding aphides in their subterrancan ncsts; but must
we infer rom this, that aphides were created for the sake of the Ants?
oses that the nectar of flowers was created
specilly for inscts; but here thre s reason o beleve hat it
reion for the planl, & besides in many cases is

indispensablo by empling insecs or sation.
o oficn one sccs it stated that insects prodace innumerable

-
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DIFFICULTIES ON THE THEORY

farae, & plnt iumersbl seeds, tht animaly95may feod on
them: or that a surprising number of plants, as Wrangell
rematked, bear edibl bermes ia the tndas of artic Sibeci that
birds may be there supported: but s it not more reasonable that
the innumerable seeds & larvae are produced that some may
escape destruction, & in the wretchedly barren Siberian tundras,
may not the dung of the birds be almost indispensable to many
plants, or at least as good for them, as the pellicle of guano with
whichsome agriculturists coat their seeds, or as the so-called
albumen with which nature coats not the outside of the seed, but
yo within. One author supposes that plants with pitcher-
ke leaves were creted that aninals might drnk out of thei
conained waler; but the Samaceia grows in bogs where wate
is. One more of the many instances which could be given,
Wil uffice: it is commonty belioved that the Radle-snake bas
been created with fangs to destroy & the rattle to war its prey!
In this instance, 1 may just remark,that in & venomous alicd
American/96 Trigonocephalus, 1 obscrved that it constanly
Vibrated, especilly when. aled, the Tt nch of s
sufficient force, to make a slight noise when gliding amongst dry
stalks o grss: [ presyme hat o one would fhink ha this hab
re use, cither
Bl R algesl, T Ihe “ibation of i ougde, o 1o
ing of a cat's tail when angry: now let us suppose that the
e end with i the a1 o h snake, like that of many
others, is terminated, were not annually moulted with the rest of
the skin, but adhered only slightly to the new & larger bead formed
with the new skin, we should then have the actual structure,
manner of formation & vibratory movement of the rattle in the
true ratle- makc & our new mile would be of 1o more uso to

e Trigonoc: no more created to warn other animals,
oy whrmng mngu or the curing of the ai in the cat or
ed fion.

Finally, although within the same class species having a nearly
similar structure may be adapted to the most diverse habits,
elieve that cach single species has had its whole structure form
through natural selection, either in ancient time for the good of
its progenitors, or/97/more recently for its own individual good;
every modification, however, having been subjected to the Jaws
of the correlation of growth & to the direct action of dhe conditions
of existence, as» food & climate. This conclusion seems to me
accord sufficiently well with the famous principle enunciated by

s prey.

" 1 of any e it s more ikl 0 serve o paralyse by fea or fascina
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DIFFICULTIES ON THE THEORY

Cuvier "celui des conditions d'existence, de la convenance des
partics, de leur coordination pour le role'que lanimal doit jouer
dans la nature."

Before summing up this chapter, I may remark that if our
theory be cxtended tothe tmost ity which facs ofany kind
permit, nothing is easier than o make the whole appear o oneself.
Guite ridiculoas—namely by asking whether 3 thinoceros &
gazelle, an clephant & mouse, a frog & fish, a bird, lizard & mammal
could possibly have descended from a common progenitor. In-
voluntarily one immediately looks out for a chain of animals
directly connecting these extreme forms. One forgets for the momen,
{hat (seBlgrest groups have been perfetly distinct for enor:
mous geological periods; some of them, almost if not quite as

i

records, as at the present day; & therefore if intermediate forms
ever did exist, they would all, or ncarly all be, assuredly now
utterly lost. To lessen in some degree the ridiculous impression
of the foregoing question, one ought (o think of such animals as
the Ornithorhynchus, which though an indisputed mammal,
presents in ts skeleton & other parts some few plain resemblances
10 reptiles & birds. When mentally comparing a rhinoceros &
gazelle, one ought to bear in mind that Cuvier & all our elder
naturalists considered the Pachyderms & ruminants as the two
most distinct orders of Mammalia; but now Owen has so connected
by Eocene forms, that he has made them into one great
group. Look at the mud-fish (Lepidosiren annectens), which is
S0 intermediate in structure, that although the_greatest living
authority considers it o be certainly a fish, many highly competent
judges class it as a reptile: if then there be any truth in our theory,
it would not be ridiculous to suppose that the Lepidosiren could/
99/be modified by natural selection into an ordinary fish, or into
a reptile. The case is almost parallel with that often encountered
by philologists: to one who knew no other language, dead or
living, besides French & English, how absurd would the assertion
seem, that evégue & bishop had both certainly descended from
e, & could still be connected by intermediate links,

with the extinct word "episcopus”. Let it not be supposed
that I wish to underrate the extreme diffculy of extending
heory to s utmost limit. T fes it in cvery sense, The
uogt whih 1 i, o deprecate mere rdieq mp
ting but faty weapon for the discovery of our ey

" Quoted from Geofioy SaincHilire Prncipesde Philosoph. Zoolog. 1830.p. 65
"
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DIFFICULTIES ON THE THEORY

Summary, bink et enughbave boen ivn—on the wneected
in the ways of life in animals of the same clas
he diversled habits 1 the same spciesor inclosly alied speces,
and on the changes of habit n the same species when placed under
conditions—to show how extremely cautious we should be
in admitting that any animal, a bat for instance, could not have
been formed by the modification/] 00/of another animal with totally
different habits. On our theory of changes in habit or structure,
due to the struggle for life common to every species, we can
understand such cases, as birds with webbed feet never haunting
the water, which must seem strange if every different species is
viewed as an independent creation. So, also, with separate organs,
1 ik facts enough have been iven o show, what extaordinary
anges in function may be effected; these changes being
el 7 the ssmc gt petoming o ol odfent
functions, or changing its function during growth, or by two
ns simultaneously performing the same function. Sceing the
gradation in nature even in so perfect an organ as the eye, each
stage being useful o its possessor, it does not seem actually
impossible that such organs should have been modified & perfected
by natural selection. From our ignorance of the entire economy.
of any one being, we ought to be very cautious in concluding that
any part is too insignificant to have been formed by this same
principle; seeing tha the part might have been perfected during
the ife o an ancestral secies o which it was of the highest

importan & that natural sclection might slightly act on
e vartons 1OV ot mugmrum organ, when accidentally
concurrent with other advantages & disadvantages. Even the

cxlrordinary difcutly of nevtar insocs dilfing fn sruchre
from the fertile females, & being divided into castes in the same

under somewhat analogous circumstances by his feeble powers of
selection. Nor can the rare cases of closely similar, but not strictly
hamologous organs,in rgani beings fr remote in the scale of

forms, it is surp re numerous cases cannot be
readily found, of organs without any known transitions serving
to indicate the probable steps by which they were formed. The
extreme rarity of the appearance of any quite new organs in a
class, is an astonishing fact, as long as we look at each of the

2t
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CULTIES ON THE THEORY

& as
but gives great support to our theory of gradual modification.
Organic beings seem to be perfect only in that degree required by
our theory, namely to be enabled to struggle with all competitors

their native country. If we trust our reason, which fils us with
the most lively admiration for very many adaptive contrivances,
others, like the sting of the Bee or the wasted pollen of coniferous
trees, can hardly be considered as equally perfect, We have no
good reason to elieve that any organic being has been created

by each other. The doctrine that each part in cach species has
e fomed (subjet o the laws of growt) cither o he good of
its progenitors or for its own good, accords sufficiently well with

Civets principle of the “eondiions of existencer, & seem lo
fulfifall that we really see in nature.

3
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CHAPTER IX
HYBRIDISM

INTRODUCTION
In a Christmas day letter of 1857 Darwin wrote to Hooker: ' have just
finished a tremendous job, my chapter on Hybridism: it has taken me
. s colected together? This contims the
Pocket Diary entry: Sept. 30" t December 29° on Hybridism.
e manuscript for this chaptr so clearly reveals two distinct stages in
Darwin's writing, and so many of the rejecied sheets of the carlcr version

on another flac sheet. In all, the following lavender folios of the newer
Lonion v gy papes pmx cut from the carler version and pasted on for

in the sequence of the late draf, ramely: 20 , 21 ), 30 (I3, 31 (14, 32
dimas s Do w et @ g pelain RS, there are sbout

b sarlie veraion of 1hi chapler, ramely onginal folos Bumbercd 3, 3A.
36, 3D.173D.3 cpplements 3 10 1o folio 4, 1. 1718, 25:36. 48, 53.8]
614

*"Bven afie the publication of the Origin f Specis, Darwin contnucd to

ke ot which b libeled tor s chiptr X of bis Natel Selecton
e han o he concsponding chaptr VL of the Orign or cxample
also in the s e NS5, marked G 40.%, thee are otc
s Which Derwin ket o I and dme Do 559 Aug 1560, snd
"Ap 19, 61" If intended for the Origin such notes would have been marked
chapter I for e comespoding chpter ther

Later Darwin began 1o “remove material from the manuscript of this
chapie in order 5 uss i i athr works he was geting ready 0 pubis

he wioks waed on folo 21 v, d deiee o nnulmmlv b niked
passages with an encitcled ‘U or 3,99, 104,
150, g 541153 - whil ne ke phsage o flle 115 v
an cncircled ‘2" More drastcally, he sheared off from other folios parts

" CD. MSS, vol 114, et no. 215
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which are now missing, presumably because he attached them 10 the now

21,38,40,40v,40A, 80, 119 v, and 132.

HYBRIDISM

1/This important subject concerns us under the following five
e species invariably sterile when crossed, & are

the resultant hybrids likewise sterile? Undoubtedly they are very
e in some degree. But besides the extreme difficulty

of deciding in some cases what forms 10 rank as species & what as
varieties, we shall see that there is so insensible a gradation from
utter sterility to perfect fertlity that it is most difficult to draw

give some degree of inferility. In some very few cases it i, I think
impossible to withstand the cvidence that forms which are uni-
versally admitted (o be good species are quite fertle together &
sroduce quite el offpring
condly: arc those forms which from their known descent or
s o i, o Adones Wil ot g b st
g  variably quie ferile {ogether & produce quite frile
offsprin
i q\lemon may be answered by an almost universal
affimative; even in the case of varieties differing in an extreme
legree from each other. But we shall see from a few experiments,
carefully conducted by hostile witnesses, that the fertility of
vaietis when crosied can hardly be considered 13 absoutly
s the extreme rarity of any, evern the slightest
degres of inferiliy between the most disihct varieties more
especially in the animal kingdom is one of the greatest difficulties
opposed 1o the theory of species being only strongly marked &
consiantvarstie; a difficly ar more grave in my opinion than
the sy of crossd
y? do'the severl laws governing the degres & kind of
infetlity in the first cros & i she hybrid ofTpring, when hese
latter are paired inter se, or with one of their pure parents or
with distinct species, indicate that species were created with this
tendency to sterility in order to keep them distinct; or does the
3
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gty stem o e an incldettl consequene ofofer dffrences
it oopaisin? | ik the sumers T, which we shal
gw:, clearly pint 1o thi aler altamative.—/
uthly: cn the sterilty of one species vhen fertilsed by
e & ofthi hybrd offspeing be o aay degree explained; sy
{ha e viw of el ety bing Only st eidotal onseiucoce
on other differences be, at least partally, supported? I think that
some little light can be thrown on this subject by the analogy of
‘hat ofen akesplace, whenorgaic beingsar plced out o hei
‘natural conditions of ex:
Leaty: ndependeaty of the question of ferdliy, do (ke off-
spring of two spcies & of two adnmited varietis v

follow the same laws in their variability, in semblances (o
ther parents, & in other such points? | Aot oo bt shove
at they do.—

3 v/1 may premise that the whole subject is extremely compli-
cated & that it is scarcely possible to make any universal proposition
on any one head. On many points it scems to make great difference
whether the forms experimentised on, have been long cultivated
o domesticated./

3/Sterility of species when crossed & of their hybrid offpring.—
Sority of e purs specon when Rt ceuted & ot oF hee
hybrid offspring has not always been kept sufficiently distinct. It
does not scem a priori improbable that there should be difficulties
in the union of two distinct species; we might imagine, for instance,
that in plants the pollen tube/of one did not row sufficintly
Tong or in the right direction to reach the ovule of another species
& though in tuth the cbstacle s probably alweys of & more

healthy, long-lived hybrid is produced, it seci
ful fact that it should remain throughout its life utterly sterile.
Itis generally supposed that species have been created with this
quality of being sterile one with another in order to prevent the
nature becoming blended in extricable [sic]

confusion. And this at first seems extremely probable; for no
doubt i species did blend ogethr, much of he perfctadapaton,
at division of labour—by which each species is excellently

el oo pistcuar e of i woud b tod & onsedhenty
a lesser amount of life be supported in any given area. It i, also,
generally supposed that the hybrids themselves have been rendered
sterile in order that when formed (& undoubtedly they are
oceasionally formed in a state of nature) they should not perpetuate

38
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themselves; but on the view/S/of sterility having been impressed
on species by direct creative action, it seems rather strange that
it should not have been impressed wuh suffcient strengt o
proventthe productonof abybrid fn
T it could be proved o rendered bighly probable hat sterility
in the irst cross or i he hyord offsprng was a specially crealed
cndowment, it would be 10 us a fatal difficulty. By our theory
strility, whether o not we can throw light on its origin, must
be looked at as an incidental concomitant; like, for instance, the
greater or lesser facility with which one kind of tree can be budded
on another. This must be so, for sterility cannot have been produced,
stin the case of the hybrids themselves, by natural sclection,
as sterility abviously could not be favourdble o them. In the
case of sterility between species & species, in as much as this is
fartho sl hataters pure & unmixed,
it jusUSlpossible that the tendency might have becn acquired
through natural selection; but I know of no fact leading to this
onclusion; whereas 1 4o know of facts leading 1 the view that
it n ncidetalconcomitant of othe diffrence,
important service rendered by sterility in keeping the forms
in nature distine, prhaps, leads s overmae ts impartance a3
 griterion of species, To cxplain what | mean difetent secics
cach other with differat degrees of facilty, &
hough eees In foronls oocasiomslly batome patuslly grafied
together, no one would look at this difference in facility, as an
endowed quality to prevent the more distinct kinds from becoming
inarched in a forest. Yet if it could be shown that invariably
different species of trees could not be grafted together or grafted
with difficulty, whereas all varieties could invariably be grafied
with perfet acily,this quality, Gough quite unimportat to
the plant, would be ncarly or quite as good a criterion & as
valid an cbjection to ourf7heory, s the ety of species whem

rossed.

What we have o show in order to render the facts here treated
of, not utterly subversive of our theory, is nearly the same as in
the case of any peculiar organ, namely (o show how sterility
could firstarise, to show that it is variable in degree & that there
i gradatin il differet specesfrom » ese o greater dogree
of srly. A ink, can be done—

vl s st of Pt & i subssonenly make only a few

Kaélreuter & C.F. v Gartner almost devoted their lives to this
30
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subject; & the care, the conscientious accuracy & the astonishing
amount of labour exhibited by them is s admirable Next comes the
Hon. & Rev. W. Hetbert (Dean of M
during even a longer period, but who never kept of published
such systematic records; but had one advantage in/§/having large
means at his disposal & in being one of the most skilful of horti-
culturists. Besides these three great authorities, we have Andrew
Kanight, Sageret, Lecoq & Wiegmann & many others
T may premise that I have used the term mongrel for the off-
spring of two reputed varicties, & that of hybrid for the offspring
Of (o reputed species.8 v/Hybrids are designated by the names
of the parent secies combined by a hypher; & the first mame in
3 ammeria.deltotdes, neans § hYbRd for
D. armeria fertlised by the pollen of D. deltoides./
8/By "reciprocal crosses” 1 mean the union of specics A the

from reciprocal crosses.—/8/
By "reduction®, T mean the process by which the off pring of
B, whether species or varieties, is brought, by repeated

Croties'is ucpessive gencrations wih cithes A o By

nearer (o that form
Kolreuter, whose admirable labours have been confirmed by

ry subsequent observer, concludes that all species whatever,
when crossed, are in some degie stries but then he cuts the
ot, for when in 10 cases he finds tw quite
fortile togethes ho assumos tht they are varities, Unéortanatly
i ig9fnot now possle always to kow what plants, be really
experimentised on:' but it is probable that several of the
i b ccnaiicee o she et s g taby aly vacrit:
Gaetnr, e truly vast experience, comes emphatically to
nclusion, namely tha two disint species re ne
pefectly feril togeihe: he cven disputs the cntir fetilty’ of

Kolreuter's ten cases & wi are varieties; but

38 from hs able i appers hat i bias il ey e of B,

Tdo not s it he has to come to this conclusion.

" Tho e plnssow corapenin i he ias s & il of
Linnacus, (575t 2 Edi) which Kolreater experimentsed on & found quie fele
Gt e Hocker 1 me e r ey it s & e e ben

o “afcat 1o ke out What 1+ meant by
1T ,,

i1s & 579 o0
g The e wenmm mm,g p.m,‘.“m o & s B e
a sylvesrs & m
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The laborious plan followed in every instance by Gaertner 0
‘measure the fertility of species when crossed with other species
(& licewise o thir hybrid offipring) was to ake the averuge
‘parents growing natrally (& s
not quite so difficult’ as might have been anticpated 3 1 have
found by tying in s few case) & then o take the mazimum
stumber of seeds ever roduced by the e S
‘maximun in order to elm\ml\e e anawicdged it
oo’ o s poll 1ot heiny shusys woplied st vy Hie
ight ime or nok ofen enough 5t succssve periods, 1 0/and of
the plant being cultivated in a pot & placed not in a greenhouse
bat i chamber, & lasly o the ealy castrton ofthe anthers.
He admits’ that in order to get the proper maximum, many
owens n successive years should be experamentised on. Hence &
is much to b regrtid that he did no ke for his standards of
mparison the same species artificially fertilised with their
pollcn & treated in every way like the crossed species. But [ sup-
" abour would have daunied th slmost daunless Gaerinr
o st the il effets of the processe, [ have gone through the
able, & have picked out tually
d aficially e lnts, ki  number. it o wpollen,
or with that of another plant, universally admitted, & even by
Gaertner himself, to be a mere variety; & these latter are 13 in
s we have altogether 33 cases; & out of them 16 are
‘marked as having had less than full fertility & 17 as producing
the full number of seed. Hence the necessary treatment lessens
thefertity of every ol lant, when atifiilly e ertlised
admitting that the rumber of species, which are quite
ferkle whe rosea s xivemly el e eecsof e oetmons
alone would reduce the number by half. Moreover Gaertner himself
dmits that to get the proper maximum in crossed plants, many
Mlowers shoul be experimentised on during mcossive years; &
as been done in comparatively few cases.
‘mnm e p.207
* Bty ke 5213 S0 o Garnerc g e Kenns dor B
TRy 358 365 a0 e o o oot Shovig o o
e splcont ofpllenn o cics 1t v e ey
Gl i po ends 1 fhercase he Friy o et & iy i
v el s o e i of it oesnon, ko
Hrom Gcmer s 5 553 Lychus ssprina natrlly 3ilds 210:33 sk
ot ity ysbed a s anly 192 seeds.

ditncaty in
Cases in wh

5 Thave mysel found. Nor have | caunted fome
ey e, s b3 wold I eate fht here was 5
B
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HYBRIDISM

Although these considerations seem to me to throw some doubt

rossed u e ey do
notin the least make me doubt the high generality of his conclusion ;
for he cxperimentised on many hundred plants, & he asserts that
he never once' got the full & normal number of seeds. But the

ey
170 flowers of Primula veris & acaulis & on Anagallis arvensis &
coetules, inwhich gners ho s 1o spparent difficulty nofecting

experimentisers found any difficulty, must
Fvortn 10 scions afpvngar o Cassine oy twice succeeted
in getting any good but scanty/1 /seed from Primula, & ng

& cowslip, that they are only varieties; & as Gacrtner failed either
Wholly or narly 5o i crosing them, ane may well ask in how
y cases he may have failed in a lesser degr
& il ive 4o, o fhree xamples of the el obsined by
arter by couning the seed. I the severa spocie of Disnthus
e el then s capsule v 0 1o 120; whereas
in the mainy speciss which he cros-fertilised be obtzined only
ffom 2 & 54° o this genus & for Verbaseum & Lychnis he gives
the fllowing decimal table;’
s with the first cross between pure specics, so with
e by oftspring, Kelhester & Geerner memvn tht they
are invaribly sirle 12 bis vl may here ek that even in he
mout sele hybrids, (he pisil, ovary & oven ovules sppeat to
the eye perfect, but the ovules will not fo ryo; 50 it is
with the stamens, but the pollen is msmfcs(ly |mp=(f¢cl as may
be seen by everyone who has rid. With
hybrid animals in like manner the sp:rmawzoa are m|p=n'ec(,
findamenta) cror i the operation; thus 1 have ot included smongst the
Frimi et scals & oo of Ay cories & e 1 s, v
oven, ¢ ot onsidred 55 Vet by Cacrner | may sdd i respet 1o T

he Sweet Pea, & have always faled. cxcept [ ). Andrew Knight suceeeded
Wil he common Pes. a5 1 ave also succeeded.

e o sem B o ot e m»m oFseed Do Ly
diuena & L vespertna - So Mat & reciprocally
e maked e iy i ot oy sl 192,197,

s e gme M Ly Lonee & Yoo
Basardz 3. 195 PRy
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HYBRIDISM

Proportional numbers of
soods,

Diatus
lied with

own pallen 14000

Crossed with pollen of

D. superbus osin
avonicus 0
armeria 05333
Chinensis I
collinus 02333
deloides 0222
carthusianonum oain
ngin ooin

scse

diutinus

ychnis diurn na. fer Proport. no. o secds

with own polle ”

i o07m1
Cucubalus viscosus o022
flos cucul o021
Sitene nocifora o001

Verbascum Lychnits nat. fet. Proport.no.of seeds
n pollen Lo

crossed with pollen of

V. phocniceum 08061
— nigrum 06336
blataria 0624
 thapsiorme 04081
= austiscum 03877
= macranthum 02683
= thapsus 02182
— pyramidatum 00305

though the microscopical stucturs of thetsts,cven n 30 sterile
an animal as the common mul, present no imperfection: the
ovaleg also arc 1o all appearance perfec in the Tomale common
‘mule.'/12 bis/In those very few cases in whlch Kolr:ulzx ob(am:d
fertle hybrid plants, he holds that their parents should be con-
acted s varites & 2 i i it croten Gt dspes
M. Cost i th oy for ovale, s Coln Traite e Phys Comp. 1356, Tom 2
530 For micoscoicl rachire o e & st of spermaton e Lulernd
Io A des S Not 2 series. Tom 15 p, 52.. 298 <. For sale of ovies &. 1
Pl s Grenne Besurdzevgang + 367
594

S —




HYBRIDISM

thei enite (perec) fexity. That hybeid plans are very gencraly
sterile, & that they stubbornly retain their sterility,
Teannot in he least doubi; & 1 willgive a few of the cases, which
have most vividly impressed this conclusion on my mind. That
brid plants are universally sterile, T cannot admit, from facts
pmstnﬂy tobe given.Indeed i the fs cros between two species
uite fertile as I believe it to be; nothing is known to

hake ous sugpose thst s offpring would besierls
Even in hybrids when crossed daring successive generations by
the pollen of cither pure parent, although the progeny in each
‘gencration gradually assumes the characters of the pure parent;
& acquires fertlity, yet perfect fertilty i the clement last acquired.

appearance one of its pure ancestors & yet be/I 3futterly sterile 1*
For example he hybrd called by Gaerner, Nicotiana paniulc-
rtics, which mens tat e ggn grcdtber s puee N
paniculata, all ncarer relations having becs rustica, (or
e amgusge o bredersbaing only 116 oflood o X, pacn.
(lallata) dffered in no respect from N. rustca, except in producing
less sced* Kalreuter* found the very same thing in the successive
crosses between these same fwo species; but made reciprocally, so
that in the fourth generation, the plant could ot be distinguished
rom N. paniculata, bu its pollen was not so good, especally in
e Agin Kolreuter” found that the.hybrid. Mirabiis

polen seven seedlings,of which some were quie teile. But hree
of the seven produced altogether 15 plants which were very steile
But one of the fifteen produced nine seedlings; the seeds of these
rine seedlings scemed nearly worles. Her then we have  bigh
degree of/14/sterilty continued down t0 the gr-gr-grant
(slCetlsed i ench gemeration) of  hybid which was fertlised
by one of its own pure parer

e et g, d\c st bybrd had becn femllwd cither
in one or in all the ing generations by the pollen of one
of the two parent species. i Fybrds ferliscd from the fist by
their own pollen, Gaertne repeatedly states that he has ncver

known the fertilty o increase in the successive generations, even
in the case of the most fetle ybrids; but he has often known i
sermer Bastard. 5. 450,459 Gaeriner Bastaréz. 49, 460,
: nmm; ai e Fortsetziog 517

e Nova Acta Peropol. for 1795, . 324.and 1797 p. 373, 375
395
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HYBRIDISM

to desease s dat in a e generton he hybrid could ot be
ed even by the pollen of cither pure ancestral species.’ In
Ahe successive generations of self-ferilised hybrids, occasionally
seedling is produced extremely like one of its pure ancestral
Species; bt such seedlings are a0t more, gencrlly les, fetile
than the first hybrid.* Gaertner gives  full acco
Eoatritin. of Disnes aneiri ehedc: ths hybnd Vielded
for ten generations; having sown/1S/itself in his garden for
the first six or cight; af cach gencration it yielded less & less
& at the tenth it fertility was quite lost

Twill abstract two analogous cases from Kolreuter: Two hybrid
plants of Mirabilis jalapa-longiflors, self-ferilised produced 16
seedlings (zrandchildren of the two pure species), most of which
were very sterile: but one produced nine scedlings. Of these nine,
four were slightly fertile & altogether yiclded ten plants, which
were excessively sterile, only one having produced anything,
namely three secdlings. These three were the gr-gr-gr-grandchildren

the wo pure species.*

Kolreuter found the cross between Mirabilis jalapa & M. dicho-
toma, nearly as fertle as the pure species so that he says he should
have doubted whether the pareats ought to have been considered
as distinet species, had it not been for the portentous stature of
the hybrids. One of the hybrids thus raised, & self-fertilised
produced 28 scedlings, of which 14 were more fertile than their
hybrid parent & some of them even more fertile than

randmother, M. jalapa; but the remaining 14 were considerably
less fertile, Kalreuter then took eight of the most fertile of these
28 hybrids,/16/& raised from them 34 seedlings: of the 34, (which
were gr-grandchildren of the two pure species) only one produced
an abundance of seed, & nine were excessively sterile. o that we
seen in some of the hybrids of the second generation a marked
increase of fertility (in opposition to Gaertner's statement), but
found i all except one ofthe third generaton a high degee of

e given only a few examples, but it is impossible to study
the work of Klreuter & Gaertner, without coming 1o the con-
victon that the ity of hybrids, when self-frlised during
Successive generations, rarely, perhaps never, increas

contrary it gen:mlly decreases. But this ltter fact, T

i, it

Btz

Bore st iy S e gy Compie R
Pewopol 1798 5352 8 1757 373,581,352

Nova e 17935 396, 17585 16, 197 5RRA .
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T, . T ——————




HYBRIDISM

perhaps partly duc to an independent cause. Gaertner repeatedly
states' that hybrids, even the less fertile kinds, if artificially
ertilised with pollen of their own hybrid sort for some generations,
sometimes decidedly improve in ferdlity. This is a very surprising
fact, considering that, as we have lately seen, the artificial process

cculiar
difficulty for the operation having been excl m the enume-
ration. But I think the increased fertlity from artificial ferilisation
may be explained in the case of hybrids, by the undoubted good
‘whih abvays follows from  cross with another individual

u:cd during each successive gencration. On the other hand when

a hybrid is allowed to seed spontaneously, it will have to be
islatedin a green house or chamber, i arde i prevent acidentl

m either pure parent o alied hybrids, which the experi-

mentise il generally posest & hence the visisofingess wil
b o qite geeverted & the pollen il not then be cumied
from flower 10 flower or plan (o plant of the hybrids o i the
Eybrid 1 grown in & gerden,: there will scldum \,: owing to
the trouble of making hybrids & their sterility, a large bed of the
same kind. Consequently the hybrid will gcncmlly e fortlsed
by its own individual pollen, & far from receiving the benefit o
a cross in each g:n:mtlnn it will suffer from the undoubted/18/ ll-
effects of breeding in & in. As in hybrids we already start w:th @
strong tendency 10 sty 1 think the clos infctbrcdin
carefully gu: ybiids Wil account i part for their mercasiog
sterility; but no( wholly, for the incresse in some cases is oo
3pid, being oberved evel i the sco d generation'. As, however,

Gacriner found the felity of eve the.Jes fortle hybrids was
sctually improved by the procss el artificial lcmhsalmn which

50 often injurious & can hardly fail to

sotae degres, T oan hapdly hink the the Cetility of iy hybrid
has been fairly tested for successive generations until a large bed
of it has been left growing in the open air, frecly exposed (o the
visits of insects & the other means by which nature habitually
crosses the individuals of the same species.
| Basade. s 415,421, 554
© 1 ot b awned ha Disthas armerisdetodes,before alludd o, was grown

plansof i bybrid
Gaermr Bastads 5 421
9
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HYBRIDISM

now hear the results arrived at by W. Herbert, the third
greatest Hybridiser who ever lived. He agrees generally in the
closest defails with Kolreuter & Gaertner, with one important
exception, namely that he attributes much more fertility/I9/in
oth to the first cross
hybrid offspring. He says' "it is cerlainly not correct as a general
faw, though some have stated it, that the number of sceds in one
pericarp is smaller in hybrid than in the case of natural impreg-
nation; it is truc in some cases, & the reverse occurs in others.”
This difersne may be partly dus o Herberthaving accidenally
experimentised on more favourable groups of plants;
o iy casea resed a1 souno (mo wbolo bed of hytyids pary
perhaps, (o his not having so closcly observed the slight shades
in sterility; but chiefly I am inclined to think to his great skill
3 8 horticularist & o his having ample means n numetous
green & hot-houses: for it is certain” that hybrids are more sensitive
T heir ety to their cundn(mm of life than are pure species.

1 will now give some of Herbert principal facts T, | he
e um the hybrids Hom vihe yolow Linarta scmtitohis
& the purple L. purpur from Pentstemon angusifolum &
pulchelu are bol pertsely feit, sowing thetmgelves abost
the garden". Again th hybrid fom Lobelin Siphylica & fulgens
reproduces eelf abundanty” 206> Gacrtne red the
Nobvcon e Sen Lo L1t 8, ASToaly e e st
siso o have found the hybrid between the two Lobelias much
less * states that the hybrids between Petunia nyctanigenaeflora
slocnios x5 ‘ot caly e ot 3 mc enore Boely e

nt":—Here we sce that Herbert has apparently tested
he ToRlty of the hybrid by Gaertner' plan, namely by actual
comparison of the number of seeds produced & in this instance
there could have been no error by fertilisation through one of
pure parent specics, for the hybrid was forced & set its seed
before any other /20A/Petunia came into flower. Gaertner tried this
cross, but with him the fertility did not come up to that of the
parent species.”
f the species of Gladiolus,/20/] <5 Herbert® remarks that there
can scarcely be two more dissimilar than G. cardinalis & trisis;
yet the produce of these intermixed is fertile, & where the third
species G. blandus has been, also, admitted into the (compound)

3 Amaylidacese . 345 Amaryl p 375
* a5 38, 719, Thececiprocal rosse (s 177) between these specis sre not
ofcqual ey,

© Jouralofthe Hortcul. Soc. vl 2. 1847 p. 8.
E
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o el i o e, ety oo o

 G. cardinalis ["]: this, | may add makes the case very
e, o Compiicatd s of e o more speces rt
ol ey s,

n Hipy bert says' that the species when crossed
produce ”nﬂ‘spnng mvanahly ferile”. In Crinum’ Herbert had/
216/ pod capense fertlized by C. revolutm in which
vy oviie proced s Seeding plant, Which T never s o occur
in'a’case of its natural fecundation”/21 v/Here it is impossible
that the species self-impregnated in its wild state could have been
more ferile, even if we assume that it s normally as fertle. This
latcase eads on o perhas e most exraordinary factrecorded

n hybridism, namely those cases in which a plant is less fertle
wnh R

ugh its own pollen is proved fo be goof lis
sp=c|e= bt was 1 10 ke | the Caowing xpeciment fom
having observed during several years (in a letier to me in 1839
e e be b then ade the obserons dusing v s
that every hybrid Hippeastrum’/21 6/ when fer{lised
Pl of s b bopsd iy et e vt st socd
the it s own pollen Ho v e I oy o amtogr,
e species, namely on a bulb of Hippeastrum
aul\c\lm, Ty mporied rom th Organ Mn\mums of Bl s
produced four flowers, three of which wt

i ow, polln, and e Toucth by the pollen o ol st
wulosium, reginae, and vittatum; the result was, that

e cvack ot s G fowers soon ceased o grow, and
ra fow day: s the pod impregnated
by the hybrd made vigotous sad rpid prostee io matadty,and
bore good sced, which)/21 A/vegetated freely.” Herbert adds "this
is & strange truth, & the more remarkable from the difficulty of

obiaining cross-bred seed at all in the genera which are most nearly
Telated 1 Hippeastran, namely Habranihs & Zephyranhes "/
rtner has observed® .:\mt\ogmu facts occasionally occurring
in Lobelia: thus in two instances, the ovaries of L. fulgens could
ot b ertlised by their own pollen, hough they set seed with
the pollen of L, syphilics & of L ardimls & y th polen of
Tlowers of L. fulgens was good, for it fertiliscd L. syphilitica.

So kv waswih Verbasum g /23K lreuter more-

p.345.
[ —— 5= ©oh3 ti7p. 10,

Variation, . 139, s here sbstned fo he missing porion |
* Bt 397
w9
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HYBRIDISM

over! described long ago a similar case in Verbaseum phocniceu,
which was etlsed by 4 oher specie, bt yielded o soed 0 i
own apparently good pollen. | In Passiflora® also, it has been found
hat the plants could be much mors easly ferised by the pollen
of a distinet species, than with its own.—
several curious cases, more especially in those which
ansonly occasionlly occurrent, we must suppos tht ¢ (hc plants
i o0 o el ingh iy 4 o 61 ey iy
ollen & ovaries are quite capable of
pcrlnrmmg their pmp:r function when exposed to the action of
a distinc We may atiribute this result in part to the
Rt hwart Sl o o 55 kot 5 ok g sk
{hat the el ferlsing power of a plant should ever be actually
infror to s perfct capacty simulancously or bybidising &
being hybric
24fLasly we must allade {0 the rumerous & complcaied croses,
though their history is very imperfectly known, now carried on
for many year by hortculursts, amongst th speics of Az,
n, Calceolaria, Fuchsia, Rosa, Petunia & Pelargonium
o e, according to | Herbert the first great siep
"was the production of the plant called, ignescens by the inter-
it o he g bl Heniens. Dirisionin e wolg
with a tuberous rooted scarlet one. The fertilty of that plant sel
wide the doors to innovation but the stream is confined within
certain Timits.” | Very many of he beautfl varities of Pelr-
tremely sterile; but this scems often quite indepen-
some varcis hving begome baren
‘having come fertile afier a few years culture. The species
yess 13 Hosbert resmacs
ol mfmtum mgm "hat even the25hybrid from &, megriolia,
C. plantagina, 4s humble & herbaceous as &
plamam boughat i st g the second yeur  eproduced
ltself as perfectly as if it were a nat
of Chile The other great American genus of Fuchsia has Hkewise
been crossed in the most complicated manner. | Yet there is
o difiuly in geting sbundance of seed from soveral of the
s & so it is with Petunia. —One of the best  secders
* 2Fonsetp 10,83
i ecoq e Fecond oL .m.,a 130,70 Liken M. Moy o

s B 6
Jourmal. Hort Sac.vol
B Beston i Conage Gardeng 1456 .44, 55,61, 94, 109,
Sourmai Hor Soc.vol 3. . 36

n
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smongst e highly cutivated & generlly sterie Races s of hy-

Fvcryone s seen the splendid resls of the most complicated
crosses between the several species of Azalea
Mir, Gowen who raised. some o the carly crosses at Highelere
assures me that some of them yielded numerous self-sown seedlings.
25 v/l applied to Mr. C. Noble of Bagshot, so well known for the
numerous splendid Rhododendrons raised by him, on the degree
of ety of his bybrids, & he bas given me the names of severl,
the offspring of R. arboreum & maximum, & of altaclerense (itself
o hybrd fiom Pontco.catawbiense ferilsed by srboreum)
caawbiense, yhich be sya e it sur produoes 28 many seeds a3

'y pure species. He adds that the kind raised in great numbers

55 bcks for grafing, isa bybrd fom R. Ponieum & Carwbiease,
& that this *seeds as freely as it is possible to imagine."/25/T!
facts, though many of them are not known with scientific precision,
are important because it might have been inferred from Kolreuter's
& Gaertners experiments that the successive generations of/26/

cither parent form, invariably became more & more barren, but
with what is known of the history of these several genera of highly
cultivated plants, it is scarcely possible to believe in this conclusion.
A steady & quickly increasing degree of strilty would have struck
nurserymen & horticulturists. These facts moreover, strengthe
only fair way of testing, as nature
would test, the fertility of hybrids in successive generations, is
s of the same kind growing in the open air, &
allowed freely t0 cross.

Reviewing all these facts on the fertility of the first cross
between two species & of their hybrid of spring, the precise obser-
vations of Kolreuter & still more of Gacrtner demonstrate that
inthe geat majority of cases no unon whatever can be cfeccd
that when effected their frtiity & that
of thei offipeng i very geospally kapaird £ 8 serious degree

fact that when Koirewter found what he
consilered/27pertect fertility, he at once ranked the two forms
as varieties; —that in Gaeriner's experiments the fertility not
rarely approached pretty closely to that of the pure species,
that the necessary artificial fertlisation s shown to be in about
* Conage Gardener 1856, p 206-Mr. Appleby on he Paia—P. Phocnicea

e w7 il e prsduced e ik & i v

P nyetaginiflor bave prodecsd e whie
* Weer Amarl 5. 359, do i Hor Jourma1 ol 2. .56,
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half the cases decidedly injurious;—that Gaerter failed in some
cases in which Herbert succeeded; that he failed almost entirely
in crossing primrose & cowslips & entirely in crossing the blue
red Anagallis,—that Herbert & others in some cases found
undoubtedly distinct species when crossed not only fertile, but
scually more fetle than the pure species, every ovle i the
pericarp in one instance setting;—that in some few cases plants
Rave hybridised other specics, & been hybridised by them, far
more readily than they could be self-fertilised;—and lastly at-
taching some little importance to the unscientific experiments
tried on so large a scale by Florists; it seems to me
admit, that species when crossed & their offspring are invariably
sterile even in a slight degree, or that the sterlity invariably
increases in successive generations.

28/0n e diffculty in distinguishing species from varieties by the test
of fertility—Forms known to have descended from a common
parent are universally admitted to be varieties; but this can
seldom be told except with cultivated pl
order to decide whether to rank a plant as a species or a varicty,
we must rely on the opinions of the best & most cautious Botanists,
who, however may of course be casily mistaken. If we followed
Kalreuter's simple rule & called all plants, which were quite
fertile together, varicties, it might be thought that we should at
least arrive at a decided result; but this is not so, for we have
seen that the two most laborious & careful experimentisers who
ever lived, often come t0 a diametrically opposite conclusion on
this alone almost suffices to show that, practically,
fetlty wilnotserve 3 disinguish varictes rom spccic.

ongider those cases, s which Gaertner
found consdenabie Ozmlny in the first cross & in the hybrids, but
in which on counting the sceds, e sscertaned thelr mahmum

"h average yielded by the pure species growing
el ande the most agousable conduions. By comparing, i the
case of closly alied & more or less doubiul species/291he
evidence from fertility with
other soure, & withthe apleions o T hest e, we bl

jous & instructive a manner, the evidence i almost
Caually doubifu, & graduates mway on ba sides.

29A/Matthiola annua, glabra & ncana: Gaesiner experimentised on the two
frst specics of Stocks. In the able at end of column (Bastardz. p. 706) thei
text(p. 102 &c)they are expressly said not o be perfecly ferte. Mat. glabr

e o R e oy ey
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frtilsed by annua yields mare seed than the reciprocal cross. The hybrids
o it o e ettt ey o 169 lke the offspring of rossed
27)

atributes the greatest importan ation in the Tt offspring 35
eterminiag whetker Tormg are to be ranked s spesies of varicuss: but
st i, sad wo el et bave o i

is of so much importancy

558 o s st e vty ety bt ot 1o s, ot of
s pure parents. Kolreuter (Drite Fortsetsung p. 116) crossed Mat. annua

ot sccording 5 Gacrincr 1 197) equaly (eles e hybed of spring do

eve, considering that with Gacriner, the hybrid D. stramino-tatula ielded
only shout 113 of the sced of the pure specio. that there reaily 15 some

e e
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sencd fertlity; nevertheless it may b questioned, as we shall see from
Facts presently to be given, whether these forms should be considered a5
anyihing but varietes
Tychnis diurna & vespertina: Gacriner made very numerous experiments
these planis during several years. Tn the table at the end it seems that

choss & it resultant by in the text (p. 218) he aranges the species
s secording o thi sxual Ay s dedced rom countng

L ferilised with th poll

iris e o i aly 37311060 age

iurma; & secondly that L. vespertina fertilised by
fen oL dufm, yiided 1071000 of e average seed ot L
also e her e th the eeiprosal roaes are ot of

o th fenliy of the iytridy, 1 diamo-
) yickiod the maximum of e pure L. diuma ielding

(Bastarderzeu, 77) m.\ ».e “ybrds from Lychs drome 5
vespertoa i e vmlhlhly i,

crosse the general cvidence, adduced by Gacriner is in
Fovos of ekt ot ccics, thotg) from the Table

the end of the back that the feriy of the first cross & of the hybrids
occasionally ‘o the full normal mumber; & one case is given i
detail of hybrids being ferile in excess.— e look to the opinion o
o inacus, Sir James Smith, (Hooker) & Prot. Henslow

consder them, ss et varees, WheressSdmost botaniss hink.them
Gistinct. T have cultvated L. d
B vakvns s SpproLch o . vp et & o 2] oo e rom
the various published satements the two ou

€ spren

rossed severa tmes i several ways, Cucubalus alpinus, C. Behen
latifolius, C. Behen angustifolius, C. Talicus, C. pilosus & C. litoral
neve obaned el & nomal

scems (o have been generally only o

ever 1 admitied varietes of C. Beh

onfh hgh auhory of M. Betham i
y Botanists, only varictis of Silene inflats. All such cases of

an
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course remain subject o the doubt whether Gacriner experimentised on
roperlypamed plas

S il e seveal Floras which 1 have consuled, Dianihus glaeus is
considered a variety of D. defoides: Koheuter (Dritie Fortsetsung s. 94)
Sowed sceds of the former & ocasionally raised plants closely resembling
D, deltsides: furlher he (Nova Acta Petr: 1785 5. 284) crossed these twof
35/forms, & raised many plants "in summo gradu foecundae”. Nevertheless
Gaerner (Bustards . 335 414)tinks Kolreor i n arr, & conciudes
that these are true specics.

here do more than to recall to mind that Gacrier after the

rng lfr oneuded hat, Primul Vs, s, cltor (e

primrose, cowslip & oxlip) are good & distnct specics, from being highly
Taferile one with another; & (hat Anagallis arvensi & cocrulae, iried on

19 flowers were absolutely sterle! T must believe that these experiments
failed from causes anslogous with those which prevented his entir success
in his crosses of the garden varieties of the common Pea & Kidney Bean.—

‘These facts suffice, I think, to show that when forms in nature
approsch cach other o closcly that Botaiss ar divided whether
them as species, their fertlity when crossed, & that

of thei hybrid oifsring, spproaches so-closely 1 the normal

aving the same theorctical opinions on the independent
species & who grudged no labour to arrive at the truth,
hen corming i direely opposite sonehusions.

36/0n the inferiliy of varieties when crossed.—I remarked at the
beginning of this chapter, that the perfect fertility, even in most

edly increased ferility, of the most distinct varictics
When crossed, was the gravest difulty in our preseat subject
It notorious,fr insance that the mml vaicis of cabbage,

ough so widely distinct in gen ance, are pe
lemlc together. So it is with our e et of csie, dogs
& poultry; but we shall, as yet, confine our attention to plans.
Taball oo show, {aking the bist evidence which can possbly
be obtained,—though I admit that the cvidence here is not
ety any s tha n g e sty of doubiod
species when crossed,— s some forms wihich, e geenly or
arieies, are not p
T ot e Aty P o o G ot
varitics has vty seldom been carefully atended (o, ae, 1 hink,
of great importance in our present subject
Gaertner fertilised 13 flowers, on different plants, /' [on a dwarf

* [Fol. 37 was cut up. end only the bottom portion, now numbred 36 v, wss

ans
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maize bearing yellow seed’ with pollen of a tall maize having red
e and on head lon produced god sed, nly v n mumber
Though these plans are monoscious, nd heetoe do ot require
casrsion, yel 1 should have. suspected some accident n
ampaion had ot Girne expesety, sved s e vd during
many years grown these fwo vantes logelher, and hey did ot
Spontancously cross an his consideing i, th plans are
ooetions nd abouad with pollen, and s well known, geneally
10 cros feely, scems explicabl oty on the belief that hese two
varites e I8 some degtee mually nfertil. Th hybrid lanis
raised from the above five seed were injermediated in siructure,
Cabermely vaisble, and perecly feile: No one, 1 believe, has
Bithrto sapeted r these v of o e st spis
ids boca i the et seile, o doubt Gariner
wnuld e me
ViiGacrtner made most num:m\u experiments on many
pacic of Verbascum, & wihnel s he cpeces he oA bt
the whit & yelow arietis of V. belniis & blataria: & he
asserts most distinctly in two of his works’/3820)/that the white-
fowerng varites of Verbascum crossed wih the whii-Towe
ucer e e o s ke el owcing e
ossed w Tlowering specics. of this genus. So
iyl arcies o e same apeces e i ol
together | an when dieenly coloued varieties of the same
species are cros really are varictes, no onc has
Ttiet 8 ot s astesl el She Sy g 4 o
the other. The serial amangement of the speces & arieics
acconding o s sexal affinity o numbe of seeds yeded, was
ocoai . ctpecimet ot o s T ot i epestly
crovied by both the yelow & white varieties of the above w0
species.’ Tn one instange slone, Gaertner enters” into minute
ead: /" but T must promise that Gaertner, (o
void xagaraing U deges of sty n i crosecs, s
prssage s ch. 16 1 The Vriaion o Annls and Plants under Domesicaton,
 itionion. mxy‘u e
e T B T s s s
igaber s sperment ot

3 P, s 57,5771
Kt G e 5. 137 nd Batndezengung .92 & . 181
B +

nto the Tabls or o cac

species
Bastedz. 216
[Fol. 38 is sheared off a this point. The continuiy of ext is supplid from,
Nariaon under Domestcaion. 1 106
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e N e T R
ausage et ganua ure mother-plant. The
e Sty of B et na\umﬂy fehincd by ey e
EoiE s i o e Sapahls nisay o BovE mek
Cach; whilst twenty flowers ferclioed with pollen from he yellow

0 Gaertner 's usual scale. I should have though it possible that

5o small a difference in fertility might have been accounte

the evil effects of the necessary castration; but Gertner shows
he white variety of V. ychmits, whcn ferilsed first by the

white variety of V. blatiaria, and then yellow variety of
i o, S7es s et ol ezz to 438; and in
oth these cases castration was performed. Now (he sterlity which

el eyt ARy oF O lTemniy colossd vartshos of

the same specics, is full at as that which occurs in many

cases when distinct species are crossed. Unfortunatel

compared the results of the first unions alone, and not the serilty
ofthe two ses of hybrds produced ffom the white varicty of
¥ bchnitis when fetlisd by the whitc and yellow varistics o

blar b tht they would hove dtiored i
s respect] 7 40 VAL may be noticd tha Gacrners stcong
wish to draw 4 strong line of demarcation between species &
Varieics, ust have ragde him upwilling 1o devt i 0% Gorcus
discovery of this sexual affinity in Verbascum of varicties to cach

ot & of aristis 0 disinct spcie, ith flowers of the sume
colour.

07 am enabled o give ane other & gty diffrnt case &
founde better evidence than the last Kolregter describes
mmulely five varietes of // [the common tobacco,’ whict
reciprocally crossed, and the offspring were intermediate in character
and as fertl as ther parnts: fom this act Koleeter nfered
that they are really varietis: and no one, as far as I can discover,
Secins 1o eve doubled.that foch s i case. Ho als0 cxossed
Tecprocally these five varitics with N. gutimoss, and they yieded
very sterile hybrids; but those raised from the var. perennis,
whether used as the father or mother plant, were not 5o sterile
as the hybrids from the four other varicties.’ So that the sexual
st gain s ff, b 2 b iy sploced o Voo,

L o

@ Bere .53, amely Micaitans o vl
Teansylanic: (43 ubeva. o h ks 5) ot ol 1
[Kmv(u(tv S seek e s o o o eApeed o il

ollen'of N. glutnosa in one of his experiments might have sccidentally got

an
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HYBRIDISM

capacity of this one varicty has certainly been in some degree
mdifled 0 8 o pprosch n natue hatof . gltinosa] ..
40A//infertlity between the varieties of the same specics, as
{ested by crosses wih an exremely disint speces, soams (5 e
a particularly interesting case.
ot varietes of the Maize, Verbascum & Gourd, it will have
‘been observed that the fert o have been slightly lessened
Gy b et e A mok o T s g Al
e yellow & fed seeded Maiz, for fnstance,/4Vin addtion produced
barren offspring, they would have been unanimously ranked as
distinct species. In Nicotiana, however, certain varieties of one
species, when crossed with a very distinct species, did produce
hybrids more sterile, than when another variety of the very same
species was used in the same cross as either father or mother.
Although the infertility of hybrids is in itself, I think, a much
more remarkable fact than the infertility of the first cross, yet
this latter fact has been universally acknowledged as a test of
equal value for discovering the essence of  species; inde
some respect it setns of higher value, s more ditcily tending
10 kocp the forms ia nature distact, We Iso, presently
Sec that in crosses of undoubled spcies there s by ho means
o uniform relation between the diffoalty of he fist ross & the
Setlty of the hybrid ofsprng.
ur short lst of varieties in some degree infertle together,
or having differnt degrees of fetlty Whet, 8 in Verbaseum &
Nicotiana, crossed with other species/42/those several Botanists
who believe that the several forms before specified in the genera,
Matthiola, Datura, Lychnis, Cucubalus (Silene) & Dianthus, are
not species, but varieties, will have to add them to the list.
some may say that not only the forms just
alluded to, but that the reputed varieties of the Maize, Verbascum,
Gourd & tobacco are true species. But even Gaeriner with his
strong predisposition to call the finest forms species, did not
venture to do this in the case of Verbascum no botanist considers
the yellow & white flowered forms of V. blattaria & lychnitis as
species: Gaertner's statement that he raised one variety from the
other would, also, have to be dis-believed. Moreover on this view,

mingled i tht of s persnis i hus e s erifsing power Bt we
Rowknow conclusvely from Gacrier Basiar 4, 45) that two kinds of
polln never at conjoin e peces s s il o ol of s disine

Drodict i he Same cipsle sced which ild Pant, some aking She h ne
2 e attr the other pascnt’]

08
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HYBRIDISM

it must be admitted in the case of the maize & tobacco that the
hybrids raised from crossing these supposed species are perfectly
fertile.
6 mach more spparent probailly, olers may say thd the

difficulty43/in crossing the varictics in the ust hav

ccn cntirely casted by some waat of skil or by the Hpurious
effects of the necessary manipulation. But in the Zea & Cucurbita
1o manipulation was requisite, as the sexes stand in separate
flowers. And if in these several cases, the lessened fertlity has
been thus caused; & if we add to these cases, those of the primrose,
cowslip, & oxlip, of the anagallis & all leguminous plants, it cannot
possibly be any longer pretended that we have evidence worth
anything on the infertility of a vast number of related forms,
which are universally acknowledged to be distinct species, but
which when crossed are in some degree fertile together.

As for myself I believe in the very general infertlity of even
closely related species when crossed; & further I am forced to
believe that the forms generally called varicties, even those which
have originated under culture, are occasionally in some slight
degree infertile together. Belicving this, & as it has, I think, been
shown in the fist section of this Chapter that some few undoubtedly
distinct species are perfectly fertile together, | conclude, that not
only the test of fertility practically fails, as we have seen by
comparing the results arrived at by Kolreuter & Gaertner; but
that theoretically the forms called species cannot in all cases
be distinguished from those called varicties cither by their fertility
when first crossed; or by the fertility of their offspring./

LA R SO W S ea Sy
plam:& their hybrid offipri
object in treatin ct at some little length, is to
sce Rowfar he Tocs nste ot e iy s & by,
especillycreated,in accordance with the common view, o prevent
species mingling i
i slmost innumersble exper-
ments tried on various plants are compared, we find a perfect
gradation from sbsaluie steility o perfeet frtlity,—even 1o
fertilty, according to Herbert, beyond the natural degree. In plants
belonging to different Families, the pollen of one when placed
on the stigma of another, has o more effect than so much inorganic
dust: this, also, is not rarely the case’ with species even of the
Same genus. The frst evidence of some sexua) afiney between
* Guarner. Besard 5.9,
w09
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o plant,is a ltle shorter peristenco of thecorolnorcalyxin
. flower when dysid by he pallen of snother secies,than when

Simply castrated. Even the pollen sel behaves difirently when
00 ke gt Al e ook e o S
atall sexually allied (0 it; & 50 docs the stigma itsclf/45/Gacrtner,

withering & change of colour in the corolla, & in the more & mare.
perfect development of the pericarp & external parts of the seeds,
in accordance with the closer sexual affnity of the crossed plants.
We then come to plans in which afler il prolonged ovet many
years, one or two out of thousands apparenly perfect sceds, will
‘germinate*. From this low degree of g i single
seed is occasionally found to germinate, a perfeet series can be
. in the increasing proportional number of good
seeds, up o nearly perfect fertlity: but facts enough have already
been nidentallygiven o i head
lings from plants with very litle sexual affinity are
sometimes wnkly & tender, & cannot be raised with the greatest
2 bul genemlly hyhnds as we have seen in our third chapter,
e more hatdy, vigorous, precocious & of o
e paent species. Herbas, 1 may add | hs cleary shown” that
some kinds of Narcissus now cumvaud in our gardens must have
been formed by hybridism between two & three centuries ago, &
Baye been propagted ver since by \ o,
46/As in the first cross, so in the hybrid offspring a perfect
o T iy o Sy e b e But even in the
mostsicle hyid, h pole of e pre parn arent will genclly
cause the flower 0 endure longer than it otherwise would hav
o 0 hit o T e Gl e ety o By e
considered absolte, though such hybrids never have yielded, &
probably never could yield a single seed, which could germina.
The degree of facility in efiecting 4 cross, & the fertility of
ybeds are both much infuenced by the moré of les favourable
conditions to which they are exposed. Besides this extreme sus-
Ceptbility to extenal cfcumstances it is most clearly proved by
Kolreuter & Ga:ﬂnar that the degree of innate fertility in the

R Brown Lim rmm Vol 16 p. 708 Gaerner Bastardz. .9,19, 110

101, 135.
s siven ning suss i ortcutua ourt vl % 1 abo
360, e i Gaernr e . 520 S48 Karutr
i Nmal:urump 17545391, 204 1795.
i Jourmal vol 2.5 20, |
7 Guerner, Batad & 412,533 Guermer Bastartz. 10,32, 354
m
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same hybrids is excessively variable. Hybrids raised one year from
thesyme arets will e fa more el than others risd apolher
year. /47/Both simple hybrids in the first & succceding generations,
& by in couse of e 0 efherperent o f Shen risd
in these several cases from the very same capsul, will differ
extremely in fertility’. So slmngly marked is this variability in
the ety of bybrids from the same petnts & et e same
conditions that Gacriner has remarked that this qualiy i to
2 Targe oxteat contingent on the indsvidual, &
aromage, gl 1 egard ot Bt ame Sebnien on pue
species, sometimes individuals are found’ which obstinately refuse
oss; & he conchudes that many individuals must always be
tried, before the sexual affinity of two forms can be determined.
one has crossed planis belonging to distinct
Families, & that in bigeneric crosscs, the genera have generally
been closely allied’, & the cases before given of the high or vy
warly perfect feriility of the crosses between species which are
oachyaErelstad Tt botaasss Reve. doubicd wheiier 1 cal
ccies o varietes, all show that commonly there is a pretty
close parallelism between systematic affinity, & the fertlity both
ofthe st coss & of the hybrid oftpin. B tis paalits s
far from being invariable or uniform.’ Every single experi-
mentise has been stnuck with surprie af the numerous cass of
most closely allied species' which cannot be made to unite or
which produce utterly sterile offspring, & on the other hand at the
very great dissimilarity of some forms which unite most casily.
In the same Family, the species of one genus, for instance Dianthus,
il ross very iy & yield ungaly [cml: hybrids, whereas
ther genus, as jn Silene, evering cfforts of
Kolreuter & Gacrner’ mwa in pmducmg hyhndﬁ between the
" Gacrner Basad. 5. 35, Aqu e sl
el e o s Sy s biement 58 o ot ety

Koltater 3 Fors. . 95: Gacriner Bastardz. . 461

Kol o . 14 Gacrne stz - S, 554

¢ Basun 5 143, Fines Bsiadr. . 165.

i e some coes of bignee e Rosiutepdon & Arsen—

Rhododendron & Rhodors. s remarkable cross Lychnis & Siene (Gerner

Sonkei B & Valos

Epiphy Tl ot considerd

B lmuls%tml) (c.m.m ‘Batrd. 179) wilh Echino-

. 405, Gaeiner says, . 194)the parlcli s less
1 the hybrid than with the faciity of making the frs

E 5 174,164
B 140,198 107
a
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very closely allied species. Even within the limits of the same
genus, for instance Nicotans, in which the many speces have
been more largely/49/crossed than in almost any other genus,
Gaertner found one speies, N. scumingts, which is ety ted
the other specics, yet absolutely faled to fertilise or be fertilised
hy 110 less than cight other specics || Analogous fucts were observed
by Kolreuter in Digitalis. Herbert' remarks that Crinum Capense,
Zeylanicum & scabrum are very similar in their general appearance
&Yt produce excesively sonle hybrids; whercas one of them
namely C. Capense yields when crossed with C. pedunculatum
fertle oftipring; vt te lateis 3 unlie C. Capensevas peraps
any two species of any known genus” & indeed has been put by
Some authors nto a disinct genus. So again Herber” tsks how
comes that all the forms of Hippeastrum are excessively fertile
together, whilst, in a closely allied genus Habranthus (or rather
in the opinion of most botanists a mere section of the same genus)
every attemp to cross the specics has entirely failed. Nunerous
similar cases' could be added. Although we may predicate that
foms very remote in our systematic classification certainly Wi
10t unite; yeUSO/assuredly sysiematic ainty docs not uplock
the law regulating the fertlity of the first cross & of the hybrid
offspring. We shall, also, find this conclusion strongly corroborated
when we come to compare reciprocal crosses.

‘Gaertner has shown” that external differences even when strongly
marked, in the form & size of the flower, fruit, sced, pistil, pollen
& cotyledons, do not always prevent a ution between two specics.
o/t with femarkabe iffrencs n geera] habil,for a hrubby

hebaceous cleeoaria ave crossed, 1 bave two species of

which bears s flowers direcly from the roo,
e oer s almoﬂ arborescent & blossoms from the exits of
its leafy branches’. In the Cactae e have still more suprising
unions wit fertle oﬂsprmg, 3 far s extemalshape s concemed;
angular Cereus syciosisimus,
whlp el Hegellioras & o uiomed C. (pipty ) phyl
Basard. 147
3 Amanidcs p 34
oo 12 10

o ol 336 B30) s e cura & gy
s Fcios speies which will ot smite. frrbert i for,
:mm I p 5Tt o e il of s e i s

o o] & ot e el oo
e o i e s s aepole e
Bt 180, 83 775
Herbent, Amaryildacac . 364, & Hort Joural v 2.p. 102

ol
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Uhoides several specie,alo,of Cereus have been crossed with
Melocactus & Echinocactus.

Horbert belioved that he difculty i effecting a cross/S1/
depends on some consfitutional difference between the specics;
if by this, differences not externally visible are only meant, it
cerainly i rue. But f we take 3 more common aceptain of e

such differences, as the duration of life, period of
Towering, adaptation to chima, s view caanat be Soasidered
as generally holding good, though it apparently does 5o in some
cases. Thus the tender Indian Rhododendron arboreum has been
crossed with the hardy R. Ponticus, & even with R. Dauricum

that annual, bmmm & peremnil speies can be
& woodland i, bave prodused « bybed, T
01d by Hetbert.

A remarkable discovery made by Kolreuter, shows I think even
better than the above special cases, that neither systematic affinity,
orresemblance in general habi o in consitution ill accouni
for the capacity of some speci e incapacity of
oter. T allde to recipeocalcroses s There ae very manylSaicases,

species A can be easily fertilised by the pollen of B,

Whilst B absolutely resists o resives with great difieulty the
pollen of A. Thus Kolreuter found that Mirabilis jalappa fertilised
by the pollen of M. longiflora produced a good many hybrids,
‘hich slffetised ielded seds “umeto on dso exigeo’ [slc]
s the reciprocal cross (i.c. M. longiflora fertlised by M.
Jahp'\:), was trigd during fourtecen years more than 200 i, §
terly failed.” T will give only two striking cases from Gaerner:*
Hicatoes L g el frfle s ofher spcies, bk canoat
be fertiliscd by them: the common & Canadian Columbines naturally
Yild nearly th same mumber of sacd: but A. wulgaris ferihscd
A. Canadensis gives us a maximum 151 seed, whereas the
vecprocl cpossyilded s  maimum only 29 seeds.In serwesds

ferilsed by F. vesiculosus, whereas he never once could effec,
after repeated trals, the reciprocal cross./

s Aci Ptro. 1793 p. 391 Kalrutr givs othornerly s stibin css in
Lt & Loy, o AGh Act, 178 o s Kova e 1765, 5.
B 147108 153 e g sk o e

ondl des Scien. N, 4 soris Tom 3 &3,
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53Gutce found tht i cnequ il i ocroel crosses
iremely common in ediate & lesser degrees: it
could even bé dtected between specie, very closly reied 1o
each other, as in Matthiola annua & glabra, Datura stramopium
& tatula, which some botanists consider to be only varieties.' It is
lso an importent et et she hybelds ased from reclpmcn\
hecpachves have ol eqia, sccsionaly evea v
ferily’, These fats are the more remarkable a8 he hybrd o
spring of reciprocal crosses age generally so like as to [be] un-
distinguishable in appearance ;* /53 viyet in thei inneg most nature
they cannot be identically the same, for Gaertner' found that
reciprocal hybrids were reduced at different rates, when repeatedly
crossed with one of the parent-specics.

53/Now it seems impossible in these numerous cases to say that
species A absolutely refuses to be fertilised, or i fertlised with
great difficulty by the pollen of B, on account of any systematic
or, in the common sense, constitutional difference, whilst the very
same individual B can be casily fertilised by the pollen of this
species or individual A, We are driven to look to/54/some difference
in the sexual relations of the two species, which Gacrner calls
their (Wahiverwandischaft) elective, & which 1 have called their
sexual affinity: by this expression we must include the relation
ofthe pollen b he sigia, 5 well 15 to the ovale, & of e sigma
10 the pollen; & possibly even the relation of the hybrid embryo
to the secd, formed by the pure mother-plant, as long as it is
nourished by it.

f in these reciprocal crosses, there had been only occasional
instances of entire or almost entire refusal to be fertilised on one
side, we might have been tempied to explain the fact by some
physical obstacle, cither in the length of the pollen-tube & siructure
of the pistil, to the act of impregnation; but such
seem to accord well with the graduated differences in the fertilicy
of reciprocal crosses. It may possibly be that in some cases average
cqual number of oviles are really fertlisd in th reciprocal
crosse, but ha o grester mumber peish, when nourished i t
Seods of on parct specis than i those of the oher
this point does ot seem 1o have been attended o by nucroscupml
dissection. But on this view, how arc we to account for the unequal
fenilty of the hybrids thenselves, when rased fom & reciproeal

‘L.uu..«u.swdnn 197 * Gaertner Basad. 5
Gty Bt 201 3255, 1 i o sola et b Kol &
Gl aund mrked chceptons 1 W e of the sy ofresprcal
nybrids i the genas Digitais Busardresgung 5. 459,465

e
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54 &/l may give one other statement by Gaertner in regard to
the hybrids from rciprocal croses, which i requires shmost more

an my faith in his accuracy to credit—namely that a hybrid,
e 5 e el b, whetssrosees it s reproca pybrd,

their reversed parentage are both very fairly though unequally
fertle but when these wo hybrids s crosed,thy prodice no
Tspring. He gives five other instances, & appends an et cetera to
his Tt conclues by saying "we bave found these hybrids
abwlm l sterile "
ety ha veen oxdined simply 0 provent e cofusion
cfspecl R T, i qgl s bt empeeiod | ikt he
have been an Uhiform relation between he difficuly in
effecting the fist cross between any two species, and the sterlity
of teir ybrid offping. Such esion dos hold 00d 10 2 arge
Extent: i wo planis an be crosse ly, more especially
Ty an b resiprocally crosed vy y casly, e hybrid ofsping
are generally prelty fertile; & conversely if they cannot be easily
Crosted reciprocally the hybrids are generally very steil. But
there are strong & curious exceptions (0 all such rules.*
hybrids, moreover, as we have just seen from the v
ecics, when crossed reciprocally, often differ, even considerably
in fertiity. As a general rule hybrids when self-fertlised, & even
when fertilised by the pollen of cither pure parent specics, yield
far lss seed than did their parent in the first cross by whicl
formed:* fom between the specics.
of Datura & Dianthus yield more séed than does the first cross.
On the other hand, there/S6/are many most striking cases of species
which can be united with facilty, whose offspring are mcmvcly
or even absolutely sterile: thus Nicotiana suaveolens fertlised by
N. glutinosa yielded no less than 256 good seed in one fruit; b
the hybrids raised from these sceds were absolutely sterile’. So
again the closely related species of Verbascum unite so easily
that this not rarly Bappens without sy arifcal ad, yet e
hybrids raised from these species are exces Within
pesics auite very caslly, but
Produse hybrd ost sel; whetias She spocies A be united
it he wmost difficly, bt produce hybrds very fuly fertle”

— e Bastadz. 5. 200, 406, 407.
o e s ¢ Gate B 1o
*Kotrewer Drite Forset. .17, 2.4 Gaermer Basrs. . 510,591
“Kaleste 2 Fors. 3 108.3 Fors o

s
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ence we must conclude that the fertility of the first cross & of
the resultant hybrids, certainly in several cases follows widely
different laws./

S7/1 will now give a few other of the best ascertained facts, to
show on what special, curious & complex laws, the fertility of
first crosses & of hybrids depends. Hybrids always yicld more
seed tthe pollenof cither parent-pecie, than o heir own; &

€ pollen even of a third & quite distinct species is sometimes
o ifective tan thi own.! During (he reducion of a bybrid
1o cithr paren-form, which | may agd requires more or fewer

ety et dind
individual experimetised o e ferlty i exemely vrible
but gradually increases (with a few except hybrids
assume the characier of eiher pure parent; yet if 15 mmeum:s
seriously impaired, after the hybrid perfectly resembles the

parent form. A hybrid reduced by the use of e pollen of the
mother-pecies acqits fertlity n the sucessive genraions
quicker, than when the same hybrid has been reduced by the
polln of the father-species. Tn all cases the male soxual rgans
Sullrs firststht s the pollen sooner sufers & during reducion
is more slowly reperfected, than the capacity of the ovule for

58/Hybrids in the first generation generally all resemble each
other, but occasionally single secdlings are produced differing
considerably from the rest, & these are called by Gaertner "ex-
ceptional types"; they closely semble either the father or mother
specics, & are almost always quite sterile; even when the other

brids rom the same capsule have considerable ol These
‘exceptional types”, also, sometimes appear in the succeeding
generations of hybrids, whether feilised by their owh pollen oF
once by that of cither pure parent; & as in the first generation,
these cxceptional types have dimiished or even quite destoyed

fe
Agmn hybrids are usually nearly intermediate in appearance
between their parents; bu some species regalarly produce what
e Bastardz. 425427
Gusne Dot 415- 55
? G B & 340, 355,435 Kolser b made he sameabservaion
i et iy f el gt e e argans of 3w o

* Goinr Bastard, 1. 4. 1o some hybrds which | risd between e

Fink, b L was ot mre felc tha the other qute sirle hbrid
* Gasher B, 459, 43 Kohusr i, i, ong msence of i
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rtner calls "decided types", which take much more after one
parent-species than the other. This is caused by the prepotency

over the other./59/These "decided types” are with
Some few exceptions sterile. This stands in close relation with the
e tht when sccies camot be caly crosed ecipocally i
offspring are sterile; for it is found that those species which yielded
detided typest cannat be reciprocaly united: thus if the hybrid
offspring of A & B be nearly intermediate in appearance, then
A can be fertlised by B, & B by A; but if the offspring takes
dcidedy afles e pe, then a reciprocal cross between them
can seldom be effect

In the foregoing cases, we sec that close resemblance in hybrids
to cither pure parnt, it appeats exceptionllyin only 3 few of
the hybrids,or i it sppears in  very *decided manner i al
the hybrids, is c ty;—a fact which
suredly would neve have been aniepate. It siands, moreover
in direct opposition to what usually takes place in the gradual
& regular eduction of hybrids by ihe application of(hc pollen
of cither pure parent-species in each successive generation; for in
{hi cas 25t hybridsgradually sppronch the pure paren-orn,
they acquire/60/fertilty. (We see, also, n the foregoing cases how
little necessary relation there is between fertility & external
resemblances).

Several cases are known of species which will not unite with
ach other, but will both unite with a third & distinct species.”

A species, when crossed with several oth
may have a very strong power of transmitting its likeness to all
its hybrid offspring: a species may, also, have a remarkable power
of fertlising the other species of the same genus; but these two
‘powers are quite distinct & by no means necessarily go together.”

In nearly all cases in which three or four species have been

mited, Gaertner found the hybrids to be excessively variable &
extremely el BUU6L, 62/his serility i complex crosses is
not invariable, as Herbert & others have shown" in the genera
Giadiclus, Crinum & Rhododendron cven when four o more
species have been unied62 v, some of he hybrid Rhododen
ons, raised by Messs, Standish & Noble® o les ran six species
v, bece bicaded togethe by Sicocssive croses 1o 3 ingle
hybrid, namely Rhododendron campanulatum, maximum, Ponti-

" Gacrner, Basard. 5 221,246

* Gaerner Basard. . 2

? Geriner Bastardy
Toumatof Hore. Soe vol.5.p.

ivey cxamplesis Nicotians & Disibus.
et Hort Joumal vl 219,86
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HYBRIDISM

cum, purpureun, Catawbiense & arboreum,—species coming from
the ot ditant quarters of the workd, & having the mostdiffrent
climates, most o these complex: Rhododendron hybrid
e viey Bl forle & st O ot tuencly Tedle b B
e nl:vlous\y mentioned/
3 general teview of th fucts now given on the
m[:n.\llly ot of frst crosses & of b
Shi pradition: B skl wcii s Tagh o g B,
ve sec e ferlty not oy emineily sucepible 1o exteral
condiions, but mdependenlly of conditions nnatey varable in
S0 as sometimes to depend to a large extent
mcrly on th il scleced—we 36t the ity docs
not closely follow mere exteral, or systematic, or constitutional
@ common sense) diffeences; w s i verypnoly nreciprocal
is a very general, & sometimes an enormous,
B Reeont b the T, sl v o o o B e specic g
been used as ather or mother nor i s difference confined
o the first ross, but affects the fertility of the hybrid offspring;—
again we/63/sce that the fertiity of the first cross & of the hybrid
offspring by no means always runs parallel; —we se several other
curious facts, the pollen of the mother-species giving fertility
duing the reuction of & kybeid,sooner tha tht of the faer-
ex filing casier than the fomale;—the extreme
steiliy of =x:cpuonal types e o rids wlu:h  suddenly assume
T pure parent those
iR vave ot et eaciure bt Tegulary take ater
either parent;—& other such 0dd cases—Now do these several
Jaws & Tats,—which i should be observed nclude all e ¥own
principal facts in hybridism, look as if they had been specially
Srdained forthe simple purpose of eeping Specc foms i naure
distint? T think that their complexity & singularity give a decided
negative to this question. The several laws & facts seem to me
10 be incidental on other & unknown differences in the sexual
organs & products of the two species which are crossed. And
diffrences n the sexval organs & products4/vilstand in some
relation, but by no means necessarily in
o syt afrences, which mply the s of ol th (remees
ofal kind,
illustrate what I mean by these laws of infertilty being
ntidoial o o sovual diffameza o spoe oy th st of 03
artificial poison, which, from what we know would certainly be
in some degree different in widely different plants, but would
probably be nearly alike on members of the same genus; & this
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HYBRIDISM

action might be called incidental, for as the poison did not exist
naturally the species would not have been created, or modified by
natural selcction, so as to have different powers of resisting it
The action moreaver, would be incidental in differences in the
absorbent & nuuitive systems, wholly inappreciable by us. But
another illusiration already alluded is 50 apposite, that it is worth
siving inather fuller detal: et (o gratng & budding/
for grating, dike that for hybridism, is limited
ot st locey i o oheiton by systematic affinity. The
ash, Lilac olive, Phyllrea, Chionanthus & Fontanesia, belong to
{he aa o, (hough o very Gifeent in sppeataice, cup be

grafted th o
cannot be grafted on them, "which confirms the propriety of
separating these two orders”" Many species of Pyrus can be
grafed together; & the Pear can be grafied on three other genera,
namely th whitethom (Crtaegus) Qunce & Cotoncasir but
it would be an error to suppose that all the species in the

Family can be rafed ogeuersor raied wih eavl fcliy: the
apple though so closely allied to the pear takes on it with much

Although a small bush can sometimes be grafied on a tree, as
Cytisus purpureus on C. alpinus; although plants of the most
widely different external shape can be grafied together as various
Cacteae; though a plant from a warm climate will take on one
fiom s Cold, 8 with specis of Rhododendron— shrubby plant

on an herbaceous one, as c Pacony on the common,

et ey g Byt which/
661will even fruit on the Portugal laurel; yet it has been observed”
that trees of very difernt iz, or which grow a very diffrent

e wood of very different hardness or saps of different
natur o Soving at ifiacnt peiods, canto be raed togsiher
or take with much difficulty. But who can explain why the pear
takes so infinitely casier on the quince, classed in a distinct genus;
than on the apple a species of the same genus; or why,the pear
takes easier on the apple, than the apple on the pear;’/66 vior
again why the common Gooseberry cannot after repeated trials
* Lindiey The Vegetable Kingdom 3 Eitp 616. have myselfhad the Litac

raited on the common Ack, & eciprocaly the ach on Ll
K. Seringe Floredes airs p 250. Loudor in Encyclop of Gardening p. 650

e maples.
Londonts Girdenrs g, vl 10,200, Dic b mde e sume hsrvation s
astands 5 653 Fo
TGodsall) Gerdences Chronicle 1557 p.
a0
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HYBRIDISM

be grafted on the currant, though so closely allied systematically
ently in constitution: whereas, on the other hand,
currant will take on the gooseberry./66/By these latter facts we
ar reminded of e unequal recproeity of Hybrids,
s' three species of Robinia which when

other species are gencrally quite barten or yield but very fow
seeds whilst ungrafied they often seed pretty copiously; on the
other hand some species of Sorbus when grafted on/67/distinct

than’for somé of Herbert' crosses yielding more sced than the
same species naturally self-ferilised; nor can we account for the
barrenness of the Robinias any more than for the barrenness of
many hybrids.

Jthough we may probably account for Peaches succeeding best
omplam stock by the hardines o e plu's oot n ur it

pear often succeeding best on the quince by its over
el ocing checkeds & fo certain apples Nourighing best
when grafed an he Paradis variety, owing (0 the fibrous fook
of the latter not penetrating so deeply into poor soil; and for late
& early Varieties of m= Walmnx not mkmg kindly on each other
owing (o their sop Qowing st diferent priods Vet who can
explain why one Varicty of the Pear succeeds far better thany
Gt vary o Gt & Wy, s positvely aserte
some varieties will not succeed at all on the quince.
o certain varieties of the Apricot, & ot he peach,

prefzr certain varieties of the plum? Why will not the Golden

ariety of the common Lime take on its own species, but freely
B it Ao Speea Sepuio ko Gt estots
for believing that individual siocks have a repugnance to reccive
the grafts of certain varieties,” in the same way as we have scen
the individual plans resist being hybridised: and the rare cases.
of varieties crossing with different degrees of facility with eacl
other & with distinet species, have been paralleled by the fore-
going not rare case of varietics grafting with different degrees of

In drawing this parallel 1 am very far from wishing to make it
Annales do Museum. Tom xv1_p. 214

Toudon Encyelop n!ﬁndmm‘p 0.

sl Ly 350

Some degtee of diversty  he diffrent vritesof the Pea.see Sageets Pom.

Thve. 555, A Rolght o o Tamssct wol2- . 505

Sageres Pom Phy.p. 321,

Lobdon's Gardeners Mag. vo. 6 p.317. “Pom.Phys.p. 222

e
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HYBRIDISM

ippear that grafting & crossing are allied processes: many species
will graft together with the utmost facility which cannot be
crossed: the mere cohesion of the cells in grafting, & the intimate
fasion of the two cll in sexual nion must be fundamentally
different.” But I think facts enough have been given to show that
o capciy bt o e & o Crosin st it by no
means wholy/69/govermed by systermatc afiniy; & ha in rony

that o one would say that the capacity for grafting with its
laws, is a specially created endow-
mens T presume that al il admi the capacity i inidental on

differences in the constitution, more especially of the vegetative
lissues,in differnt secies, Sodo 1 conclude that the capacity
for crossing ntal on differences, more especially in the

scxual relaon (tken n it asges scase) of the speces subjeced

1 may add that in the Robinias & in some other cases which
might have been added, the bamenes s ncidentl on the grafling.
as the power of being grafted is incidental on other contingencics.
The leoncd ity s, Fom e metecding ot b looked
at as incidental on wholly unknown laws, for it does not s
probable inthe casc of lans & the lower snimalsthat tis should
be a special endowment. So again the very frequent sterility from
changedT0/conditons of exsience, which was 50 flly treated n
the third chapter I should fook at as only incidental; for this
tendency to sterifity could not have been acquired by natural
selection; it may well be doubted whether it would have been
cresicd, s s anly use would be to keep orgaic beings within
certain limits & this would apparently be superfluous as climate
& the sruggle fo life would be amply sullcent. (Neverthless
a few cases known of plants extending sometimes by the
accidentl digpersal of the secds, into condiions where they ar
rendered sterile; but more cases could be givem Moreover several
casea could b iveaof plaats liviag in profation, where ey, do
not increase propagate) by scminal reproduction.

Causes of the sterility which is incidental on Hybridism—Very litle

difference between the sterility of Hybrids & that of the first cross
 Gacrtne in bis Bastardz. <. 606-633 has an excellent discassion on s subject.
o
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HYBRIDISM

between two pure species. In hybrids the sexual functions celements»
are deteriorated, as can be plainly seen at least in the pollen &

elements/71/are of course perfect; but cither the pollen never
reaches or does not penetrate the ovule, o reaching it does not
cause an embryo to be develaped: or an embryo is developed but
perishes at an early age. When the pollen of a plant is placed on
the stigma of a distantly allied genus, both the pollen & stigma
are often, as before mentioned in some degree affected by their
affiniy,but the pollestubes do not properly penetate the i
fere we have the firs of the threc apparent causes

of seriity. Thuret' in attempi cross distinct genera of
Fucus, saw the antherozoids cling o the naked spores, but no
germisation ensued: hete we have the second cause. But in some
ey are caes Thuretobserved he commencement of grmingin,
sequently perishing;? & this is our third cause./71 v/

T early death of the embryo is in some cases is one very
potent cause of the litle fertility between two species when
crossed, I cannot doubt from some facts communicated to me by
Mr. Hewitt, who has had the largest experience during many
years in making hybrid Gallinaceae. Mr. Hewitt has had in one
year above 300 eggs from crosses between various pheasants &
n cock pheasant & Fowl; & he assures me that he has

“opened hundreds of eggs, containing partially formed embryos

Again out of 55 eggs from the hen Silver Pheasant, fertilised by
{he Gold Cock pheasant, b got only three hybrids, bt on opning
the bad eggs, he found "that many had germinated."—/

Tt exbeass it oF Sl e SOAESSA,
a lesser degree often observed, in reciprocal crosss amongst plants
especially makes us feel how ignorant we are on the whole subject:
are we to suppose tht, hough A can be feadily fertised by B,
e pollen o & canmot reach e ovule of B;or jeachiog i thel f
doeh nof cause an embryo to be developed o hcmg developed
that the embryo perishes at an early age? These points have/
Talnot becn imvesigaied ¢ ar a5 they might ave been by micro-
scopical dissection. Considering the double & unnatural condition
of hybrid embryos, & that they have to be nourished within

. Ammal ds Sciences Nt 4 Seris. Tom. .

5.
101} of s i

Veryraely genminate, th seedings e weak & soon perish—
@
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HYBRIDISM

a seed or egg formed by one of the pure parents & therefore of
a somewhat different nature to their own, & considering how easily
¢ young both of plants & animals are affected by unfavourable
conditions, & lastly considering that hybrid seedlings & young
animals raised from between very distinct species are often tender
& delicate, it does not seem improbable that in many cases the
cause of infertlity in first crosses lies in the carly death of the
otion, is the general health & vigour
of hybrids when once produced. When two plants very remotely
allied are crossed the probable cause of their inferiity seems to
be that the pollen does not reach the ovule; between planis more
closely related, that the pollen does not cause an embryo to be
developed, & perhaps in not a few cases that the embryo is developed
& then perishes. But why the pollen-tube should not penetrate
the stigma of a remotely allied plant, or why if peneirating it
should not develop an embryo, is no more explicable, & apparently
s no greater a difficulty, than why some trees can & some cannot
be grafied on others./72 bis/Supposing that the fertilisation is
cqually effective on both sides, it might well happen that the
hybrid embryos, might perish at an carly age in very different
from being nourished in the two cases by different
‘mother-species. Moreover, although the offspring from reciprocally
crossed plants are with few exceptions identical in external
sppesrance, which makes the unequal mumber in which they are
et their inner nature, & consequently
Perhaps thei libilty t pefs, must n some degi diffrnt, for
Gaertner has shown' that they are capable of being reduced to
citherpure patent forms n s iterent umber of gencrations

ard fo the seiy of hybrds themselves which are
xmpc{lccl in their sexual functions,—a fact which in itsclf has
e e ar waih ot viakia oan e Sirecing

in effecting a first cross—I think we can perhaps see our way
|il\|c more clearly. In our third chapter, numerous facts were
owing that slight changes of condition & crosses between
ulnscly alliedforms or arites were good for al organc beings

offspring; but that changes of conditions beyond c

i ot et o o s s el
3/manner, independently of general health: therefore it completes
the parallel that crosses beyond certain limits of affinity should
injuriously affect the reproducive system. In this same chipter
Flbowed i el hong ecs the serlty

superinduced by unnatural ihons et vt ot by

* Bastardz. s 28,459,465
o
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ybridism; 1 will here teapitaltc only. the more mporiant

I3 bolh ciss th strity s ofen auile independint of goncal
heaih; how healdhy & how Serl 1s the common mulel 1n both
cases the sterility occurs in various degrees: in both the male
element is the most liable to be affected, but somefimes the female
more than the male.” In both, the tendency goes (o a certain
extent with sysematic affnt; for whole groups of animals &
plants are cither greatly or very litte affected by unnatural
Eonditons of the sume kind, without our being able to assign any
adequate reason; & whole groups of species tend to produce
sterile hybrids; but there are often marked exception in both
cases in the same groups. No one can tell till he tries, whether any
particular animal will breed under confinement, or any plant sced
freely under cultivation; nor can be tell till he tries whether any

under conditions not natural to them, they are extremely liable to
vary, which /T4is due, as 1 believe, o their reproductive system
having been thus specially affected though in, a lesser degree than
when entire sterilty is caused: 50 with hybrids, when they
breed, el sucoessie generarions are emineatl lisbl to vary, a3
every experimentiser has observe

eing how similar the resulsar i these two apparnty very
diffrent cases, It us compare the secondary causes n the one
case the structure & constitution of the organism remain
but th condiions o Hf t Which it s exposed have been changed,
& hence results sterility: in the case of a hybrid, the conditions
ofits existence may remain unchanged, but its constitution & all
the laws of its growth from it earliest days, from being compounded
of two distinet forms, can hardly fail to have suffered disturbance,
‘hatver may bethecondiionsofite o which it may be exposed;

& hence sterility is the result. There can be but very few species
in nature wih e whole mn:muuon & laws of gmwlh imilar
ould not . different

o, Vot we armopomas pron, oe 1muncz as the giving

a plant a ltl toa much watet during onc seas

hich we know will nsome case not i the leat el s enenl

75 healihof prevet s flawering, but il render e pole uiety

impotent.

A the doble & compounded e hybrid is inherited
ffspring, it is not surprising that the infertility (subject,

oo T s i et o organistion 0 variation) hould

1 Gaerner Basard. 357 360
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be likewise inherited: the gradual increase of infertilty which has
not rarely been observed in the successive generations of hybmb
1 am siongly tempted 1o explin in large pt for ressonsalre
assgned, 1o he evi of close interbrceding, & we know hat heir
infrlty s ighly suscepibl tounfavurshle coaditions,
reduction of a hybrid by successive crossings
with either pute parent, (he stain of (he mixed consttutioy
foreign blood> is gradually washed out, & fertility is acquired,.

ct that amongst hybrids, "exceptional types” (or those which
suddenly & abnormally closely resembleeither parent-form) &
"decided types" (or those which normally closely resemble cither
parntform) are almost always etremely st without, indeed,
 suppose that whilst the large part of the organisaton
ook oty he the ook o 1 e w coutd tutiod
T fhere would be » grester raturbance nthe machinery of
life, than if every part of the machine had 2 more strictly inter-
‘mediate structure./
7601t will have been seen that 1 would explain somewhat
differenty he two cases of the sterlty of hybrids themsclves
e difficulty in effecting first crosses;—r
OF i by thi doubie & heeropencaus maare producing
closely analogous results to what changed conditions do when
acting on pure specie; & in the case of first crose, ilher by
bsacles perhaps of various kinds to the st of ferilisation—
(somevhat anslogous 1 thos in making gras) ot
the zzrly s vi bt g Althongh fo o o7 stealiy g
it croses & i hybeds sk 1o b, aliootnepesarly, omenthat
different, T do not think that it is surprising that there should be
a considerable degree of parallelism in the results; for in both
cases the sterilty is related to the amount of difference between
the parent-forms. Moreover we should bear in mind that even
within the limits of the same genus, the parallelism is by no means
always close between the number of hybrid offspring produced
by a frst cross, & the fertlity of the hybrids when obtained. How
many cases there are, as with the common mule, in which there
is no great difficulty in producing the hybrid, the hybrid itself
being excessively sterle; & in plants there are a good many cases,
exactly the converse. Even between the very same two species,
en crossed reciprocally, we have seen that there is sometimes
the utmostdifference in the number of offspring obainable,
! Daevi el eversd ucstion ks he
e besde s st srence )
s
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according as one or other is used as father or mother; whereas in
the hybrids themselves obtained from such reciprocal crosses there
is only ocasionally/77/a considerable slight difference in fertility.
(There is another important point of difference between the hybrid
offspring of first crosses & the offspring from a first cross (taking
of course species which have not been affected by culture) are
generally, as we shall presently see, very uniform in character, for
their parents have not been exposed to conditions tending to

‘make hem steile & varishle, wh creas the offspring from hybrids

ions,
e eminently variable, like the offspring of species which have
suffered during successive generations from conditions not natural

Finally we have seen that sterility occasionally ensues when two
species are rafted; in a lesser degree from the close interbreeding
of individuas of lh: sme specie; in & mared mamner from
exposing organic beings to conditions of life different from those
o whiek e b mppted hem, &y i croaing sposie:
1 believe, s soon a8 we can explain why unnatural conditions
a pure species sterile without necessarily affecting its health,

han: & mot il then e Shel wmdratand. W ety of
Iybrde; bt tat something different (& different in sty

et
knowledge is so perfect th: plain why trees of different
orders can never be grated on ach ather, we may perhaps hope
to explain the more difficult problem why the pollen of a given
species will not penetrate or penetrating will not ferilse the ovule
of another species./

Animals

T8/1n regard to the sterility of animals when first crossed & of
thei hybrid oftpring, I shall discus ony a few points, & chifly
in comparison with piants. Carefully conducted experiments have
sldomm b mads; & we bave mot here excalont Treakses”

Those on hybrid plans,
" Inthe sevcrn compiled s, whichhave e ublished, e cr s 1o
o o i,

ke

a

ouion he reptsd aboiinal of he sheep) beng called s Roe
Obseratons on Sookoy sy C. L Bonapart.[o sgner) i Rey Soc 144115
.55, Again . E. do Seiys.Lonchamps say3 (Bull. Acad. Royale d Bruneles

a2
e e o bt e o ey ey




HYBRIDISM

ith animals the will & instinct come into play preventing or
checking fist crosses;butthix importance has, | tink, ofcn
been greatly exaggerated. No doubt some cases, as in the experi-
ments recorded by Buffon & Hunter' two species have shown a
strong aversion to cross; but then, quite independently of any
sexual relations, distinct kinds of animals often dislike cach other./
78 vl ane o the cass o avrsion given namely, wof & dogs
ofher experimentisers have
perfectly well known that a ki g T Pty s cmuvlcd
With a wild she-wolf >/ 8/If we lay on one side some few tribes
of animals, as the Ruminants, which breed very. readily under
confinement, it is hardly an exaggeration to say that in menageries
hybrids are produced almost as easily as pure-bred species: let
nyone ook over the Repors of he Zoological So. for a number
years. in wich bothpre bred & cos red b ecorded,
R e o o e o ' do e Frngilidas breed
in confinement,—yet at least nine sp:cles, belonging to three
distinct genera have produced hybrids with the Canary: no specics
tas been crossd licne with the canary than, the79 Siskin
(Fingila spimus) yst insances of isis breeding in con
are extremely rare.’ 1 could give many cases of birds kepl wuh
others of the same species almost in a state of nature,’ yet pairi
with distinct species. Under strict confinement this is still com-

Tomn e gp 415) it heBaron s L Fremays procredsrce

i < Fraat s siaive a1 v
e St Appendis 5. . 664] e iso Paia ot

Loidon
Nag. nmn Hist val 3. p. 440, Se¢ my Chapter 3 on the iffculy in
makin

Fringitidse brecd inconfinement.—

aienen sy Taays'on Nt Wiory 2 seres . 42 17t Cande

any smilarcases. Indecd the Rev. . 5. Dixon (Ormamental & Domestie
Foutey . T3
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moner: thus a female Bonnet monkey in the Zoological Gardens,
T was often assured by the Kecpers preferred the male of any
other species (o her own, & she produced  hybrid with the Rhesius

monkey.—
The well authenicated cases, also, of hybrids bred berween
species, both in a state of nature, show that there cannot have
wersion between them; though I do not doubt

sexesofthe pure pecien. T five species of wild Groue Lave
produced hybrids together; about 1S cases in Great Britain alone
iee now on record of hybrids produced between the Black hen
‘prouse (Tetrao tetrix) & the cock pheasant & reciprocally. Several
cases are known amongst Ducks; & distinct specics of insects
ave often been caught in union.” With rare exceptions, al that
can be said with truth is that the sexes of distinct specics, when
ey temole do not i the lesst xcite (tough cven hn:’Xﬂ/iDmc
strange anomalies have been recorded) each other
that when more closely related, they L ach caher bt n
a less degree than natural;’ but not apparently that they cause
more atural aversion than do th same sexe ofth two species
when confined closely to
With respect 1 the degree of ferity of st crosss in com-
prison with e ety of e hybrid o crosses,
few facts seem accurately kno m soverl camses
ade out anly with much difficuly, more sspecially Witk
those animals whi produce only one or (wo young a u bith
The best evidence known to me refers (o the common mule; in
scaring which it has been found that ouly [ ] conceptions
follow from 100 unions; whereas with the mare & horse [ ]
; ez 2 s p o
m oninon Pocsin: [Lowandc Anrl & o, of Nt By oL 5.

e 4 Seves o Dock have e shor it s s i)
Eaadon, Mag.af Nat. History vol 9 p- 616 Sec Macgiliveay British Birds

Nat Hisory. vol 7.

2
Blhstein (Naturgesch, Deachlund B £ 950) it hybrid have besn naurlly
o om Bl & o R o e s Bt G e doe
Rimr, 2 161 [Shcksd A oo His v 715015 526 Westwond
T Eomolog Soc vl $p ¢

T
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per cent of the union are fruitful: Azara, morcover, states that
the mare ceases to produce at an carler age to the male ass than
o the horse! //
81/In crossing Gold or silver pheasants with the common Pheasant
‘most of the eggs prove barren”, & the chickes are difficult to
rear, & when reared are almost invariably sterile’/81 v/The hybri
from the Cock Pheasant & Common Hen are [ befieve universally
quite sterile & do not even show any sexual passion; & there i
considerable difficulty in producing them, for Temminck’ asserts
that out [of] 100 eggs, anly two 31 three young can be raised
ewitt informs me that out of above 800 eggs from these
two bird, he rased not ahevc a dozen hybrid chickens: in the
same aying, howerer if inge cgg provs o bave beenterlsed,
several can generally be ehed TR On e o hand, hybrids
from the common Duck & the Musk-Duck. (Anas boschas and
Cairina moschata) are utterly sterile & even without any passion;
but yet can be raised with great facility, & are raised in large.
sumbers in the U. States for the table, as [ was informed by
r. Bachman; so that, as T infer, most of the eggs must be fertle/
B ek v e e M, Gt o1 i o b bl
many of these hybrids & from reciprocal crosses, informs me that
the proportion of good cggs s not so great as with the Common
Duck-—/S1/Mr, Bren, tlls me dht in his crosses between the
canary-bird, gold-finch, Linnet & green-linnet (Loxia chloris) he
has often had the full number of cggs & every cgg fertle: the
hybrids from these birds will often breed with cither pure parent,
& some of them very rarely inter se. Mr. Brent, also, in crossing
the Stock & common Pigeons (C. oenas & livia) foun
fertile, but the young were very difficult to rear, & (with him
) s, A Pomeranian bitch with u dog- wolf produced ten

P o these fw facts T presume that ther s, s withplns,
some pretty close relation between the facility of getting offspring
from first crosses & the fertility of the hybrids when raised; but
1 much doubt, more especially from the case of common mule
& musk duck, whether the relation is wniform. The fertlity of the
first cross, when utterly barren hybrids are produced, does no
(The cext s sheed ofhee;the nformation rom Azar s be found i b
Gt i1

Fobiny Chronicl 1855.val. 3 p. 15 & Temminck s, Nat. Gen
e Ctmoes 3. 3.
i Nat G des Gllinacess Tom 2.p. 314,
N Hewit i the Pouey Book . 12
Pennanis Quadrupeds 3 Edt. vo. 1. 1795 p 238,
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HYBRIDISM

seem so much impaired as with plants. (The frequency [of] several
cases of very young hybrids being difficultto rear & of the first-laid
eges being addled perhaps indicates that the fewness of the progeny
is in darge> part due 10 the deaths of the embryos at an early

age—
Withanimls, i ifficult o decide whether in firt crosses a5
with plants there is much or any uncqual reciprocity, for her
instinct comes info play: The reason why male Fringiidae alone
are generally paired with female Canary-birds, is that hens of
wild species, if not taken quite young from the nest, will seldom
receive a male of any kind; & they will not build a nest, or use
one when made for them.! The greater facility of geting mules
than hinnics 1 have heard attributed to a difference in a sexual
instinct between the male ass & horses; & this perhaps accounts
for the much greater frequency of crosses between the domestic
dog & she wolf, than reciprocally. /82 v/It is said further that
though the he-goat crosses readily with the sheep; but b that
the Ram will not produce with the she-goat” Mr. Fink has found
the reverse to hold good; namely that a R crosses mor readily
gty reciprocally.” Mr. Gamett of Clitheroe informs
€ that the common Drake will seldom have any intercourse with
s Duck, whereas, as 35 well known, the Muslrake takes
with perfect readiness 0 ut when they are
paired, M. Garnel s me ha he 1 not bserved any diffeence
in the number of young produced./82/But Bechstein who was
well aware of the foregoing causes of difficulty, states that the
male/83/House sparrow succeeds better with the female tree-

fats are waned to draw any definie conclusion on reciprocal
crosses amongst. animals. Hybrids themselves are

imperfect, as far as the most careful examination shows, that b
spermatozoa in Mammals & Birds are in the game state as in
pure species in the intervals of rut.’» Gartener’ advances some

evidence, but hardly sufficient in my opinion, showing that in
hybrid animals; as with hybrid plants, the male sex fails easier
than the female: T shall presently give a very striking case of this

* Bechtin,Subenvagel 810 4 i 247N Bronc s made he sme

mem.«y of Bomas, ek o Ton 2.5, 15
256!

3 CommnicaiontoBosdof Agrcuie ol L
S 3l
5 RSN () Gaee Bz 40, 352)

s 30388
a0
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HYBRIDISM

in fybrid Yak. 1 do ot koow whether it s nyveays competd
wilh this tendency that mal hybrids, s remarked by Buffon &
Sthers & | btese mays are ahane roduced has emtes
3 viA perfoot grdation i the degree OF ersity of st crosses

< a single instance is known of offspring produced after
repeated couplings as in case of Peacock & Guinea-fowl, to such
ses as the common mule, where they are habitually produced;

& s0 with hybrids themselves, as we shallsee in the cases presently
fo be given in more detil 43The frily of st croses & o
hybrids seem (o be much affected by favourable conditions of all
kinds; the common mule is said” o conceive more frequently
in hot countries": T strongly suspect that the bybids rom Anser
cygnoides & cinereus, are more fertile, as we shall presently see, in
1ndi than, in Europé; the oy Known case/BAIF these hybrids
breeding inter se in Europe was effected by Mr. Eyton® taking
‘male & e hybrid hom diffrent htches, & thus n @ light
legree lessening the illeffect of the closest interbreeding. Age
cither very slighily too great o too ltle, interferes most seriously
fruitfulness of first cross ave seen that according

10 Azara mares fail to produce to the male-ass, earlier than to the
horses. Mr. Brent informs me that it is an axiom with Canary
fanciers never o put a hen bird over four years old to a male
Gold-finch, as there would be no hope of produce. On the other
hand more hybrids can be raised from between pheasants & common
Hens, in their second year than in their first /84 v/Mr. Hewitt
tells me that eggs from these two birds, laid later than April &
May, imariably fuled o producs chickets/84/50 again a Canada
goose crossed by a Bernicle gander’ for the two first years laid
Barven cgs, but i the Gixd two young were hatched out o seven
eggs. In the case of the hybrids themselves from &
Gtner finches, in the few instances in which they have bred the

* Flors e s Lonei Hamaie 1455 et i g, one
w pape

St [Deamouline at Chamicast )
Glomor B 551 & ot o o “Nails in Edin New Phil
 Joumal v

Totan gty el et case o e e rcding inScoad s
Eiven in Smelle Edi of Buffon 3 Edi vo 8 15— {1 not by Wen Sl
o

Wateton's sseys on Nat. History 2 series . 42,117
s
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HYBRIDISM

cpesproducedth fs yar hve been observedto be sometimes
er very small or the young birds to be very weakly; butin the
[ollnwlng yeussronge hybrids have becn prodhuced.

‘As with plants, a hybrid can be reduced or absorbed by successive
cxoating 1 the form of eihee pure parcat o, o hich 1 sl
give a good instance under Phasianus versicolor.” I have
& ripl eross amongst quadrupeds, namely a hybrid from  mare

hybrid ass-zebra. Mr. Gould tells me that Phasianus, versi-
color, torquatus & colchinus have blended together in the woods
of Norfolk./

85/Systematic affnity, though limiting the possibility of hybrids
being produced, certainly does not, any more than with plants,
absolutely reguiate this capacity. But it is very difficult to draw
any just conclusion with animals on this head; for under confine-
ment so many pure species either will not unite, or ur
quite sterile. How, for instance, can we compare the capacity for
Inbridiing between the severs Faciis of Carivor, whit ie
lanirads tiough recy couling, o arely inem
g Compars hawks & galiaesous birds, whilt the
foomer have never been Known o brood when lamed. We arc
almost driven to look to animals in & state of nature in order to
udgeof theie tndeacy or cpaciy o produce bybrids; bt e
in a stat seldom opini the degree
of serlty of theix hybrd nﬂspnng By the tregoing remark 1 do
not wislr 1o doubt the comimon opinion that the Gallinacac are
eminently upublc of hybridisation:' T believe this to be case; but
how this capacity to attribute (0 several species having
been domesticaled, & to most of the species breeding readily
under confinement, & 1o the social habils of many, T know nof
Tstrongly suspet tht the e Pigeon amily, though several

el o i g goldtoch ey poe olifach
* Thel

0,
P verlr & o v mmwxm <l form of . vrsicoor

e smaton . et o (Lansivi amans 1555 453 bk
i outgeneatons e Jucks) wis s ko he Dog & t by Yok seems

1 Seechumerd . Toctsea

g e vy el e S Lovgtamys, L Ac Ry, o B

Bl Tom. . . e cross were snomerscd by M u.m i e
Zooig o, 447 Am Ao e Tl e

) on niing o genes r,..,ma o

Sivgenes) Lo & S whkh Bave Yided Wbrs mpeor Tt sevrt

rmum e i g of P sy S e B whicl e b
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have crossed, are /86/much less capable of hybridisation than the
Oallnacese. I 8 sat of nature he grouse-gemus (Tetrao) sems
T.

Ttric) which has crossed with the pheasant, Bowl Capercalze,
Red Grouse and willow grouse, as may be seen in the following
table; but we have no reason to suppose that the hybrids are in
any degree fertile.

‘The pintail Duck (Dafila acuta) seems to have srong tendency
to cross with the Wigeon & the common Duck,' though these
three Ducks are placed by modern systematics in distincl genera;
& the hybrids of the Pintail & common duck are fertile, in an
unusual degree; the hybrids again from Anser cygnoides & cinereus
are far more fertile than hybrids between other & apparently
much more closely related geese. Many cases could be given of

y
very closely related:; as between the common & collared Turtle-
Soves petwcen Galln bankiva & Stanleyi; between the common
& changeless (Polishy swans'/

/AS far s our present imperfect state of knowledge serves,
1 conclude with Ga:nnzr that the laws regulating the fertility of
first crosses & of hybrids amongst animals are nearly the same as
wih plaats; but my mpression 18 (aotwithsanding e cbstasle

differences in plants & animals; but if we assume (though it would
be a very bold assumption) that the genera of birds, for instance
amongst the Rasores, are of at all equal value with the genera in

are generally more sterile than with plants./$7 v/We shall see some
proof of this conclusion by comparing in the following table the
very wide limits within which amongst the Rasores, first crosses
have been effected, with the very general sterility of the hybrids

0 il o yid of P & Comion ks o Pocngs Zoghos
Soc 1851 p 158 and (Feanch] Loudon's Msg. of Nat History vl 3. p

o the
v ol eted e of Gl Tor e Sodenc o e Tol s
e iR of s work

-
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produced. This fattr fact i, also, strongly brought out in the few
cases, immediately to be given of the highest degree of fertiity
observed in any hybrids. This conclusion, moreover, seems quite
conformable with the analogy, which I have drawn between the
sterility of hybrids themselves (not of first crosses) & Ihat tin pure
species from changed conditions of lif: for the conplex

of an animal might well be more disturbed by being bkmied o
that of another species, than in the case of a plant; & we have
seen that very many animals if confined in their own couniry
e rendered sterile, whete with plants (his s rare wihout they
suffer from some very marked change of conditior

571 have giventhe following Tabie of sl the well aubenicaed
crosis which v hese of i ane oder of Birds, &
oo ha hose whe have no shendd to the mijer, m
ow numetous the crosses have been, & between what difetent
forms/

o o Sl G4
cristat mr’ v
—
G B

Dt Gold Bhessant
C ehemenus Sver P
Dot Fopi

i cock
s ok s

o Melagrinae Numida

mossgri® Gunes Fowl Fam. Tevaomide.
S, fam, Perdiinde Clamator Capenss®
CapeFi

Sy fom. Tewonidac (]
T wogas'* Caperca

s o e
Blsck G

Bonasa Tetrao Bonasia
with Fowl
Lagopus sices - apina”
oicus "Red Grouse
e pamtean
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Temminck Hist Nat. Gen.des Gallinacess vol 3.p. 13-21.The hybrids rssed

species.

* O the authority or M. Biyh in Rev. .. Dixon's Dovecot & Aviary 1353 [sc]
288 e e e s o oy i S Ty i Spaing Reviw
Sew Srchvl 2

i i Soc. s dam a bybrid between the

., it with  Guinca-hen bt o offspring was produced

e el
m ccount uvlhe e Pucsan o, g Gl with por Phessant s o
oalog, Soc. "Ré—does ot at sl s o he Bords Bt D
P Lugas q..m mm & chuubNmuch:Ynm S o o o e
el b occusond feliy of these Hybrd it the pucphcst bt

kg toc Tpbrao e oats e Shan ey sesel ebag
. i

et

e e phevant {beney Eochelop.vor 157 6 s oo e g e
DS, Report st me from Zoologea Sosey.

For

TR TR Sae s . Genfivy Sut Mo sl s Soloh. G
180 40 Tl e b vy sl bt Temmlick O

it
Suthority of the M. S.retuen from Zoologial Socity: this hybrid was quite

 fredy
Gold
easant & Hen Sl Phescant

5
] Temminck Galloacées 2 75 says wihoot pariculrs that rkey &

otoc Tukets & cocks e, Append i e

Syand 1o Annal of Nat. Histvol 11,2 eres 1834, p. 63, The one bybrid raised

e e This s vry emrkible fct esing how los 4 Speces

106 e

b i e quie erle i e & vl he domeniscock o e But et
550 Tyt s o s Somtogioa Gardeny Soune i which were he
»;;,,,,.ﬂn/w i ntr e from 8 Sorat cock & Bantam ien; some of the
i eind ok losly o he pare Sonmeas & thrs. 8¢ wat o 0 b pore

both pure pecies srongly ninge T
e iy il n.c Zon\o:wal Cartens ot Ly sovsboen Flen
betwees tis Fow
2ot Reper on Zovogs o 943-4 n Ray Soc. or 184, The bybrid fom
been clled G- séncos
s n Java 38 1 3m informed by My Crawiund, bt are believed fo be always
el

s
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STAMThe Faniles & geners are arvanged in scordance with
Mr. ray's clxssxﬁcmmn g:ncmlly acknowledged as one
OF i s The at hybrid offspring has been
produced by the two oo mnnected The d=gre= of remmy
of the hybrids,is given in the ng nothir
5 g o e s et o s!:nlny may. £ ately
inferred./

89/1 will now discuss in some detail the degree of fertilty of
cettain hybrids in successive generations.

Dogs-—Wolves Juckall F & wolves & Jackals

ale with these
ybrds having raied no less e bred inter
e the dag.wolves. invarisbly hird generation, & the
liybrids of he Dog 5 ice no s

294 hybri “This increasing seilty in the
successive generstons s curiows) o f

Grtns il 98 poig i i = e o e wa ke s provs
the il e
el one dog & kol & sl were placed andie o sime condtens o e,

]

s poiedisaly o sl

1 Mo docrhes ther b n Prc. it Aca of Nt Sceces Qusted i
woTIOIL, 307210
s qui sl
Tgivean suborty of M.
e T e
i i Yo G dc Gl vl 3. 501, The i s it o
ey e oy contimcd by i iy o i sy o
 Msjo i Sherwill i th Indian Sporing Review new S, v01 5.7

[,

e b 1159 -

Lmynmm«»mmswmnm iy o> 3100 e oy o N
< Bial-cock b rosed Wit o o, 1t b Chicks s ol

ik, be s

R ot 361 931 rnm e o s ot £ e
e Framigan s etk The iy s he Teao tybrdus agopides of ilson.
it rom .
s-m o'y 162 by o e Bk & Red
iodiced in 3 sse

couse of Scotind have
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HYBRIDISM
90/mperfect siate of heat. Hybrids from the Fox & Dog will breed with the

o, s shown in Pnnanis Quadrupeds 3 B ol 1.p 239, & I Herber's
Amacylldacese. p.

Goar & sheep. The fertiliy of the hybrids from these two animals, classed

remarkable degree of ferility, for it implies that afer severa
the hybrids with one-four oo in hem s Teiie wilh the
ybrid having half goats blood

Bactrian & common Camel Thee scems o doub that hybrids are commorly
ruised (Burnes Travels in Bokhara vol 3. p. 154) beiween these species

ough s remarkaby disinct i st & constin. Eversmann caers
i deals & o a0 from common camel,
90 Bisista

ferlity of the hybrids, renders Eversmann's statements somewhat more
edible.

91/Munijac Deer. At Lord Derbys the Cervulus vaginalis from the Malayan

28

s 1eard. No doubt these ar clos species & Klfeutr i such cases
Would have st once alld them varieies.

s s (Y4) & s v ndics Varcns s b bcn procced
- several specics of oxen & Buftalocs, but al, as far ss can find out

8
g

ranked in distinet genra. These hybrids are raised in large numbers in
Himalaya. The case Is interesting, in as much as tie wo parent species
the yak «

r
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th e il e ks, o oot bt o s et

as luily sated (Brtish Assorition: Dublin
7857 o2itmar thse nybrids are perfecty feule ogether & hat he sxamined
some bred

incorrect for e
fiom the best possible authoriies in Litle Thibet: the
rossed le c

se or with ither pure parent. But in the earlier stages
9F reducron. hough he femle by ar fervle with the pure Yok, he
males are impoten.

e

sy b i e Goline, & i sk s &
m.m st sl s s
s

qut eadily in conioement, which oseurs
but have fuled to find the original account that Viellot found the
m the F.citinela & canaria, which are very closely allied specics,

pitecly forile/

S4tbrid Pheasants: | am asued by Mr. Thompson, (el the Sale
e by |

17):
had o opther 4. et & 15 young hd been teared rom them,

Phasianus torquatus has of late years been tamed out in several places.
e conuioly cebsct i e P, Colohion. Thcse pisies

are closely allied, but 1 believe arc universally aduitted to be distinct,94 v/
inck (Hist Nat. Generate des Gallin 9 6) disiincty
sttes that i them are fetle it . also, ndirect
cvidence on this head: the/94/kind of pheasant, called the ing-necked is
ot ncommon in some pars of Englind, & & ssed by Sely 1o have

End. (Montagu's33/Oraitholog. Dit. Rennies Edit. p 370) From different
* (e Selngintwei Notesan Some ofthe Animals of Tiveand I, i
et Rep.for 1857 (1858)p. 107
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satements which 1 had vad, 1 had avays considercd he ring-necked

Charactrs o P. torquatus would have been much more completely bliersted.

96/Pintal & common Duck (Dafila acuta & Anas boschas). These two ducks

geem lo cross very readiy, & several cases e on record of thcse hybrids,
oc. |

TS5 L adons Mag. of N, Hisory. v 2 616 but M1 mes Run

ybrids inter sei—1 have heard, also, but more vaguely of another parallel

96/Chinese & common Gouse (Anser Cygnoides & Cinereus domesicus). These
birds arc so disinet that most omithologists place them nto distinct genera;
ases are on record of hybrids from these birds brecding readily with

uld
natrally have léssencd their prolficncss. (Charlesworth Mag. of Nat. Hist.
Val1L 1837, p. 358. & vol 4. 1840. p. 90)1

57Tl s gt of Lontny, n the N. W, Prvinces, i A,
e Clein e e o 1 am ifome o s om0 By’
Capt 1 cd b emediate in al their characters,
Crhalogiss v e v obe2sers cotd o posy heve becn ke
on this head. Tn many of these districts neither pure spesics is kept. Therefore

e st be et Otherwise the breed
1 fses, s for M, Darwin’, CU L. Darwin MSS. m\ on r.ﬂ ms]
i S\md:v)u\AnmhelN Vol 191847, p 171) notice these crossed.
alcut. Pals i he Act Acad St Pelturgh 17807, 5. wesks
Il o o e poes e bomg vy o
a9
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i, e may pehps bt the mach grester fcundy of et byid
hen bred in India urope, to the diference of climate, & probably
in large part of the f\nmh:u raiscd,—the ll-effects of close inte-breeding
being thus wholly re

Bave now givenin some detal al the cass which 1 v
ioten o e egree of forility of the most fertile animal
iy, But 1 think that hardly ous of these ceses. has besn
sufﬁm:n(ly investigted, The scantiness ofthe fcts planly shows
there s with bybrd amimal any approach o prtct
e 5 considering, however, the subject we should always
et o it et o v ey i, witbent
parent-species breed perfectly well under domestication or
confhement, & without buth se placed under favourable con-
ditons & witbout severl bybrids, not relaed o cach otber, re
e he same e, o it e il fecs af close interbrecding
in the suckessive goncrations may be cxeluded Very fow cases
cn recond I Which,al these. condiions have hccn fulled.
Neverthelos, the hybrids fom Phasianus Colchinus wih P. t
& with P. versicolor, & in India
iy ke very close spproach (0 petet i
or perhaps are perfectly fertie toge
Viost natuzoists ncw belcve.fuah many of ous domestc/
animals, as dogs, cattle, sheep &c, have descended, each
several soriinally ecies. In some cases, this seems to
me the most probable view. Those who admit this view, m
suppose cither mm here once exisied several disinet specics,
e of uniting & of praducing perfectly fertile
ybrids, which we have now domesticated aigund us; 0 they
must suppose, in accordance with the view first broached by
Palias,’ that species originally infertile together, become quite
fertile through a long course of descent under domestication. That
¢ making of the firt cross should be facilitated by both species
having been thoroughly domesticated seems extremely probable;
but I know of no actual facts to support this view, except the
statement by Dureau de Ia Malle who has so closely studied
classial literaure, that the common Mule was produced with
‘more difficulty in the ?
other hand, Gmmer’/lao/mum perceive no difference in the
facility of hybridising cultivated & wild plants & on asking

Aced St Pty OB p B4, . 100
Se. Xat Tom 21, (1 sres
i hamsing 1. 1 L3 (Xt of st ol Drwin added inpenci
‘Acgilops being mae el N, Hist Review ]
w
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W. Herbert he expressed to me the same opinion: but neither of

smimals conld be elfcted more asily, when both wer domest
ed, T know of no fact whatever countenancing the view (hat
e Ferlhy of e hybris ths b produced, would b sreaer,
fler the parent species had long been domesticated, than a firs.
Nevertcless, 1 mast confes tha there scens to T much proba:
bily in this bypothess. Beliving a8 I do. hat our dos, for
instance, have dest m several distinct wild stocks: analogy
prevents my believing i e il tocks e een caught
& paired that their offspring would have been as fertie s are our
‘mongrel dogs:' but how much of the infertility in this hypothetical
case would have to be put down to the wild parent stocks not
breeding readily under confinement, & the many hybrids/101/not
having been raised so as to prevent the ill-cffects of continucd inter-
breeding, it would be hard to conjecture. If his hypothesis could
be proved true, it would throw considerable light on the history
of our domesticated animals; & would be interesting for
theory as it would show that the sterility of hybrids was a
2 quality, which would in some degree lessen its importance as
a diagnostic chiracter between Specics & Varictics.

Fertlity of crossed Races Varictics, in Animals, & their Mongrel
Offspring—As T have already more than once remarked, after
seeing the almost universal lessened fertlity of even very closely
elated species when crossed, the perfect, nay very generally
increased, fertlity both of the fist cross between the most widely
different varieties & of their mongrel offspring is a highly remarkable
fact. In plants I have been able to
authenticated of some degree [of] sterlity in crossed varieties:
animals sfactory evidence on this head
From the facts/102/ given in our sixth (2) chapter, I do not doubt
that animals of the same variety somefimes prefer pairing with
<ach ather but i, hough an neresing fct, & baring o the
ted repugnance of distinct species to unite, does not concer
e ety when erossed102 y/Nor can physicl oostacls rom
* i,y [Zsoph) s ke (Calcats vty Ini)Sporng Review

5. 80) n ntermecisis race.-_For an interesing dscussion on s
Kot & Giddon Typesof Maskind p 354
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great difference in size between two varieties be strictly considered
as causing lessened fertility. Thus it is well known that bitches
paired with dogs of large size, often die during parturition. I pre-
ume very unequal ize would sometimes nerfere with the unon
of yarieie;though A, Knight got ofsping from s Drsy stllion
& Norwegiin Pony! & chickens from & Coghin cock & Schright
Bantam Hen were exhibited at Manchester /102/When we hear
that certain domestic breeds of native American dogs' do not pair
or even readily associate with other breeds; when we hear it
said, but on what grounds I know not," that certain breeds of
g5, are more fertile when crossed together than other breeds
the explanation probably is in the case of the American dogs, &
perhaps in the latter case, that these dogs have descended from
primordially distinct species, & not that any degree of relative
strilty s been acquired”during domestication. The same
explanation probably applies to Bechstein's statement” (if to be
{nisted) that dog of the Spicz breed can be exsist rossed ith
Foxes: in plants, however, I may remind the reader that we
apparently have good cases of varicties of the same species uniting
with different degrees of /103 facility with distinct species. Believing
do that some of our dogs are descended from the European
wolf, & seeing that the hybrid from the wolf & dog shows some
sterility, T should have been tempted to surmise had the experiment
been made with a breed like the Hungarian sheep-dog, which is
extremely like the wolf, that the dog had become so much modified
'y domestication that the fertlity of its offspring when crossed
wilhhe wolfad become mpaired
saturalists belive that the Llam & Alpace are only
varieics o the wild Guanasp: M W. Wallon, who s paiclarly
tendedto these animals /| 04/says the two first named often
breed together, but that their offeprng are quite sierile & are
hence called "Machorras'. From other statements which 1 have
heard, I doub the fact, but supposing it (o be true, the inference
would be that those naturalists are right who view the Llama &
‘Alpsca as distinct specis, now uterly exterminsied in thir wild
state. A good authority says that the first cross from the Long- &
Short-horned cattle is excellent, but that in the fhird or fo
‘generation "there is much unc:rlamly whether the cows will hold
A Walkeron ermanisge
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HYBRIDISM

I el &l e i ofthe o atong s o s hall
breds il of being in] ealt "' /104 v/In the case of all
domestic animals, hough erosses are very frequently made, yet
ffom thei extreme wnsertataty, they aro very sasly gropegiied
tions, so that it is quite possible that a slight
degrec of inferilty might long remain undiscovered. But in
at the cross has been systematically
made, & sccording o Mr. ). Wilkinsont & ha-breed has bech
fully established: & this makes me doubt ¥ouates sttement; for
any marked degree of infertility would surely have prevented any
one establishing the half-breed./104/Supposing that this remarkable
statement could be trusted, [ do ot doubt tha some natualss

\d immediately argue that our Long- & Short-Homns have
Gesconded fom twe distnctspecies—

Thave given the foregoing detals t show how much inherent
& almost insuperzble difficulty there must always be, from our
ignorance of the/105/history of our domestic breeds, in this
subject.—If any two breeds had ever become so different as to
be in the slightest degree sterile together; scarcely any amount
of evidence would convince naturalists that both had descended
from the same parent stock.

e case of perfect fertlity between varicties, which has struck
me most, is that of Pigeons: 1 have myself largely
experimentised on the fertility both of simple & the m
complicated crosses between the most distinct breeds; & 1 have

iven my reasons for fully believing that all are descendents of
one_species. Compare a Pouter, Tumbler, Carrier, Fantail
Barb, which produce together quite fertle mongrels, & see in how
‘marked a manner they differ from cach other, in comparison with

rear any young/1 06 these when esred are ety strile] Such
cases as this of the Pigeons are very surprising &

in ditect opposition to our view that species do ot essenrially
differ from varicties. But there are some

saake the case ot quite s contraditory, a8 f at st apears.
In the first place, it has, I think been clearly shown, in accordance

casily producing ybrids & these more o lss fetile dos not
strictly run (as well seen in the different results from reciprocal
crosses) with their sym.m affinity, that is with the amount of
sesemblance whih can any]
£ W. Youst. Cale 1834, 202
i bis well nown ‘Remarks adressd o Si 1. Scbrght” 1420, . 38,
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HYBRIDISM

be detected by the eye: hence we should e if we were, under the
view of varieties not differing essentially from species, 1o infer
that because a Powter-pigeon apparently differs more from a
Tuihle 445 the conion phsstan ches o the Siver, ial
t necessarily to be fully as great difficulty in getting
ferlll:hyhnds from the two pigeons, as from the two pheasants./
107/Secondly, those many naturalists who believe that most of
or dormesic nimal ar duscended cach, o seveal berigial
Specis, & whe, there(or, st beleve ithe that pefeet ety
ween species when crossed is very far from uncommon in
nature, or is a quality readily acquired under domestication, will

view, indeed, of sterility being commonly lost between specics
‘When under domesticaion, it would be most sirange if ity
were,alo,to supervene between varities under raised domest

i sy oy ybridisation, ke that rom other & quie
distinet causes, must be not as a specially endowed
quaity,butas incidental on et & unknown differences in the

an his
‘methodical selection of varieties useful or pleasing to him, selects
almost exclusively by the eye; he has neither the power or the
wish to affect by continued selection those/108/obscure & inner
constitutional differences, on which the sexval affinity of distinct
species seems to depend. Moreover man does no select each variety
in exact relation to the conditions to which he exposes it; nor
does he keep the conditions as constant as possible; nor is his
sclection uniform in direction & extremely slow. How differently
nature acts! She keeps her conditions uniform or nearly uniform
for thousands & tens of thousands of generations: if she modifies
her productions she modifies them most slowly & wniformly only
for the good of the selected variety. And who can say what may
e the difference in the results of these two kinds of selection?
Tn a somewhat analogous manner, as species which are so generally
adapted by nature to a certain limited climate, would appear, as
before shown, when domesticated by man to lose to a large extent
this close adaptation, & as the varieties raised by him acquire
only n a very limited degree such kind o adapaton o i scems
no very improbabl tht pecies domesticad by min may lose
25 some have houghi, this iendency 1o sterity when crossed, &
he varieties/103/aised by him not acquit i o nly, as with
w
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HYBRIDISM

certain plants, in a very slight degree. Hence I conclude that it is
not 50 surprising, as on our view of the nature species it must at
first appear, that varieties formed under the care of man, should
not have become modified in their scxual organisation, in that
mysterious manner on which their greater or lesser power of
crossing with olher forms & of producing more or less frile

ame remarkable manner as is so generally
& emmcnlly characteristic of Species.

110/Comparison_ of Hybrids & Mongrels, independently of their
/emh{y Plants We must now compare the hybrid offspring of
& the mongrel offspring of varieties, & see how far th
eenols of i oom ach ather independenty of thi ferulity
This subject is of some importance for us; for it would be strange
IF he whion,-—thal most inysterious problem in EhysioIoRy-—of
two varicties, produced by natural causes & the offspring of two
species, supposed to have been separately created, yielded of
ping ‘which ronowm the same laws in their s to their
he especs, & i this can be shown 0 hod good,
i b s e
origin of pecies & varietie s cseniallyalike. For seveal
reasons I will discuss this subject separately & first for Plants &
then for Animals.
s some authors bave considered hybrids s monsers, & boyond
the pale of law, it will be well to premise that Gaerner & Kolreuter
Bt Cheaty Rucoe s i i s el viow, Woianhiscly
ogeny of two/l111/species follows, at least approxi-
il the .l ofrescmblance 8 do the dividu] ofsping
of the two sexes of the same species When two not-cultivated
species have been repeatedly crossed, their hybrid offspring of the
frst gonersion ae a5 @ general rule found closely (0 resemble
& when rarely "exceptional types” are produced,
gt ot Il i v
when reproduced at long intervals from the same two specics, are
alike. Morcover, when these exceptional types are sufficiently
fertle to propagate themselves, their offspring generally revert to
the normal hybrid type of the two specics in question.* Nor, T
add, do malconformations’ oceur ofener in hybrd planis than
with pure species: even their reproductive organs, as we have
seen, are only functionally imperfect.
112/Gaeriner with his immense experience has compared in
* Gacntoee Bastardugung 5. 284,
© Basardncugang » 23, 424 ? Bassartzeugung 3 518557
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HYBRIDISM

detail' hybrids & mongrels: it is evident that he would gladly
have seized on any difference in the progeny of species & varictes,
for such is the clear tenour of his whole admirable work. He
reduces, here leaving out the question of fertility, the main dif-
ferences to two,—namely that mongrels, especially in the first
generation, but fikewise in the succeeding generations are much
arigble than hybrids in the first & even in the succeeding
goncrtions: secondly. that mongrls evince o much sionger
fendency to revert fo either pure parent-form than do hybrids; but
s e diffrence i fatis oly o partof tht e specified
of greater variabilty & less antiquity. As a general rul, I think
ek ci b o Bt het e of he s gencrcion e
ueh more varaol han hybrids of the fit generaton. But

“exceptional types™, which are nothing but strongly marked
variations an defnit ind,do occaionally oocur amongt ybrds
of the first generation’: and Gaertner further admits that lesser

Variations do ikewise sometimes occur, bit he adds, & th obser-
vation is an /113/important one, that he has noticed these lesser
variations only in hybrids from species which have long been
Culivated in gardens. 113 v/ fact here cannot be & doutt that
hybrids of the first generation from between two species both long
culivated oftn difter greatly from cach other 45 hybrds from
disinctspecs of Rhododendron, Pasirs, Fuchsia &z saw
at Spofforth' two hybrids between Rhododendron & Azl

by Herbert frgm the same secd-capsle, & they differed greatly
in appearance /113t s, also, an important observation tht these.
lesser variations in the first generation have been principally
observed by Gaertner” in hybrids between species so closely rel
that they have been thought by some authors to be varieties,
though ranked by Gaeriner by the fest of feriliy, as rue specics.
In tig grestr variaily i hybrids fom between very closely
related species we plainly sec a gradation towards the strongly
marked wmbnuy ufmungreh i e e et Moroores

 (Darwin later pcnan ‘Ace ot these oy reversions?]

2 Bsardsenguny ¢

A Spaton Dum bt gandcocd snd experimentd it bybids; s bis

e 59: M. Sabincs accountof bybrid Passiiors in
56 Hybrids flom Fochsis coceinca ferlsed

ind S0 mach ke & o be undistinguishable™: he 34ds a traly
remae cueo el edlng Bafor ik e resemtied the ont
Species, & the

s 45,3055
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HYBRIDISM

it s wll to observe tht there ate causes [7] of variabiliy in
wbrids, which seem to escape all law; thus in the following
combinatons, Duathus barbars. ferlised by ths bybeid B
barbato-carthusianorum gives many more varieties than the
reciprocal cross of D. barbato-carthusianorum by D. barbatus; so
again with ﬂx:s: a.sum species, Lobelia fulgens frtiisd by
L. cardinal s & more variable hybrid progeny,
8 L. sciioi-gypiliogs felcd by L. syt

L iNow cansiiing hese fos, 2 1 e conidered as a
surprising of imporatt diferencethat mongrels in the frst
generation should be more variable than hybrids? In the fist place

ur greater number of varieties have been produced by fong-
continued etvation, & tis we have e makes tre bybeids
in their first generation. Secondly aertner,
Tl e et vekable ot ey cluu!y lated species
an from between those which are very distinct; & of course
Varieties are closely related to cach other/1 14 vﬂ'h\rdly, variability
in el i eranly inheritd, & a varitcs re in many cass only
tecognised as varitiesfrom ihi very quaity, it would be strange
i ther mongrel offsping were not commonty thus charateised/
114/But we do not know that mongrels, especially from varieties
in a state of nature are niversally highly variable in the first
generstion: we must remember (hat exiemey few cxperiments
lmso ber ysesaaly made & recordd on vaistion: 1 od in
Kolroters works a few case of croses some made recproally,
between several vaneh:s olerab(hs Mattiola & Nicotiang; &
1o mention is made of égree of variability, as from
e oo s works/t g o el hae bt kg
had such variability occurred.

‘Turning now to the generations succeeding the first in hybrids,
every observer has been struck with their extraordinary variability,
& some authors have even though this a more important charac-
teristic of hybrids than their lessened fertilty. Gaertner freely

h b & ta
explained difference in the degrec of variability of hybrids in the
ik semcration, compared il that n he succapeive geaerations

1 cugung 5 445,507, 513

B Tor R, i, 18: Joumal de Physiue 17825, 285:Nova
Adia Parop. 1795, 333 & 1797 393

5 Guenmers Bastardseugung s 318 Ko reuter in Novs Acta Pteop: 1794 p. 391
Herben Amaryiidacese. . 345
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HYBRIDISM

s quite conformable with the view of the cause of ordinary vari-
ability (independently of crossing), which as stated in the first
kvl teua o i by e e o robable; namely that the
Tepestucive Sysem is sffectad by the Condiions of e 10 which
e ouo o both arcas bve becn exposed, n the satno mamncr
but in a lesser degree, as in those many cases in which actual
sterility supervenes from cultivation or confinement.—For in
hybrids of the first generation from between two species which
have not been modified by cultivation, the reproductive system
of neither parent has been in any way affected; whereas in the
Successive generations from hybrids, we well know from the lessened
fertlity of the latter how seriously their reproductive system has
been generally affected.
115/1f mongrels in their successive generations are more variable
than hybrids in the corresponding generation, which 1 think
probably is the case, at least with cultivated varieties, the difference
s cnty one of degtec; the comparison morcover can only iave
been vaguely made for T know of only ane case on record, in whi
the offspring of two varieties have b::n cmfuny observed/116/for
eral, in this one case for four generations'. Nor is «he» rule
universal that the successive generations of hybrids are highly
bl fo Gaernerhas givn” fiv cases in which the progeny
t, & one, namely the offspring of the hybrid Dianthus
el Wk Fsetved St 10 o oats et In
manner i would appe that occasionall, though very
rarely, the mongrels keep truc; T am assured by an intelligent
arseryman tha Dale s hybrid tarni’ b evers Appearince
of being a hybrid, & that it does not vary; & Mr. Beaton,’ has
remarked.that "Melvlles most exiraordinary cross between the
Scotch Kale & an early cabbage is as true & genuine as any on
ecord”. In these cases there may probably have been some
selection in the early generations; but had the variability been as
extreme, as it generally is, no one would/117/have had patience to
haye raised a true mongel race
With respect (o Gaertner's statement that mongrels show a
greatr endency to evert o cithe pure parent s, nearly ol
the foregoing remarks are pplicsbl, as indeed tisreversion is
only 4 form of variabilty. Fven ifproved stritly e &
 Kaireueron vasietcsof Mirbilis n Nova Acta Petwop. 1797,
2t e o ot syt

seeings o s mongrel cabbage, 5 gevrl i, etanes i s

s

B Ry DAk, Y




HYBRIDISM

repeat my remark on how few mongrels have been carefully
observed during several generations; it would be only a difference
in degree, for Gaertner gives many cases of true hybrids reverting
to ancestral forms/117 vI; & it deserves notice that this tendency
o reversion was observed much oftener with cultivated than with
wild species. Nevertheless it is/117/an anomalous circumstance
that according to Gaertner the most ferile hybrids which according

in the offspring of the hybrid Mirabilis Jalapa-longiflora, ferilised
by mml arites of M, alugpa, i which some f he, ough
havi M. longifiora, yet
more losely resembled tha specis, thn thir hybrid mother./
€ exception of the new specified differences, though
o e At boe ettty ltl importance, hybrias
mgrels in nearly every other respect apparently have the
closest resemblance, —the degree of fertility, as before, not being

hybrids to their parent species, both in the first & successive
generations; he makes threc classes but i ko ol ik,
blend together in an inextricable mann ) hybrids very
nearly intermedite in ther whole Stuctare; {on hybrids, (&
these are extremely common) resembling, but not identical with,
one parent in one part, & the other parent in another part; (3rd)
hybrids_decidedly rescmbling one of their parents. Tn the first
eneraton any paticular hybrid may generlly be classed undee
one of these heads, but in the succeeding generations the same
ybrids ofen break into al hree clagses: s i 1s with mongrels
Gaermer aserts it ybeids ollouing the fst or ntemedinte
lance are generally/1 19/raised from between very
closely e speeis & e Babor romart it mongets o

| Btz . 36 10d 2044674
ey oo Sty sond of elprcal s noage e, whlch

225) says o s more pancularly tue n fogaed o bybrids fiom species growing
e & e
Basiards. . 7779
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monly hclong to this same type.! But I must think, from what
T have myself seen in mongrel cabbages & raddishes, & from
some of Mr, Knights deserttions of monzre apples & grapest
that with long culivated plants the variaion of the mongrels is
0 excesive hat sccdlings even from the same pod might
sepenlly apked in alhrce i

Gacrier has clealy shown that certan species possess & pe:

potent pawer over olher species ith which they are crosssd
Gastinet rom thei fert nilising power) of impressing their likeness
on their hybrid e(fspm\% 119 v/To give one single instance from

g ana " [paniculta ad vincagflors e crossed
the character of N. paniculata is almost completely lost in the
i o . qundnva!vl: be crossed with N. vmmﬁom, s
Iater $pecies, whio yas befoe 5o prepoten, noy in s
aimost Giappests under the povver ot N. giadeivalvis. It 15
Temarkable hat the prepotency of one species over anoer in
iransmisson is quit indepeadent, a8 shown by Garuner, of the
greater o less facility with which the one fertilses the other.)/
119/This difference ’p\'epmency has not been proved o exist
o the fewnes of The experiments

h the varicics &

et crl

20y sucesssive crosings & the powe of one species ecuciag

sother in fewer or more gcnerations depends not only on it

specific difference, but on that of the variet

in 1[v1]duﬂ]s uged, & likewise on whether the species has et

Tong cultivated.”

120 A/Same of the special cases of resemblance of hybrids o hei parens are
s 1w pt e h e baving 4 prepten pover of st

ffrsnty mia, bt s e e proporton, amely with e Tt of
arbatus in cach & they closely resemble cich oiher. (Gaerter Bastards.
2508 But e resut 6 whelly orom when s bybrsd s ernsed by he
* Bostardscugung s 82, 578 This was, lso, Mr, Knights opinion p. 39 Treatise:
on'he Culro f the Appl & Pear. o
% Piosopiical Trasicions 1799 . 201
3 Basirdz s 290256,

Variation
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pallen of a third pure specics (fo instance Lobeli fulgenti-cardinalis ertlised
by L syphiliica), for in this case the triplc hybrid aiways closely rescmbles
(hovgh having oy half blood) s pre fthe, 5o closcly tha i mightoftn

of a hybrid from two other specics ((or instance, Lobelia fulgens fertilised
by L cadinaisyphlic), he iiple ybrd does nat ke e s pue
mother or afer its hybrid father (Gacrtner Bastardz s. 507).

120/Gaertner' adduces, the fact  that one peciescan.be made
by repeated crossings to reduce or absorb another, as an "un-
equivoeal proof” e s heve oot i, Ths scoms 1 e
ingular reasoning, for /120 v/Gaertner assuredly would not have
one variety might be reduced by another; and/120/
Supposing hat the case had been exactly the reverse, namely that
¢ ad been found impossibl 1o reduce by crossing one species
into another, might much
advanced as a proof of the aboriginal & immutable difference of
the two species? This argument was indeed used to me/120 v/by
an cute oberver, on my telling him of  case, whete the offcts

of & singlo croas fom he Maleya breed ol Fowls was oecasionally
perceptible in 8 sock of pouliey afie an interval of 40 (lniry)
years: he argue the stain of the Malay blood being so

a
ent that it could be only due to its being an aboriginally
distinct species. On the other hand M. M. Boitard & Corbié” have

e recoverd ithout xtme diffcly, by crossng the monrels
repeatedly with pur birds,that such breeds species!
s ow thissrgumen may be turned it
sny daty
120/At onc time I had thought it pobable that i a varicty
produced by culture were crossed wit distinet
Specios, i the artifcal varity would have o pummzn/m...
the unaltered specics of impressing its likeness on their mutual
hybrid offspring. But for some few crosses made by Kolreuter*
between he varieties of one tobacco with snother specis, &
of

etween several long-cultivated forms of Dianthus with wild
pocie, i doce e 0 e Ui caae 4 ybesd o between
| Btz 475 Les Pigoons. 18241 195.

9. Dite For, 72,79, 85, 47 s e,
e 5 et ond tomew ol
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a variety of one species & a second unaltered species seems as
often to come intermediate as from between two unaltered species.
Gacrtner lays great stress' on the fact that when two dninct, bt
closely allied species are crossed with a third species, the two sets
of hybrids are very distinct ffom each afher, even more disinct
than the two closely allied pure species are from each other. O
i if two varieties of one species are crossed with a
distngt species, he asers that the two sets of hybrids difer
very little from cach other. In regard to this latter statement, n
olher focts ate given, but two seis of crosses from between
several varieties of two species of tobacco with/122/two other
distinet species. Now Kolreuter” also crossed several varieties of
tobaceo with a distinct species & he expressly states that the
hybnds differed as much from each other as might have been
ted from the difference of the varieties, & more than this
Coutd ardly have een expected. This same result seems (0 ave
lowed crosses of differently coloured varietis of Verbascum with
Goinct secics & of owo varieies of Dighabi purpusea with
D.lutea’/

123/Comparison of hybrid & Mongrel Animals, independently of their
fertility —In comparing hybrids & mongels together, & both with
their two parents, we meet with great difficulties, besides those
necessarily inherent in all such comparisons. In animals we have
mmonly secondary sexual differences, so that a hybrid or
mongel bas to be compared more or les with bot sexes of both
parents;/123 v/& in hybrids, owing I presume to their sterility,
e secondary male characters are developed late in life &
apparently not fully at any period; for instance Mr. Hewitt
informs me that he has never seen even in old hybrid Pheasants
& fowls, full-sized spurs./123/In the next place, differently from
in plants, the progeny from reciprocs
or two races, is generally unlike, & this greatly complicates the
case. As with plants, one specics or onc race is prepotent over
another in transmitting its likeness to its crossed offspring; but
with animals the prepofency seems often to run in one sex, which
ably accounts for/124/the very frequent dissimilarity of th
of[spm\g from mmpmca] crosses. But besides this gmm pre-

iz 5. 273,58 5 81 Zweite Fors 5.
3 onml e iy s 291 Drie romxm.m S5 A, Pt
1751 p. 240, 267 (Darwin <ancelled th ncat semen complcting 1
Even Guerier ol 20 v ot .w Sommin or il clwage. it

e with 3 Kohl-Rabi & Sprouts (s 1 have seen) would
Sl kol eren e s peneled: Propy e Liburoom )

I
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polency cetin pats o characer, in cetin speies or even
genera, appear to be more readily transmitted by one than the
e sk pehaps o hequently by the male sk & they may
be transmitted to both ex; x may
b be the same or diffeea o th one whieh sransnts
character.’ Moreover some authors believe that the age & vigour
of the male influence the character of the crossed offspring, but
have not met with any satisfactory evidence on this
Altogether it is not easy to exaggerate the complexity of the
sbject, & 1 wilin consequence make only 3 few rematks on
some of the points of comparison between hylmds & mongrel
Teidors GeofTroy Saimt Hilure has stated: that hybrds fom
between two species generally present fixed & constant characters/
125/ partly those of the father & partly those of the mother: on
the contrary that mongels are cithr intermedise ike hybrids,
entirely one o
coustiertiopt/ar b, txcladud: namoly. e escusblence of
crossed offspring to their parents, & their homogeniety [sic] with
respect to resemblance. 1 think there can be no doubt that hybrid
animals, exactly as with plants, are either intermediate in structure,
or take more after one parent in one part & the other parent in
another part, or are altogether more like one parent than the other.
Bt hybrd animal, in the irst gencration pethaps hardly cver
50 closely resemble cither parent as do mongrels: Bechstein, how-
cven, caye uat b o e Canary & Fengile pinse, loeys
have both the colour & form of the latter. With respect t0 homo-
geneity, hybrid an m between the same species as with
plants not long cultivated, seem generally to be alike; but there
are marked exceptions as in the offspring from a Dog & Wolf for
instance those described by Wiegmann' two of which resembled
 ordinary wolf hybrid, but a third took closely afier the pointer:
in a flock of hybrids from the common & Chinese goose, 1 saw
with/126/black & some with yellow beaks like one or the
ather paceat, & the Rev W D, Fax Inforta e that i soms olies
hybrids which he had seen there was considerable diversity in
the degree of resemblance to either parent goose. Hybrids from
between the Canary & linnet ae siid o difter & from between
the common Pheasant & P. torquatus Temminck says some are

" Numerous facs confiming these propositons may be found in Dr. Prosper
Lica ork on Ceredns N 1 bl v 0 v uaraions o severa

* Bl i, i, Nt Tom  p 121 & pbseguendy n e
blications, u Exsarsde Zoolngie Generate 1141 p. 516,

T npm—— K I B



HYBRIDISM

me parent & some like the other, & some intermediate/126 v/
OF bybrids from the Guinea & Common Fowl, examined by

orton, fone looked more ke the fowl, the other had much
stronger resemblance to the Guinea Fowl."/126/But in all these
cases one or both of the parents have been more or less domesti-
Cated 126 VHybids, however. from te Carion & Hooged row
resembie in their colour ither parent or an intermediate.” Hybrids
from the Capercaic & Blak Game diffr i soe & clous o
cesiprocal cresss, but hi s not suffiient t accout for
amount of difference; for /126/out of twenty of these hybrids, and
allofthe male sex,not o are aid o b quit alike.

o extremely few cascs arc on record of hybrid animals
roabng Sl Yo Wk s o Lo s s 6 ssaei
gencraions ofiybrids would follow i thei esemblance o hee
pareats; but there is a high de ity that they would
Vary ke the suceessive generaions of hybrid lans, & ke afer
cither one or other parent-specics. In the offspring from the
abrids rom a hen Bantam & Gaus Somneraty, whch T s,

G. Sonnerati; & I was told that others had taken closely after
their grandmother, the Bantam
to mongrels: the general rule seems (o be that
they are in some degree intermediate, between their two parents,
& mmesons e T i e et e s S
crossed two breeds of cattle or sheep can gradually foretell what
character of the/128/offspring will be in e first generation,
which shows that there is no such great variabilty. [ have crossed

in Pigcons Barbs & Fa- il Pouirs of o sub-beeds & Fantails

& in this latter case reciprocally, & 1 have been surprised at the
ilarity of the mongrels, even in mxmm et e
1o be the case from several other crosses. It is chiefly in dogs, pigs,

Fowls & other animals produ g masy st a birh, Wt Soch et
it n observed, even in the young produced at the
same time; but [ can hnrdly persuade myself that there is not

nal of Sience 2 Ser. ol 3. . 204,

, coauiries whi
= Rilmann, 25 quoted n Bronss Gesfchiche der N s 1
: i

oy Furope vol .
N Falk: Latham,sito, s b Synopss (Supplemend) noticd the great
varibilty o these
e Colm Trede P Conp. s Animsex Domsie. Tom 2,356, who
s el mesed this eubjes
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some exaggeration, when the young have been said to perfectly
resemble one of the parents. Mongrels, bred inter se, after the
first generation, no doubt present the most extraordinary diversity
& reversions to their pure grand-parents, as I have myself seen
from the very uniform pigeon-mongrels when bred inter se.
Occasionally, however, characters immediately become fixed in
‘2 mongrel breed ;/128 v/Boitard & Corbie' who have had immense:
experience in crossing Pigeons, assert that from a Pouter &
Runt /7 ["a Cavalier will sepet,which we have classed amongst
pigeons of pure race, because it transmits all its qualities 10 its
Poserity Y128 The Edtor of the Pouly Chronile bred some
blucish fowls/129/from a Black Spanish & Malay hen, & these
remained true to colour "generation after generation™ By the
4 of some selecton severl ntermediate mongel bresds of heep,
8 the Oxterd & Shropahie Downs have ‘eca Armly ssablishes,
& mmongat catle  breed, before mentoned from Wilkinson
between Long & Short-Hor
With respect to the rule of reserblance of hybrids & mongrels
to their parents, it deserves notice that very many atiempts have
ive laws such as that the Father gives external
characters, & the mother internal or vital organs &c &c None
of these rules, if widely cxtended to all animals seem to hols
g00d, as has been ably shown by Dr. P. Lucas & Gaertner® by
merely contrasting the diversity of the rules given by differcnt

clusively shown by Gacrtner not to be true. Prepotency of one
species or race over another, has been generally confounded with
the influence of sex. IF we confine our view (o the races of one
species, or perhaps even to the species of the same group, some.
such rules may/130/old good; for instance it seems in crossing
reipocelly iferent br:ads s of pouley. mx the cock very gencrally
gives colour;’ & res the character of the
B2 sy &t Bl 1 b o b oF o Bt bt
! LesPigeons. p.
RSt et heare off a i pint. Thsconinatio is sl from
Vo Do 571 S n 1884 . 101
+ ffere Darwin nots & pnciied addendsm on the Nero: | Crossed Pengain
g B Blucnn] e & o ko o ey hu. i

L1 could add

e cciprocal cross having
Eotate Gadene 1356 101137 1o ouiry
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HYBRIDISM

concerns us, is that T have never observed that a different rule
has been given for hybrids & mongrel/130 v/and I think we may
safely follow Lucas' that the same wide & diverse rules of resem-
ance are common o the crosied offpring between species,
varicies & individuals of the
150/0ne case, however, seens 1o oceur fr:qu:nlly with mongrels,
almost in accordance with Is. Geoffroy's remark, and which as
far 2 T am aware has not been noiced in bybrid animals from
between species in 4 3 nature; or only in a very slight
dagros 4 3 case of carion & hostol Grows namisly et o
perfect transmission or entire absence of some marked character
of one of the parents in the mongrel/131/but intermediate states
also appear: so it is sometimes with the condition of the hair. The
dwarfed & turspit like structure of the Ancon sheep when crossed
others seems to have either not at all or almost perfectly
transmitted their characters. Piebald animals, & such cases as the
‘mongrel offspring from the Dorking & other fowls, having five
1oes on one foot & four on the ofher—the cross from the csolich
whole-hoofed & common pig, which with Sir R. Heron had two
feet whole & two nommally divided—are probably due to this
same difficulty of fusion in certain characters */131 V/Black, white
& other coloured varieties of several kinds of animals have been
observed in a state of nature, far oftener than piebald individuals,
e same tendency for certain colours 1o appear,
independently of crossing, fully developed or not at all 131/
strongly suspect that characters which refuse o blend have first
sppesred suddenly & perecty developed: T do not belicye tat
any structure slowly acquired selection, whether artificial or
Ratural, an be raamitied i 1is catin o il negative mannee]

132/Prepotency. As with plants, one species of animal seems to be
prepotent over an other in impressing its likeness on its hybrid
offspring. This according to Flourens’ is the case with the Jackall
over the Dog, & seemed (o me (0 be so with one of these hybrids
which T examincd. I cannot doubt that this is strongly the case
with the ass over the horse; the prepotency here running more

Mol Tom 2 p 115

i
v,m, In v 67, Darwin cies: Flourens, "Longévité
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HYBRIDISM

strongly hrough the male as. The Phessant preponderais over
the fowl, in those hybrids which T hav it it is most
diffcult o form any acurate udgiment on this i L

resembled most closely merinos Strm, states positively from
repeated =xpenm:nm that a Holland Bull //* [was much less prepo-
tent than a Holland (i.c. Fricsian) cow in crosses with Swiss cattle.]
33 & 134/mpormy seems, also, to be characteristic of indi

viduals, of either sex, of the same race; for we can understand
in 00 other way the manner in which marked features are trans
mitted in certain families, after marriages with different females.
S0 amongst our domestic animals, certain individuals have been
‘notorious for transmitting their characteristic qualities.—/

4
Chafacters ofthe former preponderae n  sross. That & character
‘whic bas !m\g been iherited should continue tuer than one
almost sclf evident; but when we cross on
recd w.m anomev, the seprate question of prepotcrcy (as we
have just peters) comes into play. Ancient
reods sy be plcpnl:l\\ over motem breeds when crogsed with
them; & I have met with some facts which countenance this view;

of Fimproving nld :mbllshed breeds in wild mountainous countries

.
Darotn meions e Rewnin dcxcllv(mm orhybids s pcnint &
domeste ol £, W, Wongheld o Sobnson, The Poulty Bool
VT o London, 155600 16571
: ot
v in Fapiation. sl without s ourc reetcnce, There

i the name 1 gven

e Tt bt n he index the passge it
Godron has not e m 1o th source o the nformation Darwin gves |

* MereDarvin marked the Soiatof nstion for sh addiion o he tex; this
sdenium 'wm‘.m, s Comsponiing peage n Voo 1.6
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HYBRIDISM

s with improved ariificial breeds; but the unfavourable
condiions for tender animals here come into play. On the other
ave met with sevral acs whichseem stongly opposed
o the foregoing  supposedrl, Thus 134 Bisits almos marsirous
R o o et bt aladed 1 vave arsen wion
the last three centuries, but yet are prepotent over other catlle:
 artifcial than the Tmproved Short-hon,
yet Tobserve in all accounts from the continent, that no breed is
in impressing its character on other/135/natve breeds,
& hence partly is great value for exportation. Drooping cars arc
1o doubt due o domesticaton yet in  hybrd fom  Jukll &
Terier,which [ saw in e Zoglogial Gardens, hough he Jakal
preponderated, yt the ears drogped; & his hybrd wageed s
tail/135 v/Mr. Hewitt' describes hybrids from the Cock Pheas
v el coloured bresds of tho coramen b & tse
ybrids diffeed reatly from cach other,in colour, shoving that

i colos oy thess” severe) domemtcated vzrlchn/llS/Thc

from this bird & the common Duck, & in some. y:lmrkuhle hyhnds
with the Acgyptian goose in the Zoological Gardens (Tadoma
Acgypiiaca, he upright & Singutar gait of this breed scemed 16
me equally (0 previl.

1t is notorious that both a species & race can be reduced or
absorbed by repeated crossings with a distinct species or race.
‘The number of generations required probably differs in different
species, as we have seen to be the case with plants; & this probably
secouris for the great diversity of opion of breeders on this

d; scme saying tha 12 o 13 oreven 20 eneratons aerequired,
oihrs more commonly saying (s wih plants) tht § o 5 amply
suffice. It is certain that the rate of reduction differs according
8 e male o fenale of the rducing ac ;
naturally follows from prepotency running in animals more in one
Sex than the ober. 1 khow of no facks Showing that one stongly
marked race can reduce another either more quickly or more
slowly than one species can another.. The great grandchildren of
the common pheasant were reduced to the perfect appearance of
P. versicolor by thee crosses; & 5o it has been with a mongrel
Fantail-pigeon, reduced by a pure Fan-tail, but as Boitard &
* Pouly Baok by Mr. Tegetmeler 1456 7. 124

“Sturm, “Ueber Racen, &e." 1825, . 107, Bronn, ‘Gznmzmzdumm » ..
3170 giver s able o e propordips o oadsr sccssi o
Fucus Hérkane Nav - tom . p. 3081
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Corbie have remarked hree or four more generations would be
requited to make sre of thepurity ofthe afsprin

Since Lotd Morton's famous c Quaggs & Arabian
macc, it has becn universally i s Sibscquent off-
Spring of 8 female mammal is affecied in &n mcomprehensible
manine by a st cros fom a disinct speces. And thertis copious
evidence ha his s Lkewis th case bewen difeen rces of
animals & even different individuals of the same race.!

Tl 1 St ik e sam 7alos ld geoeslly good for
crossed plants & animals whether distinet specics, or varieties o
‘merely individuals of the same race are crossed in regard to their
resemblance to their parents, their variability/137/prepotency &
reduction, The same rules cem to hold sood for bybrids &

grels & for the offspring of individuas o
ey present recopriab. et The et difrence between
plants & animals seems to be that prepotency, or an extraordin
power of impressing resemblance & consequently of reduction,
‘commonly differs in animals to a large extent in the two sexes of
the same race or specics.

‘The chief difference between mongrels & hybrids, whether in
plants or animals, seems (o be that in the first generations hybrids
are generally uniform in character, but this is not universally the
case; nor are all mongrels very variable./137 viDomestic races of
animals often have characters which have originally appeared in
a sudden & menstrous manner, & these I suspect ar frequently
transmilted either perfectly or not at all to their mongrel offspring;
& this seems rarely 0 be the case with hybrids from between two
species, neither of which have been modified by domestication./
137/In the succeeding generations, mongrels probably are more
variable than hybrids in the corresponding generation but this
does not seem to me, considering their origin, to be atall surprising;
occasionally, though very rarely, both hybrids & mongrels keep

ci Successive generations. Lastly when races are crossed,
those characters, which, as I suspect have originally appeared
suddenly, are much oftener transmitted cither perfectly or not at
al to their crossed offspring than in the case of crossed specics, of
which the cliaciers bave no been formed in this sudden and
‘monstrous manner
138 Summary on Chapter—Weighing all the cidence given in
this chapter,  think we must conclude that the first r
the forms, alld by naturalists spcies, & their ybrd offsping.

* et Do s [ i 030,157 1520
207

Lord Morton, "Phils Trantact,* 1831
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HYBRIDISM

are with rare exceptions sterile in some degree. But when closely
related forms are tried, the sterility so graduates away, that the
1wo best observers, who ever lived differ diametrically whether
or not they are perfectly fertile together. The atiempt to measure
Fertility by so nice a process as counting the number of seeds is
seriously interfered with [by] the ifl-effects of manipulation & the
seclusion of the specimen & culture. We probably see the impor-
tance of the latter, in the difference of the results obtained by
Gacrtner & Herber! when experimenising on the same two species.
Gacrtner's failure (o obtain full fertility between many forms,
ranked by all the best botanists as varictics must shake our
confidence in his conclusion that species are universally in some
degee il togeher. The incrasing sty of hybrids when
naturaly slf fexilised for successive gencrations may |
Saely atsbuted in large pars 1 the. effects of slose ol
breeding; for it seems otherwise impossible to understand,
artificial fertlisation, in itself injurious, should aid, as Gaertner
asserts it does, their fertility./

139/But it is, I think, impossible to admit that species when
first crossed & their offspring are invariably sterile together even
in the slightest degree, after Herberts repeated observations o,
for instance Crinum,
produced a seed, which never happened with natural fertilisation.
Nor should we pass over the apparently perfect fertility of several
forists flowers, as in the genus Rhododendron, which have of late
years been crossed in so complicated a manner: in these cases
alone have the experiment been quite fairly tried, for here there

excellent culture, no manipulation, & natural intercrossing.

allowed in whole beds of the same hybrid kind.

With animals, though first crosses can in some cases be so
casily effcted, Yt t cannot be saidthat the perfect feiy of

e successive generations of any one hybrid has been fully
obidhod: tough we ave 1o teason 1 doubt it betyeen certain

Dty aicd. speces, b of whieh- il reed petactly wnder
confinement. Nor must the ill effects of close interbreeding be
overlooked in those few cascs in which hybrids all descended from

40/When we consider that the Fertility both of first crosses &
ot bybrds gradusts n difcens ases om. 262 1o he porm
degree of perfection; that it s in all such cases eminently susceptible
of favourable & unfavourable conditions; that it fails easier on
the male than female side; that the degree, in the same hybrid
00
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in the first & successive generations, is innately highly variable;
that the degree does not run closely parallel with the amount of
systematic difference between the two parent-species, even within
e fimits of the same genus; that it ofien differs widely in reciprocal
crosses from between the same two species; that there is no absolute
relation between the facility of getting a first cross & the degree
of fertlity of the hybrid offspring; that there is no close relation
between the likeness, whether abnormal & occasional, or normal
e hybrid to one of its parent-species; when we
consider all these & other such singular facts, T cannot believe,
that the lessened fertlity of first crosses & of hybrids has been
a pecially sadoved quilty o, prevont fiose foroa which coseat
in the same country from becoming blended together. The com-
plexity /141 /& singularity of the rules seem to me to indicate that
differences in the organs & functions of
Reproduction in different species, in some degree analogous to
the differences in the organs & functions of vegetation, on which
the capacity for grafing depends, & which, [ presume, no one
pose were specially endowed (o facilitate or prevent one
e h:mg grafted on another. No doubt, differences in different
peciet i the acgs & fmtions of Reproducion & of Vegetalon
Wil Fllow presy closely as & systematic affinity,
Which means the sum of all rcscmblanzcs Gt i inds, & not of
any one particular organ or fun
T s erosses, th stsility mmuat dspend on differet auses:
in plants widely different the pollen-tube does not penctrate th
Sigmatic tissec, in more coscly reltod plants, though reaching
the ovule it does not cause an embryo (o germinate: in other
case, & large part ofthe sterlty depends on the exrly death of
the fertilised embry offer any
st v s, iy o e Balongis fothm
‘genus cannot be grafted on each other.
142/1n bybrids the cause of serly is widely different from
that of the first cross between two pure species; for in hybrids
the male & female sexual products are manifestly deteriorated,
‘whereas i th parent spcies they were of course perfect
¢ bear in mind the numerous facts given in our third Chay
showing How cminently susceptible the sexual functions i
any change in the conditions of life, eed feel little
s hat hybrids with heir dodblo consitution & laws of
growth confounded together should hve ther ferity affected
analogous manner, whatever may be the conditions
ot Whlchhey ey o ARG, Mot 51 s, sy ators
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smnge, that the sterfty of ybrids & of fit croses though

different causes, should run in some degree
para]l:l Fhan that b should run in some, but ar less close,
degree parallel with the capacity of grafting; for all these depend
ough n diflrnt ways, on i aiount o143 resemblance &
dissemblance in the species experimenised o

‘The most surprising circumstance in our whole present subject
is the almost universal fertility of the most distinct varictics when
crossed, as in the case of the several breeds of fowls & pigeons.
Butin
the slighter degrees of sterility between closely related specics;
that varieties are in some few cases slightly infertile together. In
the case of animals, it may be as Pallas hypothetically concluded,
that domestication eliminates the tendency to sterility in crosses;
if this be 50, we could not expect that sterility should appear
between the most distinct varieties if produced under domestication.

e have seen that slight changes in the conditions of life are
favourable to fertility, though greater changes or. changes of
another kind affect in so decided a manner the reproductive

ctions; hence it is not/144/surprising that crosses within certain
limits should be favourable to fertilty, though beyond such limits
they should cause sterility. But it is surprising & could never

ave been a priori anticipated, that crosses between, for instance,
such extremely distinct breeds, as those of the pigeons, should not
have been in the least degree unfavourable to their fertility: yet
we should bear in mind, that man by his selection,—the great
agency in the production of domestic breeds—has no power or
wish to modify either directly, or indirectly by selecting consti-
ttional differences in the reproductive system; & it s on differences
in the reproductive system, on which the sterlity of species when
crossed, seems incidentally to depend.

Finally in all other respects, besides fertilty, the offspring of
species & varietes seem (o follow, often absolutely & always very
closely, the same laws namely in their resemblance to their parents,
their variability, equal or unequal reciprocity prepotency, reduction

it is needless (o sum up the conclusions, just arrived at,
on these heads. 1 will conclude by remarking, that/14/if the
difference in fertlty between species & varieties when crossed, has
been rightly urged as so very important a distinction; then on
the other hand, so close a resemblance in their progeny in all
other respects, ought to weigh with us as an argument of not
a litle weight that Species & Varieties have not had an essentially
different origin.
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CHAPTER X
MENTAL POWERS
AND INSTINCTS OF ANIMALS

INTRODUCTION

Having completed chapter 1x at the end of December 1857, Darwin wrote
Asa Gray, the Harvard botanis, o the fourts o he tollowing Apri s
ave just T foun

Darwins ater use is simply xrmmmu s 13 werecut p evidendly also
45).

for usein The Descent of Mon L pp. 3
o th oriohs i ek kel asnct, 8 o s it ncater chapters
Contimucd to add dated notes marked ‘Ch X' for some time

anes' use i preparing his forthcoming cvening.
! Ineligene s the Dbl mecingofhe B Associion

finished a chapter on instnce’ An Ay
10'th completon of the minet chape of (he Grigi. N was Fnished on
November 13,1555 sccordn o e FocketDiy.

* il Donean Komants The L3 o Lt of Geoge Jokn Romanes, writen snd
s oy i oo 858
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MENTAL POWERS AND INSTINCTS OF ANIMALS
In  lester of June 16 Darwin wrofe him:
Do just what you like in both cases.—The notes on insects were
made about 40 years ago,—and I have just recollected that [ have
used them n drawing up g long chapte on nstinet, writen 4 or
$ Ll yoars o the "Grgin® was published. 1 s the
hapter which pleave return—1 wish it bad
R o ot You tis chapte of 110 piges (o nsd for
in skimming over parts of it I find abundant references (o many
curious facts. It is 1 presume now quite too late to be of any use
toyou!

On June 18 Romanes replicd:
Very many thanks for your permission to use your observations,
as well as for the additional information which you have supplied.
If all the manuscript chapter on instinct is of the same qualif
as the enclosed portion, it must be very valuable. Time will
prevent me from treating very fully of instinct in my lecture, but
when I come to write the book for the International Science
Series on Comparative Psychology, I shall fry to say all that I can
on instint. Your letter, therefore, induces me to say that 1 hope
your notes will be published somewhere before my book comes
out (i.e. within a year or s0), or, if you have no intention of
publishing the notes, that you would, as you say, let me read

‘manuscript, as the references, &c, would be much more
important fr the purpoges of the book than for those of the
lecture. But, of course, I should not ask to publish your work
inmy book, un]ess you have no intention of publishing it yourself.
1do not why you have kept it 5o long unpublished, and
yous having olfcred me the ramuscript for pecpatiag my lechur
makes me think that you might not object to lending it me for
preparing my book. But please understand that I only think this
Eathe sapposition that, fom its uesutable leagih, isolaicd
character, or other reason, you do not sec your way to publishing
the chapter yourself

On June 19 Darwin wrote further:
You are quite welcome to have my longer chapter on instinct,
It was abstracted for the Origin. I have never had time to work
itup in a state it for publication, and it is so much more interesting
to abserve than to write. It is very unlikely that I should ever
find tme to prepare my several long chaptefs for publcation, as
the material colleted since the publication of te Origin has been
 CD. MSS..box 147, copy .39, * Romanes, L and Leters, pp.71-2.
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MENTAL POWERS AND INSTINCTS OF ANIMALS

cnormons. But it sometimes thought hat when incapacited
o obacrving, 1 would Jook over my maiscaips, an
any deserved publicaton. You are, herefore, it
o use it, and should you desire to do 50 at any time, inform me
and it shall be sent.

On Dscember 14, 1880, baving s e wriing (o some of i prior
commimenty Ramayes vt s Dy (o he insan Sy rooms

hav Come e (igton Howsey o
sy;.mmmuy il m 1.\5..:.” e on himal iteligence.® The
following 4 to Dar

1 have at Imglh aiteTon e arrangement of my material for
the books on Animal Intelligence and Mental Evolution. I shall

magesiad of being oo ch maecol fc. It il b st sdvanioge
s in a form to admit of bricf reference when
scaing e howies ooyt sccond bodl whih will
€ the more important, though the less popular, of the two.”
Fasly e, Kommmt (1t us Bt on e s wck cad syt Dova
arwin . and e . Romanes
und up

aking tod Cellmaking, which s pulshed i e Oriin of Speics This

e probablyprovides s goud panof the amer 0 e eemingly obvous
queston, why didnot Romanes Simply bl e whcle i 1
the manuseript? Pechaps he fust dceided to omit the parts of the

i e ok e ey common knowedie

4 how Darwin had made

il bis nots, lgpings, and manuscript on nsint valale to him and had

gk i AL s s ke BTk S ity e
tstements. First, he sad th

inhis appendix were % misch of this material 5 could b published in

& comeeiive fomt

senting them a5 .m..m.mmmmp..x.;n This can oy dese

x.m...m L:/«ndlnmr,pp e Iumané) LiondLaves m
o o 1 (e, 13,1883, o eriseme
v Tiow Rty Meats Evahion i Aimale By Gevre . Romner.
Wi s Posthumaus Essay on [nstnct by Charies Darwin.
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Darwi's et s Romuas 3ad cfsied pcs o i bogasog o e
chapter rather than the manuseript in i present complet 5
i e et of Menial Eootaion some fom fohen 3

1530, 34135, 31035, 36 v, 8. 43.45, and 4545 of the mamseripy. i
Romanes'arler boo, dnimal ntellignce (London, 1852) e dko otes
from the manuseript.’ In addiion o these guotations from Darwin's (ext
e alo prinied & mumber of Danwis fooiotes.

< second mysifing st s Romanes prfac o Mol Fvlion

appearance of Romancs' book: had alrcady made fhe text readily availible
e wamber ouid b pablshed

MENTAL POWERS
AND THE INSTINCTS OF ANIMALS

VOur present subject might have been discussed under sversl
bieads in e previous chaplers, bu [ have thought it best for
iy Skt o o i seprate. Here e el scomder whther
ke mors remarkable nsiges a7 8 msniicely HeAPIcable on
any view, except tha of the sepaate creation of each spesis,
that they Suffice by themselves to prove my whole theory false.
i i  view that I venture to approach the
most natural to believe that the
t perfection & complexi
ly

the comb modelled by the instinctive powers of

pracicallysoved a mostreconite probim i geomety, i even
! Seep 25 wic s o .13, . 26 i e o

= 855 Kot o 39, e 735 (o 25, 1883) . xexvi, ‘Diary of Sncitc,
1 M!S 50 (0 0 143, ., The s
Dar i

B e BBt it sod masipmig well b

i 1 he 37 eers rom Darn o Rovnanc nthe Amercan Phlosophic
Uiy coecon: s Ames h S0, P 95 (1355, 49
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MENTAL POWERS AND INSTINCTS OF ANIMALS

chags atore perfct masner than b the Ametie of he eye
opucal problem:
ope that i hardly necessary for me to premise that
e e o conetned i e fot origin of the senses
& the various faculties of the mind, than we are with the first
origin of life: we have only to consider the various modifications
of the mental powers & instints of the several species within the
same greal classes.
My belief is, that, like corporeal structures, the mental faculties

& that such slight modifications are often inherited. Furthermore.
1 cannot doubt, that an action performed many times during the
life of an individual & thus rendered habitual, tends to become.
hereditary; but 1 look at this fact as of quite subordinate importance.
1t will not be disputed that instincis are as important to the
welfare of an animal, as its corporeal structure, indeed they are
genealy coreated. Gonsequenly I beleve, under the slovlyy/
changing c that_occasionally some_slight
Elothcoting of dii Gold g o prachat b maicil
animals; & that such individuals would have a better chance, in
the grat batlc of e, of surviving & of lesying offpring with
the same inhaitedalight modifications of nstinet. By this process

dual adiio, through naural selecton, of cach proftable
Todiiation of insinc o nsinet, | believe that the most comple
& perfect instinctive actions, wondrous though they be, have been
slowly acquired & perfected.

Authors have not agreed on a definition of Instinct: nor is this
at all surprising, as nearly every passion, & the most complex
dispositions, as courage, timidity, suspicion &c are often said to
be instinctive; & when directed towards a particular object are
always thus called. So again all4/natural tastes & appetites are
called instinctive; as we se in Galen's well-known experiment
of a kid cut out of its mother's womb at once preferring milk to
the other fluids placed before it. Reflex actions, or those excited
independently of the will by certain nerves being stimulated, have
been called by some authors instinctive; as in the case of an infant
a few hours old sncezing: this s @ good instance as a child cannot
until several, years old voluntarily coordinate nely the same
muscles, in blowing its nose, ard Sir H. Holland
remark. The will indeed seems acluaHy nagositc s tha s
of sneczing, for 8 st of men, if for  wager wlshmg to sneeze
cannot snecze, as 1 have scen though a nuif to which
{Tnog eers aabiustomid. G e mherhand ' willcan id &

Eambriio: Unkirarsity Brass; ranrcl



MENTAL POWERS AND INSTINCTS OF ANIMALS
modify the reflex action of breathing. The act of sucking in
young amima which hm 10 often been advanced asan example
ofan intinct ought,perhaps (o b called u refex scton; for
ey it i el part/S/of the brain

medula oblongata alone being lof, sucked a finger e i
milk & lacedbeween s 1.p<

reflex actions (the sensori-motor of Carpenter)
i b cxciod hkough ths mins 0wl s by he simuies of

dl;ung\nshed from habitual movements zeqmud during life:

ave seen a carcfully nurtured infant, between 8 & 9 weeks
old, wink at ity sicing an et ad e
& 1 presume there can be no doubt that this is an reflex or

instnetve sction, unconsciously excited throvgh the mind, (o
protect the eyes. Not one person out of a dozen can by an effort
S VilSfrevent <himscl Toms guarting s siomach fom &
pretended blow; or prevent extending his arms when falling on
a feather-bed; 5o that those actions have the appearance of being
reflex or instinctive like the winking of an infant. But as infants
or even young children have no tendency to extend their arms
o guard their stomachs under the above circumstances, I presume
these movemens i th oldare due tohabit
Thay ks o o o comlet
e ot Notmabndng ot Tmmostaiiy
oo o oot Save mecuEacaly b ol e,

instruction or sufficient reasoning powers, which actions it might
ave been thought would have requied such aids; s performance
by all the individuals of the species at all known times in an
alost unvarying maner, & ighorane of the cnd for which the
action is perform ed/7/|mv= generally been looked at as the chief
characteristics of Instincts.
© Gringer, quoted by Camenter. Comp. Physology 4 Edi.
Kby & Spence Tnroduction to Entomology sems o e o contan the best
o >

Voluntary movements 1o be exceuted i dtsl b the nfacnce of the will . 946

Eambritice: Unkrersity Brass. remrodue
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MENTAL POWERS AND INSTINCTS OF ANIMALS

none of these characteristics can be considered as quite
e Thas it cannot b doubted that reson sometmes comes
{ate play in the performance of nstinctive actions. Huber afer

aie Supeno stye (af mabire bag cotanly Gyoa o

give o or
three instances: a very irregular picce of comb, when placed on
s amacth able oterod mach, 80 hat the Humble-bee could not
‘work well on it: to prevent this, two or three bees held the comb
by iving their [mnl fee on te table & thir hind fect o the

o do, relieving guard, for three days,
i bk opgoning il of ek ow gk e it
s this could handly bave gocamed u nature Some othe humble-
bees shutup, where they could not et moss it which to cover

d them

A slip of glss aving been placed by Huber in a Hive in front of
mb, the bees before actually coming in contact with the

occurted to them in nature.’ Again in one of Huber’s glass-hives,
one of the combs slipped down, & was then fixed by buttresses
2 bl of sy e e o o side:* this is not very
surprising as Bees often strengthen the edges of their combs by
Ticlng pillrs to he walls;but s it was Winir-—, when the Bec
do no work ofthe Kind, i is 8 marvellous fac that he Bees

arly scemed to take ftom the acciden, & consequenty
s"cngr.hencd al the other combs which seemed to Huber 1 be
quit

i B, Brede ives on the vty of o rind he ollwing case

comb below; Thus poving it hey had mended it to nswer 8 merely
iemparey pipon

‘ i P i i i s 2 L2 P,
514)p 215
(5. aber Abeiles,vo. 2, p 2688
382 vol. 3,477,495, 487,
# E,ynmnwnwm T 854,185, Darinpresened all s i

Cambridge University Press, reprodiis

VoL 1.
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MENTAL POWERS AND INSTINCTS OF ANIMALS

9/Kirby & Spence, like all other good observers, admit that
cassionally in some slight degree modified by intelli-
gence; yet they doubt whether reason has been the modifying
ent in some of the foregoing & other such cases. They argue
that these modifications of insinct have always been limited in
degre & unifom i kind but tis peshapsis raher begging the
question. We must not forget that as Bees have no written or
traditionary knowledge, thei power o scting inteligendly under
e circumstances must depend wholy o ther innate deg
niligenee; which no doubi would i
uniform. By the same line of argument we might almos prove
that the canoe & weapons of the Fuegians, whict h have remained
the same for nearly three centuries were not the product of reason
but of insinet. These uhors! arg that if Bees acted by reason,
arin & sometmes use mud o moral
ow usbut one intance

instead of a pr
oftheis haviag substtuted mod To propol ther
Could be no Boubl of heir having becs her Giided by reason.”
‘A they have answerod o this appeats or Androw Knight saw
his Bees repeatedly removing a cement of wax & turpentine, with
which he had covered barked trees, & using it as propolis 10/
everthless in acarty al variations of istingive achons mmugh
reason, ,nstinct continus (o play by far the more i
G el e bvebos b e bosb seigut seasce o o,
the s of hase
thre

the cells on bor
the outside of the bend had o be made wider & wider towards its
‘mouth, whilst those on the inner side had to be made in the same
proportion narower & narrower: & this had (0 be done by a
mulitude of workmen;—a marvelious piece of architecture; quite
transcending the powers of reason.”/
10/1 do not doubr that we often underrate the intellect of the
Tower animals especially those insignificant in size; therefore it is
well to remember, what the most capable judge von Bacr, has
said namely "t he Beeis n fat more ghly organized than
a fish, other type’.* the power of com-
runicaing ncligonce amonga ois i wben ront st adiommng
nests of the same specics, countless hosts join in deadly strife,

Introduction to Entomology, vol. 2. p. 497,
Rl Tt 07, 2

2 Kiro & Spence Indveton v

‘ios
P ok Fmens, i by Haxley in Scienifc Memoirs: Taylor May

an
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MENTAL POWERS AND INSTINCTS OF ANIMALS

each ant knows all its own coprades I' We are not much surprised
when we hear from Rengger* that the wild monkeys of Paraguay
gather oranges, which is ot a native fruit, & have learnt to beat
them against the branches o as to crack the rind, & thus to pec
them. Nor are we surprised at a dog, which could not leap 2 gate
am i its mouth, pushing the ham, under the lower bar,
then leaping the gate & carrying it onwards." But we are surprised
when we hear from an excellent'/[source that: "The cobra is
rather a sluggish snake; .. it fecds principally on toads, whic
it captures in holes. I once watched one which had thrust its
head through a narrow aperture and swallowed one. With this
cncumbrance he coud not withdraw himself: fiding this, he
reluctantly disgorged the precious morsel, which began to move
off; this was (o0 much for snake-philosophy (0 bear, and the toad
v agan sezed,and agin, afer violet effrts (0 scape, was
the snake compelled o part with it. This time however a lésson
lad been et and e toad was eized i e
andthen swallobied i riumph
glance lower in the scale of life. An esteemed
namuhs? Whils i jatching a shore-crab (Gelasimus) makin
ow threw some shells towards//["its hole, in order to see
wheihoe 3 wool being 1 v sgiie o ok o T four it were
thus thrown, one only entered the hole, the others remaining
within a few inches of it. It was about five minutes before the
animal again made its appearance, bringing with it the shell which
had gone down, and carrying it to the distance of about a foat
from it burtow, it there depasited it Secingthe others Iying
near the mouth of the hole, it immediately carried them, one by

50 low a station in the chain of beings, were the result

rather than of blind instinct.. "]12/How unintellectual does a

mail sppear, but bear Mr. W White,” who fixed a land-shell
uppermost in a chink of rock, in a short time the animl

Protruded fse (o s wtmost ength, & ataching it foot verticaly

Kiby vol.2.p.74,525.
Dl os s vuml]

% Sawgethere von Parig

(ice Darvivaded'

1530.p. 39
peci’ Vm:u\;axu!ouﬂ]

SR s poe. The el

ooy WLt e Lo o gl
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

above tried to pul the shell into a straight line; then resting for
a few minutes, it stretched out its body on the right side & pulled
its utmost but failed; resting again, it protruded its foot on the
lef side/13/pulld with it ful force & fieed the shell, This

ctions, which seems so geometrically
et Eaeht e Yok oo, e Lonscal. e sesioms
kept two snails (Helix pomatin) in 8 smail garden il provided

with vegetables; one of the snails was weak: tim

Sound one dsagpeared, & was trace lime across a wall
into another well stocked garden: after an absence of 24 hours it
returned to its sick companion & both started together by the

same track & disappeared.” This looks like a power of communi-
cation affcton & even escon i 8 suail. Ever the headessayser
seems (o profit by experience, for Dicquemare” asserts
{aken foin  degih never unbovered by the se, open their sh:!.ls,
Tose the water within & perish; but oysters taken
depth & place, If kept n reservolrs, where they are cccasionally
el uncovered Tt a dhort i & are oherwise commoded, Iear
0 keep their shells shu, & thus live for  much longer time, when
taken out of
idd who had had such immense experience” states
his conviction that the varied dispositions in the Canary strongly
tend to be hereditay. He, also, ke Bechaten insists on the

Gersy of disposition in nestling Larks taken from the
Humboldt' says that the Indians who catch monkeys to i
“know very well that they can casily succeed in taming those

hich inhabi ertan lands; while monkeys of the same species
caught on the neighbonring continent die of tero or
they fid themselves in the power of man’. o with the g
These divetse dispositions eem here (o in families

THLoud Brotghem ha sl i ignotatosof e Sl id
is highly chauclemlvc of all instincts; & so it undoubtedly is in
the vast majority ofcases, No one supposestht the White Cabbage

cerlly kncws why 1 deposits i e5gs on the cabbage, We see

how blind an impulse instinct s, in such cases, as caged Birds,
hich are not mated 8 ae not going g build, yet having  taste
for carrying bits of sticks in their beaks;* /14 v/in Thrushes reared
om the nest n  room, where they could never have seen another

ey ging
H Phsique vol 28.p.244,
i B B
2 Personal Namsive vol. 5 .
R g Ovsriion ot isry 1846.p. 162
@
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MENTAL POWERS AND INSTINCTS OF ANIMALS

lhmsh amusing themselves with bammering o siver hinble
d substance, in exactly the same manner as these
Thisdo snml shdls— 14fin Beavels hen kept in 8 place wilhout
water accumulating picces of wood: in Squirrels when having no
gt
hen paced an »bace bl i exacly e same manner a5 they
ip with moss & straw. But in all cases in whi
ml=l||gen:= Comos 0io lay, (o sl bt 1 8 oo
know what it wanis to do. When the Humble-bee carded the
threads of the cloth, it must have known that it wanted moss
The/1/caterpilla of the cabbage Butterly, before changing mio
a chiysalis, covers a small space with a web of silk, to which the
suspensor girth of the chrysalis can be firmly attached; but Kirby'
found that when this metamorphosis was cffected
by a muslin lid, the caterpillar perceived that the preparatory
web was useless & did not make one, but fixed the girth to the
muslin. The Tailor Bird weaves threads of cotton, with which to
sew up the edge of a leaf to fom its wonderful nest; but it has

the cotton; though it cannot know that it makes its suspended
nest that its eggs may be hatched, & its young reared safe from
snkes & other cnemics.

Perhaps the most striking character of an instinct is that the
young perform the action without any experignce, as perfectly
2s do the old: thus Reamur & Sw: mmlnm posiively asert
that/16/a young Bee, as soon as its wings are dry, will collect
Honey & fsbricate a el as adrordy 1 the mos: hoary inhabitant
of the Hive. Young cuckoos migrate two months after their parents
have started & they must be able to perform their first journey
safely. Tnnumerable insects can never have seen their parents
& yet they perform instinctive actions perfectly though only once
in their lives; for instance there is an Ichneumon, which deposits
its eggs within the body of a larva hidden between the scales of
a fir-cone, which it can never have scen.’ The manner in which a
Hawk makes a swoop & seizes its prey on the wing, must be
* Peany Magazing vol 3. 1834 p 12
3 Flourens fr Uinstint des Animaus 15

B Chamesuonh Mas. o ot Mot 1. 1857, .7: Arcbidop Wty
 brendng s cover £ et o0& i e o

Tnroductfo Enr vol 3.p. &

Kifey & Shence Tnoduct 1o Eworiogy ol. 1. 357

Cambridce: University Bress, reprdll



MENTAL POWERS AND INSTINCTS OF ANIMALS.

considered as instinctive; but Durcau de la Malle' witnessed the
ich the young birds were trained by their
parents first dropping dead birds & then letting live ones escape.
s a surprising instinct which leads (he ferret (0 bite the back
part of the head of the rat where the medulla oblongata lies, &
where dealh can be cusiest inlicted; bt Professor Buchanin®
states that young ferrels "instead of having for their single object
1o put themselves into the propet posiion o nflt the desth
wound, engaged in a conflict with the ras"; yet they had the
Droper instac though no pefuely developed. for hey dashed
singing of Birds is instnctive,
Yet it is notorious that their notes are improved by practice; &
that young birds at first sing very badly." But it may, perhaps,
e said that in these cases the instinct from the first is perfect,
but that the musles do nt thoroughily obey the wil, untlthey
e been prctc
ot of il e sometms infunced by iations.
Sulng 18 b adbolly & young Eten lokonthe oacs e oF b
ot & then washed s face with the moistened surface; T concluded
that wrifling as this action was, it was instinctive: bt Durcau de
la Malle® brings Audouin as a witness that three puppies brought
der a cat learnt this habit of washing their faces. At the
Eccalobeion’ in 1840 T saw chickens hatched without a mother,
and when exactly four hours old, they ran, jumped, chirped,
Scratched the ground & crowded together, s f ound the henr—
all actions beautifully instinctive. It might have been thought
that the manner in which fowls drink, by filling their beaks, lifting
up their heads & allowing the water (0 run down by its gravity,
‘would have been especially taught by instinet; but this is not so,
for I was most positively assured that the chickens of a brood
emselves, generally required heir beaks to be pushed
into a trough; but that if there were older chickens present, who
had learnt to drink, the younger ones imitated their movements,
cquired the act. It has been stated that lambs turned out
‘without their mothers are very liable to eat poisoning herbs; & it

Toma2.p. 406

e Chalesworth M 2185 p 402
m.mm-..,mm o val 9. 8455378
3 Bechatin Stibenvosel 4 Edit p 1

Jes smimaus. 1802,

mmma P o el s o B b

e S Nat Tom 22

[s,[ ham B Lo
591

o
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MENTAL POWERS AND INSTINCTS OF ANIMALS

seems to be cran, tha cale, when fs//inroduced nto 5]
country are killed by cating poisonous herbs, which the
lready nasiralised thre have earat 10 avord. |
Animals undersiand & profit by the cry of danger of other
species, as every sportsman knows: thus, in the United
{Rbabitanis ko the Martns to build on ther houses a5 ﬂ\e\r
k appears, alarms the chickens, though these lati
ars ot aborigines of the county.In the summer of 18571 gbserved
h more curious case of one inset apparenly
complex action from another of a differg
experiments, which | was making, 1 Gl oty very ey
of the tall Kidney-bean, & I
numérable Hive-Bees alighting as usual on-the lef wing-petal
sucking at the mouth of the flower. One morming for the first
ime I saw several Humble-Bees, (which had been extraordinarily
xare all summer) visiting these flowers & I saw them in the act
of cutting with their mandibles holes through the under/20/side
of the calyx, & thus sucking the nectar: all the flowers in the

repeated visit to ench flower were thus saved much rouble in
ing. The very next day 1 found all the Hive-bees without
zxcepuon sucking through the holes, which the Humble-bees had
made. How did the Hive-bees find out that all the flowers were
bored, & how did they so suddenly acquire the habit of using the
holes?—T never saw, though 1 have long attended to the subject
or heard of Hive Bees themselves boring holes. The minute holes
made by the Humble Bees are not visible from the mouth of the
flower, where the Hive-bees had hitherto invariably alighted: nor
do I believe from some experiments which I have made that they
were guided by the scent of the nectar escaping through these
orifices more readily than through the mouth of the flower. The
n s, also, an exotic. I must think that the Hive-bees
ither saw the Humbie-bees cutiing the holes, & understood what
they were doing, & immediately profited by their labour; or that
they merely imitated the Humble-bees after they had ‘cut the
holes & were sucking at them, Yet I foel sure, that if anyone who
had not known this previous history, had seen every single Hive
e, without s seconds hesitation, flying witthe vimost celrity

& presbion from the under side of one flower to another; &/21/

e

) Al & Mg o Nt Wity 2 eris ol 2. 564 [Lim, On e
Tistory: o] Amoenitaes Acsd. vol . p. 403 [Linné, Swe ok

o T S hoes Tacs 50, sepad o Lo see Youun on Shen
503

* Ralos Tevels vot 2.p. 145
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MENTAL POWERS AND INSTINCTS OF ANIMALS
thus rapidly sucking the nectp, he would have declared that it
was a beautiful case of instinct."

2141 have published an account of this case in the Gardeners Chronicle
1557 p 725 Whether the perforations of Flowers is an instinctive action in

Petanon Pselus Vi b, Arae,Silviaptns & Crth. smm
coccinca, Mirabilis, Ant may
B Miclampyras & Lomcors potad in s

o me ey coud visit el cwce s many pertorated, 1 nowperorted
flowrs i e game e, Inagebeds of e same Tlower,whic i reguented
by numerous bees, T found every sngle Nower perforaied; Wheteas & sigle
Pt o the same species i anotht pat o the same garden, & th lter
Tlowers in the very same bed, when few in number, though visited by Becs,
e not peloraeds & i somed 0 me s i 1o s ot s of
 Vorking ot s e & comeqiet e cae valy
Moo 1 he oove ocs we publied by me - Gardencs Chroniic 1991
Avg. 21—/

e v/Many curious facts could be added on this subject. For nearly 20
years T have attended to the actions of Bees in flowers; & never during this
time did T see a Bec visit a wll perennial Phlox, until the summer of 1857,
when every single flower wes perforated & visited by Humble-bees— 1 never

by batling il i e becs, ndustousy scked the pansics i
et
21/The only remaining character which has generally been
uicd to Jnstinct, 15 that they are unvarying in all paces
& during all time. To assume that they never change during
loeg Jupse of geological tme i 1o beg the question: & we sl
prescnty sce tha inslnct ar ot quite mmuiable
Although from the facts above given, & very many more might
have ben added, | must believe that insingis ar cecasionally
subjected in some very slight degree to the influence of reas
experience, instrucion & mitation; & though I believe that ;uch

s

modifications may be of some importance.
bbitul, & flom habital acion becorning h:r:dlmy o ek
rease scussed at some length the intelligence of animals
e T o iy s ot 2 s modicapons s of
ordinate importance in an extreme degree, to that blind impulse
strictly called an Instinct.

! [Darwinpresented the following loogpararaph a  foonote]
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MENTAL POWERS AND INSTINCTS OF ANIMALS

22/Several of the elder metaphysical writers of England & France,
& of late years F. Cuvicr' have compared instinct with habitual
actions; & it seems (0 me, laying quite on one side the question
of their origin, that nothing can be juster or give us a more correct
notion of the hature of an instinct, than this comparison. Look at
& persen laying a famiirtne on th pianofort (i s Bishop
Berkeley's ilsration), at he same {me conversing

e bow el o
unconscioualy, he pertartas most complx action

played,everyone, 1 hink, wouldhave caled i ane a5 compl
i s the song of a bird. It has indecd be
Tl eviants D s b chloi Ve, oo hardly or
not at all be distinguished from thoroughily habitual movements.
Many babils once/23sequicd do sot continne inproving or
altering but remain, like an instinct, the same_throughout lifc.
Habit, indecd, are very ofien performed by & blind mmpulse in
direct opposition to the will, as in the case of Sir W. Scott's
clerklike flouish o he botim ofthe pageJ23 v baue beaed it
emarked & noticed it very many times, that almost everyone
from the habit of | blowmg out spll caefully blows ot the mere
into the fire: I have found it
quite difficult to cure mysel’ ot tis misiake of babit which may
be compared to such mistakes of instinct, s a kitten' carefully
o ik bk € e o it Sl s by
seen a kitten shake its feet, as if wetted, when it merely touched
its nose with water; & another kitien did the same on hearing
water poured out,/23/Yet the will & intellect may readily come
into play, as when a woman immersed in thought is knitting & she
‘meels with some lttle accident; this will arouse her atention just
enough to get over the difficulty by some slight modification in
the habitual knitting movement; almost in the same way, as we

noticed that plrsens o weak intelect ar very apt fo all into.
em. s, 0. s

ens de Hstine des Avisass.
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MENTAL POWERS AND INSTINCTS OF ANIMALS

habits; & I may mention that I once knew a decidedly idiotic
dog/24/which had the instinct of turning round before lying do
on the carpet (a remnant it may be supposed of the instinct of
forming a seat in long grass)' so strongly developed, that he has
been counted thus 1o tum round twenty times. Habils again, just
< st el become asocited “with partcular sates of the
bod or periods of t
T repeating anything by heart o in playing a tune, every one
feels that if interrupted, it s casy to go back a lite, but very
difficult suddenly (o restme the train of thought or action a few
sieps in advance. Now P iuberhas deseribed a catrpla which
s by a successon of processes a very complicate
Tor ifs metamorghosis; & he found i ibe ok o el
which had completed ifs bammock h stage of
i o 4 e s ok cxpie) o ol bt
third stage, the catemillar did not seem puzzled but reperformed
ihe fourth, i, & sv25/gages ofconsirution: i, however
a caterpillar was taken out of a hammock made up, for insiance,
to he hird sage & put ito o nished up o the sixth Stage, 55
that much of its work was done for it far from fecling the benefit
of this, it was much embarrassed, & seemed forced fo go over
the already finished work, starting from the third stage where
it had left off before it could complete its hammock. So again
the Hive Bec in the construction of its comb seems compelled
0 follow an invariable order of wor abre gives another
curious instance how one instinctive action invariably follows
another: a Sphex makes a burrow, flies away & searches for
prey, which it bings paralised by having been stung (o the mouth
OF i burrow, but always enters o see tat al 1 right within
before dragging in its prey: whils the Sphex was within the bur-
row, M. Fabre removed the prey to a short distance; when the
e came out it soon found the prey & brough it agai to
the mouth of the burrow; but then came the instinctive/26/
necessity of reconnoitering the just reconnoitered burrow;
often as M. Fabre removed the prey so often was al this gone
over again, o that the unfortunate Sphex reconnoiered s burrow
Torty times consecutively! When M. Fabre, altogether removed
the prey, the Sphex instead of scarching for fresh prey &
thus ' making use of its completed burrow felt itself under the
necesity of following the i of i iestnct, & before maling
anew burrow, carefully closed up the old one as if it were all

B, Jess Gleanings in Nat. History (3 seris) p. 141, [Actually p. 23]
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MENTAL POWERS AND INSTINCTS OF ANIMALS
right, though n fact utterly useless as containing no prey for its
larva'

her way we perhaps sce the relation of habit & instinct,
‘namely in the latter acquiring greater force if practised only once
or for a short time: thus it27/is asserted that if a calf or infant
Has never sucked is mothe, it i very much casit o bring if
up by hand than if it has sucked only once” So again Kirby*
Sated that larvae aftr having “fed for & Gme on one plant wil
die raher than est anothr, which would bave been pefectly
acceptable to them if accustomed o it from the firs
Ahough as have here atiempied (o Show thers i a strking
& close parlelim betweenbabits & intnt, & slthough abil
actions & states of mind do become hereditary & may then, as
5t oy T cas v o ropesly b cale stiackve: yo § o
ravest et 1o ook at the great majoriy of
insincts a aéquired through hbit & become herediar
inct malated st hiogeh natist
Slection of Sight & profable 1 modxﬁcsliom of other insincts;
whxch modifctons, ook av28/as dueto the same cases whid
Variailons n corporeal tructures. Indsed 1 suppose that
1 will hardly be Gisputd that when an instinctive sction s ringe
itance in some slightly modified form, tht this
‘must be caused by some slight change in the organization of the
rain. ' But in the case of the many instincts, which, as I believe,
have not at all originated in hereditary habi, I do not doub that
they may have been strengthened & perfected by habit; just in the
same manner as we may select corporeal structures for fleetness of

pace,
29/After these preliminary remarks on the nature of Instinct,
we have, in order to render our theory at al probable, to discuss,
whether the mental faculties & instincts of animals in a state of
nature do vary at all, & whether the variations are inheritable.
We have, also, to consider how much to atiribute to the effect of
habit & how much to the natural selection of what may be called
chance variations of preexistent instinets. In these latter questions,
& indecd as rendering variations of instinct in a state of nature,
(he more probable, it will be desirable briefly to consider the

e in gl de eenes Mo 4 o Tome 1 . 45—t e
Hie e,

Caterpls s P Huber in e, Soé.Phys. dé Gentve, Tom vip. 154
it e b ey v, s e Ralogous remarks on
it subject,see Darwin's Zoonomia vol |

i Reut, Iecvdcion s Eusommlogy oL, 1

Thie i cxprenly i B. Bredics opwion. o ‘s Pochotogica Inquiis 1854,
p 199

a
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

changed instincts & inherited habits of domesticated animals. As
by our theory, instincts can be modified only by the addition
Yoy sclesion of imcrous syt sasiasions or by slovty
changing habits, so it follows complex instinct must
Eevebeia pracuded b9 padated chach of tpte Tkt &
we ought to be able to show that such a/30)series has existed, or
at least that there is no instinct, which might not thus have
cngiaid teough o sres of It clasge. But ¢t ahold be

remembered that we here nccessarily lic under great
e st an b osshacd. & it Gt b rought o
imens from foreign & litle-known lands; therefore we have

2 right to expect ncarly such perfet Seres a5 in the case of

Corporeal siructures. Morely for brevity sake. 1 will not enter

epuraely on il these scveral heads, but will do 0 oceasionlly
instincts.

bon in a state of nature & captured young show
8 reat divrsity of dispoitons s the unanimous convition of
all who have to menageries. 1 could give numerous cases

is common to our domestic nimls

T Is nlorious; & that these nfntely. veiod dlspns\nens
strongly end o oS mhetiod i th deced opinion o

who have written on our domestic quadrupeds. Some vcl:nnary
authors maintin hat dispositon is more Stongly inheried fn he
horse than corporeal

In the euly pant of Lhipl:r it T had occasion to give several
cases of the same animal having different habits of lfe in different
plsces, & of ch.mges in habit in naturalised nimals & in naive

, where the country has long been occupied by man. These
— rms Send hio & can harly be sepataied rom cases of
changed Inst
e st of ol B S TS,
peculiarities, consensual movements etc., it is quite Superfluoys
o give examples Lhcy ‘may be found in all Treatises on Inheritance.

Sce Cori on the Elcphant in the Philosoph. Transactions 1199 p. 32 —For
o B & Doves e M o s ot s B i
1847 120 Afcr spesking of the sulky. timid or confding dispoidions of
o e i aviosaiy
in'the characir of Humming birds as in men'~ Bechsicin, scems 1o fave,
piicualy ended 10 i uparnsga e 45241 3 Lk e
Fame remark: h it on the dffrence in he ey of fcaming 0 ing & 1
Sors o pecuaiies f Sspouion i Bulk aches & Lies ke s the
nest & i Canary Bids bred bnder domestication
e Uit ol Dr Fesper s Tom. .. 340 841 may bee

call o ind the remarka made o the autority of Prof Stokes

Eambritioe: akarsity Bigss: reprodie
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

Many of these sre xtremcly urous & well aubentcaed. John
Hunier has remarked that ks, that i any peculiar wa
Rerfurming gome sction or some 6dd movement »ﬁm e
in state of mind or body, are
Father, whof3Lpractsed s 3 physician o s ;lxty year, gove o
many cases of children, whose parents had died during their
Tooncy: o mheried il sorts of th slightest peculiaritics, as
a peculiar manner of placing the heads whilst reading, play

plessanly xcited & st 1o other fime, hd 3 most pecular &
imesisible ik of rapdly moving her ingers lterally. with b
Hhands placed by the side of her fce; & het athr had nr:c\s:ly
ihe sate tick under the same frame of mind & w
qute conguered even i old 3 s in tis insace e cout not
possbly bave been an

vThe inheritance cfany pccuha( habit o ik seetns ta
me onl ne step more m any cases on record
OFsomathing et i mfan:y ¥ u.uuw forgoten, bt recovered
dhring the delisum of 8 severe lness. T wil give ane ltaion,

ad be

memory came & sheexclaimed that # was  song her old & forgen
Portuguese nurse had sung to her. It s a curious fact that after

eange propensity 1o éat clothes hung up 1 dry: il her progeny
,..v,t..mx e mm.;.m & were 5o troublesome hat thy were at st 1l

8

Cambridae University Bress, reprdiik
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MENTAL POWERS AND INSTINCTS OF ANIMALS

this conscious recovery of the air in her subsequent fits of delirium,
e never once sung it again, although before hand it had been
her constant habit to do s0.—/
at the several breeds of Dogs & see what different
tendencies are inherited, many of which cannot, from being uterly
useless 0 the animal, be inherited from their one or several wild
prototypes. T have talked with several intelligent Scotch Shepherds,
they were unanimous that occasionally/33/a young sheep-dog.
without any instruction will naturally take to run round the flock,
& all thorough-bred dogs can be casily taught to do this: though
they intensely enjoy this exercise of their innate propensity, yet
of course they do not worry the shecp, as any wild canine of the
same size would have done. Look a the Retriever, which
naturally takes to bringing back any object to his master. Every
naturgist has read of Magendies cxperimenis on s dog imparted
from England. The Rev. W. D. Fox imforms me that he had faught
in'a ingle moraing; & young Retrieve sic montn ol to Toeh
& carry well, & in a second morning to refum on the path to
Scarch for n bject lef purposely bekind & ot seen by he dog,
yetLknow from expeience how diffclt it generlly i o teach
this habit at least to terr
consider one ofhér case, though so often quoted, that
ofthe Poinir; | have myself gone out with  young dog [t he
E ludicrous manner
for he pointed fxw:lly ot oy oyt eent of s, bt o s,
& large whit stones; & when he found s lark-ies, we were
acmnym/mmpencd 10 carry him away: he backed the other
dogs. Generally young Pointers mqmm some litle instruction, &
ocasionaly ) give moch touble T hts Sommonty been supe
posed that pointing is the pause before the spring of 2 beast of
prey, caried o an excess, quite useless t0 a wild animal,
hereditary./34 v/Two pointers of Col, Thornton's are said (0 have
stood for one hour & a quarter./34/This habit & the silence of
Pointers is the more remarkable, as all who have studied dogs
agree in classing them as a sub-breed of the Hound, which gives
tonguc So frecly & dashes after his prey. The tendency in the
young Pointer (0 back other dogs, or to point without any scent
of game, when they sce other dogs point is, perhaps, the most
singular part of his inborn propensities.”
* Col. Hamiton B
L Wit repect to he nhried tndency o back s CI. SL Jol's Wit
Sports ot the Ihghlmdx e 0T oo Do Bt it
P! 144, Blaine, Encyclopedia of Rura Sparis, p. 791 — Besides the tenden
s Pomers het s pecuiar manies of qisririog ek w1

a2
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MENTAL POWERS AND INSTINCTS OF ANIMALS

e were to sce one kind of wolf, in a state of nature

other species of Wolf, f chasing its pre;
sianding silent & motoslss o the scen even for more than a1
B, with he3fwolves of thepack ll g th

like atitu uly appron hing, we should surely call

than 0
it Inys its cggs on the cabbage: yet an old dog will sometimes
is inbon propensity & sagaciously show that he daes
um-\mhnd the vge of pointng; for insance i the case of Col
tchinson's dog’ who in cover without having been taught would
bresk i point, & run round the game to dive it towards his

35 wIMr. Colquhoun (n his Moor & Loch 1841) states that his Retrever, like

oter wellbred & tained dogs Would never ruffle @ festher of the game which
he rewievd: but one day afte repeatedly trying ounded
mallards across inding that when one was Jefl it scrambled away,
“he deliberately killed onc, brought over the other & then reumed for the
same thing happened to Col. Hutchinson (p 46),
rying u winged partrdge, came across 3 de
finding that he could ot carry the winged & dead
one, was enabled to

be remembered that it 15 abhofrent to & good Retriever

o hurt his game.

357t sems o me to make o essential diference hat pointing
is of no use to the dog, only to man; for the habit has been acquired
through man's s selecion & aining) wheross orditiry Jncs re
acquired through natral slecion & training, cxclusivcly for the
animal's own good./36/The young Pointer often points without
ay insnucton, o e e oo o e e e
have also seen is sometimes to be the case with true instincts, he
often profis by these aids.

36,V s ittt detrmine how much dogs e by experince &

dher canbe e doubt ot o s
s i sineive, ol Rouio] . prseni poc
1] p 339) believes that certain dogs in

e wihaa: Caschbon o s by of e s wioch oy B
& that certain other dogs when first taken out run round the herds of

1 ik, impssble (o ead Si ohn Serghts admible Pamphison nstint

or Andrew Knights paper on the Hercditary Propensitis.of Animals in

Philosoph: Transactont 1537 p. 365, witont beit convinced to What an
sy degss ualies bsome iy %

more cspecially

FDog Bresking p. 3
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MENTAL POWERS AND INSTINCTS OF ANIMALS

Peceari. We are led 1o belicve that these actions are instinctive, when we
ear from Sir T. Mitchell (Australia vol. . p- 292) that his dogs did not leam
o safely o s e Emu by he neck, il v close of s second cxpediion.

andy it sems Ut e gy eamed from cach ater (ot Voyage
Sir 1. Ross, vol 2. 246) the best way of atacking the wild
h breed of dog delights in following his peculiar inborn
propensities. The most important distinction befween pointing &
tre nsicl, isthat poinin is lss sl inherited & varics
atly in the degree of its inborn perfec , however, is
it what might pave bsen expected for both ezl & corporeat
characters are less tru in domestic animals than in those in
a state of nature; in as much as their conditions of life arc less
constant & man's selection & training are far less uniform & hay
been continued for an incomparably shorter period, th
case of nature’s productions. If, then, the inherited tendencies of
the foregoing several breeds of dogs, do not essentially differ from
Ingincts, we se ot atIast th smplr insincs may be acquired,
without an act of Cre
et oot cngm o the acquired insines of our
lomestic animals, they have been spoken of by some authors as
simply hereditay habis; but37ilis,  thik, s incorrct. To take
the case of pointing, though I fully believe from facts presently
1o be ghven tha the Commpulsory tralning o habi contnusd during
many generations will have had much influence on the breed, yet
T doubt whether anyone would have thought of training a dog to
point, had it not first shown some innate propensity in this line —
 heard of other cases) which would
point for a short time. If those puppies of the terrer which inherited
any tendency to point had been picked ou, trained, bred-from, &
again selected, I do not doub that a breed of pointing Terriers in
time might have been formed. But in this case the selection of a
self-formed propensity would have had as much to do with the
formation of the brecd, ss abit. Even o the present day, with
r Pointers, the principle of selection is steadily at work; for
brccds from the best dogs. What the first origin of the
Tastnct of th sheep-dog, may fhave been, , L willnot pretend 1o
conjecture; but that dogs are born with numerous, slightly different,
tendencies38/independently of the abits oF thlr paeats, cannot
1 am assured by Masters of Hounds that their young
dogs show decided differenoss in ther nature, some being bee
o find their fox in cover, others to make casts or patiently to
-
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MENTAL POWERS AND INSTINCTS OF ANIMALS

recover the lost scent, or to recover it on roads; some tend to run
strageling, others pack well &e; & that these different tendencies are
in some degree hereditary. Had there e any bjec fherecan e
oo doub hat packs could b formed with differnt inni capacies,
as indeed we see with Fox hounds & Harrie en when
{aken out fo the fr ime have a very different mode ofhunting st
e another class of facts: so many independent authors®
have stated that horses in different parts of the world inherit
artificial paces, that T think the fact cannot be doubted. Dureau
de Ia Malle asserts that three different paces have [been] acquired
since the time of the Roman classics that rom his own abservations
these ar ineried In these ancien imes t seems tht the ble
ught by curious & laborious processes; &/39/those horses
which do ot maturaly inhert his pac ar o tught it by the
Abipones, who fasten their front & hind legs together.
Buts i likely that these sborious pactices would ver have
thought, ot some horses shown a. natural turn for these

i
‘Tumbler Pigeons offer an excellent instance of an instinctive
action, acquired under domestication, which could not have been
ught, but must have appeared naturally, but probably has been
vastly improved by the continued selection of those birds which
showed the strongest propensity, more especially in ancient times
in the East, when Flying Pigeons were much esteemed. Tumblers
have the habit of flying in a close flock to a great height, & as
they rise tumbling many times head over tail. I have bred & flown
young birds, which could not possibly have ever seen a Tumbler
fumbls; afct a ew atempts over they went n the it Imiaton
aids the instinct for all greed that it is highly
desirable t0/40/fly young inds wih Trste old ome. Sull mors

Lowtun, on which I have given details in a former chapter,

Showing that during at leat th last 250 years these birds nave
1 to tumble on the ground, after being slightly shak

& to continue tumbling until zken up & blown on. As this breed

has gone on so long, the habit can hardly be called  disease.

| Sir . Sebright on Insinct . 18
Moo it Nt Gl . a0, Iacomly . 368) Dbt Accontof

s
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MENTAL POWERS AND INSTINCTS OF ANIMALS

1 nee hadly semar that ¢ would be a3 mpossbe o feach one
Pigeon to tumble; as impossible as to reach a ind to inflate
its crop to that enormous size, which the e pigeon habitatly
does. T may add that the Pouter offers a good instence of how.
cach animal enjoys performing its own instinctive action: when
a Fancier wants (o show off his Pouter, which at the moment will
not pout, he takes the bird's beak in his mouth & blows him up
like a bladder; & the Pouter, when let free, conscious of his
magnificent dimensions, uses his best exertion, as I have seen, to
retain his balloon-like appearance./

41/0n the other band some instinctive propensities in our
domestic animals must have originated wholly in hereditary habit;
Sombmnk by SHOE B 0l o e e

Which have. most strongly inherted the dcsired habit, or by the
destruction of those which have failed in inheritance. "The wild
kb smys Sir Sebright' is by far the most R

hat T know & I have had most of the British mammal

possteion. 1 kave aken he yourg ones um e nest & ndesvounes
to tame them, but could never succeed. The domestic rabbit, on
the contrary is, perhaps, more casily tamed than any other animal,
excepting the dog”. We have an cxactly parallel case in the
young of the wild & tame Duck./

41, v/In Chapter 7. T have given some facts showing that when races or

species are crossed ihere is & tendency from quite unknown causes in the

cross ing to rovert to ancestral characiers; —as, for instance, in

crossed pigeons the assumption of the wing-bars & A (strong) suspicion
e me hat  sght endeny o primeal widness oot

! OnTnstines 1836 p. 10, Phiosophical Transations 1837.p.369.
56
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MENTAL POWERS AND INSTINCTS OF ANIMALS

impossvl to gve them what s calld 3 mouth; the e neverheless
exceedingly dosile & more than ordinarly obedient when they undersand the
commands of their master”. Sturm'/42/5ays thal it is Rotorious that young
catle in the disrit where the old are habitually used for draf are much more
casily broken i than elsewhere. Our cows readily yield mlk, when tieir calves

In most of these cases, at least with the inherited tameness of
the rabbit & duck & with our Ponics readily learning to obey the
in, habit alone can have come into play: for probably no one
has Selected rabibits or ponies for their qualitis.
daily witness, but overlook from familiarity, a remarkable
case of instinct, changed from habit or training, aided probably
by the destruction of all individuals which fail in the desired
10 our dogs, which are with such difficulty
prevented chasing rabbits & other game, so seldom requiring o
be taught not to worry sheep or poultry; yet every wild canine
animal would at once attack/43/them. This was
native dog from Australia, whelped on board a ship, which Sir
J. Scbright tried for a year to tame, but which * if led near sheep

del Fuego & Patagonia, "which were brought o England
could casly be eevented fom indulgenge i he most ndiscriminate
attcks on poulty, young pigs the naives of these
Counties do nol Kecy, domeshe animls, heir dops have 0ot becn
{rained 1 spare them. Not only have our dogs st the desire 10
attack pouliry, but our chickens have quite lost that fear, which
1o doubt is as natural to them as to young pheasants; & Waterion'
found that some young pheasants hatched under a hen, though
tame t0 any person whom they knew, could never be cured of
beng 50 texiied at the mere sight of o dog, that some rused
into a pond & were thus drown ur chickens or you
ket becorme insensible o fear of sl kinds,. letthe hen give
the danger-chuckle, & they will run from under her body (to
allow theit mother, who has almost lost the power of flight, to
ly away!) scatier themselves, squat

‘44/Again look at the utter indifference with which our domestic
Yo e 10255 8.

allant (it Travls V2. 194).gives curious parteoars on his ead

Vi oo el tamed Calis e i e
In Col Hmilon Sk Traseon Dog. 16405 2151 ) Sanght o it p

R TE— Mot 191 Scc S .9
A fiend of mine con g o e e wal, it b co ke i
e S et e
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MENTAL POWERS AND INSTINCTS OF ANIMALS

cats pass by young chickens, which assuredly would be a delicious
‘marsel to any wild feline animals; as indeed all those who have
d several wild species know full well, Yet each kitten, even

ponlly, & svery Fancier knows how difficul i s to keep his
Bevoricssafe from thei comigiole cnems,the
i 7 o ek ot By g A
ards particular objects, as well s the loss of these
mdlvxduahwd passions, scems o me extremely curious. Let anyone
0 doubts their existence, give a mouse o a kitten, taken carly
Trom ifs mather, & which has never before seen one, & abserve
how soon the Kitten growls with hair erect, in a manner wholly
different from when at play or when fed with ordinary food. We
cannot suppose that the kitten has an inborn picture of a mouse
graven in its mind. But as when an old Hunter snorts with
cagemess at the very first sound of the hom,/45/we must suppose
that old associsions excie him almost s instantly, a3 when &
sudden noise tinctively start; so I imagine, with
{he difTrence tha th associaton has becorne hereditay irsiead
only fixd decpy by habi,the kiten without any deinic
anticipation, thrills with excitement at the smell of the mouse.
several facts now given, we may conclude that inerited
propensities & actions may originate, without any trainin
parents, as with the tumbler-pigeon; or that they may thus
appear in a slight degree at first, as in case of pointing, & be
increased by training; or that they may wholly arise from habit
in the parent, as with the tameness of rabbits, & without the aid
of selection. But in most cases, the selection of those individuals
which have inherited most strongly any propensity or action,
whether self-originating or due to habit, and the destruction of
those individuals which have inherited it freely, probably has
played a most important part in its/46/increasc or perfection.
T have discussed this subject at some length, as our knowledge of
what takes place under domestication is our best guide in speculating
on the origin of the Instincts of animals in a state of nature
nstincts are lost under domestication. In the just quoted
stances of animals born tame, it i in fact only that they have
Tost that timidiy, suspicion & restlessness so characteristic of wild
imals: the tameness, however of dogs, is something more, for,
Fmay add that the Rev. W D. Fox saw & brood ofhis Torkeys with thir mother
i s of oror ¢ 4 o peepin o f o o s v Tox remrked th
ek bl e e o ke e ght 5 f h g for s o
eudy' . Americi snake

™
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MENTAL POWERS AND INSTINCTS OF ANIMALS

a5 Sir J. Sebright has remarked, they appear to inherit an instinctive
Tove of man. I could give several instances of partially or wholly
lost instincts. Two examples will suffice: Chinese & Polynesian
dogs, though so strictly carnivorous animals, from having been
for many generations fed- on vegetable food, have lost their '
instinctve taste for flesh.” Considering the general babits o Birds, it
must be, as Paley has remarked, a most strong impulse which
Ioads n bind bo a1 80 closely on s eggs: Yo $0map oF oue broods
of fowls, as the Polish & Spanish have quite lost his srong instinct.
47/1¢is probable that instincts acquired under domestication
are much more easily lost than natural instincts.
Tumbler-pigeons, which have been confined for several generations
often quite lose the habit of tumbling, as was the case with some
of mine, which I allowed to fly: but a good observer assures me
that they more fixedly retain the habit of flying high in a compact
flock. The barking of the Dog is an acquired instinct, very different
in degree in different breeds, & certainly often lost when dogs have
become feral. Poeppig® says that puppies of the feral dogs of
Lup in the house, always remain fearful & treacherous
& with an inbom propensity o steal; so that the many excellent
qualities of our dogs here seem to have been lost. On the other
hand, Capt. took some young rabbits at the Falkland
Islands, where this animal has run wild for several gencrations,
& e is convinced (hat they wero mote iy tamed than relly
wild rabbits in England, which as a boy he had tried to tame.
The facility of breaking i the feal hrses i La Plata, an, |
think, be/48/accounted for on the same principle of some litle of
the effcsof Gomeptcaton being oo lehefeat it brged—
‘The acquired instincts of our domestic animals, resemble natural

species are crossed the instincls are curiously blended, & vary in
the successive generations, just like corporcal structurés. To give

a dog kept by Jenner® which was grandchild or had
2 quarter-blood of the Jackall in it, was easily startled, was in-
attentive to the whistle, & would steal into the fields & catch
miceina pccuha( manner. I may add. as showing what trifling

of Selboune Lt 7. Sum Ushe Rcen & 1.2 stes

mb:
e MH oo sl 50 a8 nipoetoed Bt Tove Sesns oensd

Perafvol. 15,290 Hunters s
a9
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peculiaritics are affected by inheritance that a dog with only
178 wolf's blood in its veins, would come, when called, "mais non
pas en ligne droite, comme font ordinairement les chiens".' Now
1 could give numerous examples of crosses between breeds of
dogs, both having artificial instincts, in which these instincts have
been most curiously blended, as between the Scotch & English
Shecp dog, beweenth ster & poine: e flet, moreover 49/
of such crosses can sometimes be traced for very many generations,
25 in the,coursge acquired by Lord Orfords famovs greyhound!
from a single cross with the bulldog:/49 v/this cross in the first
generation has so much courage, that crossed dogs of this kind
tied,in Aol Forestin huning deer were ah killed by atacking
i front —/49/0n the other hand a dash of the grey-hound,
will give s Tamily of sheep-dogs a tendency o hutk hares for
‘many generations, as | was assured by an intelligent shepherd.

We will now pass on to the instincts of animals in a state of
nature; & we will consider some of the best-known & largest
classes of instincts, & some of those which have been universally
ranked as the most wonderful, under the points of view which
mainly concern us,—namely their variability «(whether sclf-
originating or due to habit), which will allow natural selection

instincts, vl disey ed under
e Tollowing heads. (1) Migraion () Fea of Janger i Fegning
death (3) Parasitism (4) Nidification & habitation (5) ants making
slaves (6) the comb of the Hive-Bee./

50/ Migrarion.—The migration of young birds across broad tracts
ofthe sa, & he migrsion of young salmon from frosh ino sl

Jusly advanced as surpisig instincts. With réspest o the two
main points which concern us: we have, firstly, in different birds,
a perfect series from those which occasionally o regularly

| Lehor et Boonh 402
51— Daniel (e Blsine Encyclop. of Rual Spors p. 363)
eene St § oot Bemnl Lt uck WA e e AL
Lendency o hunt hares aver Tebthers.- S p. 193 o secount o ross o S
ointe: See, ls0 Andrew Knight in Philosoph. Transicions 1837, Part 2. for
Do See
Deer Stlking, p. 316 on he ctossed Bogs being killed by Deer

a0
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shift their quarters within the same country, to those whl:h
pericdically pass to tar distant Sounteiss, Gaverving ofen

in another; or different individuals of the same species, in the
same country are migratory or stationary; & these can sometimes
‘be distinguished from cach other by slight differences," drew
Smith has often remarked to me how inveterate is the instinct of
‘migration in some of the quadrupeds of S. Africa, notwithstanding.
the prsceution to which hey re in conscquence subjecteds n
s, cr, persccution has driven the Buffalo within

Ve penon’ /St n 3 e, th Rovky mountain;
& those "great highways, continuous for hundreds [of] m
always several inches & sometimes several fect in depth"’ w
by the migeating buffaocs on he esstem plains, are pover found
westward of the Rocky mountains./51 v/In the United States,
Suallows & other birds have lrgely extended, within quite 1 It
period: the range ofher migraton

517The migrtory insinct i bixds s occasonally lost 2 in the
case of the Woodeock, some of wich have lael, wilou
SHAgaable cauae Tk h b B BecpInE Satiomay I ety
& Scotland. In Mm leira l.hc ﬁm arnva.l m u.: andwck is known'®

Swift, though
belonging 10 8 group ofbuds nlmos( cmblematca of migration.
A Brent goose, which h: ‘wounded, lived for nineteen years

I confomets 8 o shout b Bt tace years, every spring
at the migratory period, it became very uncasy, & would, ke
other confined individuals of this species, wander as far northward

"W Thompion has given sn excellen & fll ccount of this whole subject.
See Natueal Hstory of eland. Bird vol . p. 247357, where b discorses the
oo, There seems resson fo beie (. 255) it he migrtors & novgatory
{ndividusis can he dhstmguished. For Scatand sec. Ch. St Tohw's W4 Sports

D Hiineken i Zeoigica Journal vl v.p. 75, Sce sbo M. E. V. Harcourts
Skeh of Madeir 15311 1
o
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as possible; but afer ths period " t ceased to exhibit any particular
fecting s ot o e the migratory impulse
at last worn out./
In the migration of animals, the instinct which impels them
to proceed in & cerain directon ough, I think, 1o be disinguished
ks e by whic ey i ll onp desion
from another & by jihich,afe saring, hey e enabed to
e o Gk mght over i apc sy & Hhewie o g
means, whether some fnstincive nssomauon it Changing e
perature or with want of food ich leads them to start at
The proper period. In this & othér cases, he several parts of
the problem have ofen been confounded together under the word
instinct” With respect to the period of sarting; it cannot of
ourse be memory, as young Cuckoos start for the first time tw
months after heir parents have departed: yet it deserves notice
{hat animmals somehow acquire & purprisingly aceurate iden of
time: A, dOrbiny shows that e Carscara iaw in S Americn
new the perid of thrce weeks & used at his intervi
monasteies where food was disrbuted o the poor, Ditteul
though it may be (o conceive how animals either intelligently o
instncively come t know a given period; yet we shal Imindiaicl ty
see that in some cases, our domesti animaly/S3ave acquired
i annually recurring impulse to travel, extremely like, if not
dentical with, a true migratory insinc; & which gan araly be

c instinct Jehich leads the pinioned Brent goose o ey
~

south we know not Not Fdo we know how a bird which strts in
the ight as many do, 10 averse he ocean, keeps s course, a5
if provided with a compass. But we should be very cautio
atfbuting o migratory animals any capacity in fhis respect,
YAeh e o ot sl v possne, pugh certainly in them
carried to a wonderful p To give one instance; the
experienced navigator wﬂngclﬂ rpatitts with asonishment at
the "unerring instinct” of the natives of N. Siberia, by which
hey guided bim shrcugh an intricate labyrinh of hutmmocks of

. W, Thompson, Nat History of Irland: Birds. Vol 3_p. 63, Tn Dr. Bachma's

e ot g
s . . Thompson on the Pasions of Animls 1851 p.9. & Alison's emarks on

i same respect —The old French M sionaics used
Ameica i were sctully sded Y mnc n inding it wey
0
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MENTAL POWERS AND INSTINCTS OF ANIMALS

fce, with incessnt changes of directon; whilst Wrangell *was
watching the different turns compass in hand & trying to resume
the true route, the Native had always a nerfeu Knowiedge of i/
$Yemeically. Moreover e prue in mgratey suimae of
their course is not unerring, as may be inferred from the
oo of o Swallows ohen met i by ships in the Allanuc
the migratory salmon, also, often fails in retuming (o its
tives, many Tweed selmon bemb caught n the Forth". But fow
all & tender bird coming wersing

T s, fnds the very s hedg: o g il o (Enghand.
‘where it made its nest last year, is indeed truly marvellous.

et us now tum o our domestcatd animas: many cases are

n record of animals finding their way home in a mysterious way;
& its asserted that Highland sheep have accually swam over
i it of the Forth o ther howe, » hundred miles distents
‘when bred fo thre o four generaiions in th lowlands they

retain stless dxswmuon T know of no reason to doubt the
ainute sccaunt given by Hogge’ of » fumily of sheep, which had
a hereditary lmwermly e st the i s 1o e,
called Crawmell but only ten miles off, whence the r.m ot lhc
lot was bought; & after their/35/lambs, we
Teturmed by heanscives to the pace where hey venally lived:
so toublesome was this inheited propensit, asocated wih the

period of parturition, that the owner was compelled to scll the
lot—Sill more nersing it account y several authors
rashumantes” sheep in Spin, it e e

e anmually migrated during Vay' from Estremadura (o old
Castile  disiance o shout 400 mils: ol the authors' agree that
‘as soon as April comes the sheep express by various uncasy

The number of bins, which by chace it he Azoes (€. Kun n Jounl of
S ol 1 2.7 548

Srerons ding e ¥

21 TreLTS o kX e it

a'ntend genrally mive a h perind hen ey a8 migrang i . Amaics
T repar 1 he Samo, s Scropes Days of Saimon Fehing . 41

: 1852 p. 748 [Leter by CND. Yout
on'Sheep p. 377

s Mg, e Bk S Qurd by Voun in Verny Sl

“The Verernarga] vol.

ot tarsiy s i Teal 789 L. 3834 I MO i
on e 7 34 et o et e o e
Coum

pibiictons with miar sceounts
ktche ot anrs o Aips Ens. T, 195 . 160) sl a1t e

Wil ol Kowin it s e gl for i Spprochin migraon” o
he higher Alps
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MENTAL POWERS AND INSTINCTS OF ANIMALS

motions a strong desire to return to their summer habitation."
"The unquictude", says another author "which they manifst
might in case of feed serve a3 an lmanack”. "The shepherds
must then exert all their vigilance to 1 their escaping
2for it is & known truth that they would g0 (0 the very place
where they had been born". Many cases have occurre of three
or four sheep having started & pe efomed the joun

IS engh gousuily Viss e e SevcmEArSay B8
wolves 1t 18 vey. doubtivl whethe st o migratory sheep are
aborigines of the country; & it is certain that within a comparative

Tecent period their migrations have been widely xiended; thiv
being the case 1 thing there can hardly be a doub that his
" nat £ o onc s cals i o mige a o
season in one dircction has red during domestication,
based o doubt o that passionate d:me to return to their birth*
place, which as we have
T whole case secms (o me sricily paraile (o he rmgrations oF
wild animals.
et us now consider how the more remarkable migrations cot
possibly have originated. Take the case of a bird being phy
each year, by cold or want of food, slowly to travel southward,
as is the case with some birds; & in fime we may well believe that
this compulsory travelling would become an instinctive passion,
a5 withthe sheep of Spain. Now during he long course of ages
Iet valleys become convered into stusrics, & these into widet
e, & sl ctniSTioel eteve tht the
Smonlee which st psioncd o0 mble northward,
ould lead our bird over th trackless \vnlers: & that by the aid
of the unknown power by which many animals (& savage men)
urse, it would safely ross Lhe sea now covering
the submerged path of ts ancient land journey.

¥ 211 do not ventuse (o suppose that the line nlnlvlgaum\ of birds

iere .
in‘the Agores; hough he thmks that perhgps the Quail which migrate fom
island o fsand may leave the wehipengo. |
? [Cansries o C.de Vrdes added i pencil ]
o4
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MENTAL POWERS AND INSTINCTS OF ANIMALS
1n the Falkland Islands as for as 1 can find out no land-bird is

Dethi e pave o ey 1y e g s he Besrt of e Bl &
Rein-dect.
SY/ Dstictve e, v alfeady dikcussd the herediary menes
o domestened e o b Flloe v e o
Pt always first to be ucquutd in's siate of
natrs, & hat under domestiction i only i los the
v achipengoc & ands unmndbicd by o, of Which | have
find an carly account, o e s
ntirly void offearof man: I have asceained this i six cases

in the most distant parts of the world, & with birds & animals
of the most different kinds. <OId Dom Permety says. dht the

ucks & Geese a the Falkland Tlands walkgd bfore them as if
mad [sic; Permety wrote 'prives i Al apagos

Tlands T pushed & hawk ofta ree with he mazele of my gu, &
" Latve given n my foumalof Recuches (145)p. 598 gt n he Pl
& Gty Tihads Cod Mo o (Kere callection of Voyages vol 2

st the € e Verde Ifnds ht e pigeons were S0 S i rsdily 1o

s head i b o B Cept Moresty o

I which h describs the exreme tamencsof he Pigcons —Capt. Carmichacl
n.. g e s o th birds 4t Tisun & Acunha in Linn. Transset

* Boioi bsoiave, 1., 4381
s
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MENTAL POWERS AND INSTINCTS OF ANIMALS

the little birds drank water out of a vessel which I held in my
ut T have in my Journal given details on this subject; &

T will here only remark that the tameness is not general, but is
special towards man: for at the Falklands, the Geese build on the
outlying islets on account of the foxes. wolf-like foxes were
e, farless of man, as wereth birds; & he sailors n Byror's
voyage, misaking thi curosy for lercencs ran nt the ater
Void thems! inall old59/cviised counties, the wariness &
s & wolves is wel koown. Al e Galapagos

o the g | lmd lizards (Amblyrhynchus) were extremely
tame 50 that I ¢ them by the tail whereas in other parts

ive perfectly, & feeds on submerged algae: no doub it must be
exposed o danger from the sharks, & consequentl, though it
tame on the land, yet I could not dri
{Ehen T traoe them In, hey always ewm directl back.to the
shore: see what a contrast with all amphibious animals in Europe,
which, when disturbed by the more dangerous animal, man, in-
stinctively & instantly take to the water.
e fameness of the birds st the Faklands is particularly
fting, because most of the very same species, more especially
e ecgor indn e excessively Wld in Tic del Fusgo, where
for generations they have been persecuted by the savages. Both
at these sands & o the Galapagon, t s partculary nole-worhy,
as I have shown in my Journal by the comparison of the several
aecounts up 1 the time when we visted these islands, that the
birds are gradually getting less & less tame; & it is surprising,
considering/60/the degree of persecution which they have occasion-
ally suffered during the Jast one or two centuries, that they have not
ome wilder; it shows that the fear of man s not soon acquired.
In old inhabited countries, where the animals have acquired
much general & instinctive suspicion & fear, they seem vei
learn from cach other, & perhaps, even from other species,
caution directed towards any particular object. It is notorious
that fate & mice camnat long b caught by the same sort of
* however tempting the bait may be; yet as it is rare that
‘which has actually been caught escapes, the others must have
leara the danger from seeing ohers sffe. Even the most teriic
object, if never causing danger & if not instinctively dreaded, is
immediately viewed with indifference; as we sce in our "~
" [CE Ker, Voyages, . (1810),46.7] * LeRoy Letwes Pilosoph.p. 6.
* .2, Thompson. Pasionsof Animals 1851, 75,

496,
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MENTAL POWERS AND INSTINCTS OF ANIMALS

trains: what bird is so wary & difficult of approach as the Heron;
& How many generations would it not require to make Herons
{earlcss ol'm.sn. yet W.Thompson says' that these birds after
would fearlessly allow a train to pass within

it e bt Bstnce. Alboogh  chmot be doubiod et the

foac OF o n ol IbebI Somitid 8 pactly BOQUCEE: Yo I

also, certainly s instinctive, for nestling birds are generally
terrified/61/at the first sight of man; certainly far more so than
birds at the Falklands & Galapagos archipelagoes
after years of persecution.
in England excellent evidence of the fear of man
being acquied & nherited in propartion to the dunget incurred;
for, as was long ago remarked by Daines Barrington” that all ot
large birds, young & old, are exiremely ik, ye there can be 1o
relation between size & fear; for on unfrequented islands when
first visited the large birds were as tame as the small. How ex-
cessively wary is our magpie; yet it fears not horses or cows,
& sometimes alights on their back, just like the Dove at the
Galepagos did in 1684 on Cowley. In Norway, where the Magpie
is not perecutd, i icks up food "cloge sbott the doors, some-
fimes waling nside th o ses"? the Hooded Cro (C. comix)
again is one of o wildest birds, yet in Aegypt’ s perfectly
thine, Every sigle youns magpls & crow casot have been
frightened in England, & yet all are fearful of man in the extre
on the other hand, at the Falkland & Galapagos Islandslsllmmy
old birds & their parents before them, fright
i o EIDSa e iy b A aetine i
of that most destructive animal, man.

Animals feigning, as it is said Death,—an unknown state to
cach lving creature-—seemed to me a remarkable instinct, T agree
with those authors® who think that there has been much exag-
geration on this subject: I do not doubt that fainting (I have
bad  Robin fin in my hands) & the parlyzing cffcs of excesiye

en mistaken for ath *
g Bt vl 2. 133
'y

Nagari ru clogy & Doy vl 2.153.9.311
Gaitey St s Apnass i Museom Tom. o7
Centi T suatons of stnat. 301

animal, i ha given by Wrangel (Tavelsin Shera p. 312 Eng. Tronsia) of the
et Vaich mignate o the Fandra: o moul, & o then e capabi of
g e sy ey feign st o well it e e

oot e St T atoad e o inkng. e s B o maves
e R A T S S I o

an
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

Insects are most notorious in this respect. We have amongst them
a most perfect series, even within the same genus (as 1 have
observed in Curculio & Chrysomela) from species which feign only
for a second, & sometimes imperfectly still moving their antenna
(as with some Histers) & which will not feign a second fime how-
ever much iated o ther speics which, accarding {o De Geer
may be cruelly roasted at a slow fire without the slightest m

ment, (o others which will long remain motionless, as mm. as

3 minutes, as U63/found with Chrysomela Spartii, Som

Viduale of the same speces of P asumed a dffrent position
fromthat of others Now i willnot be dispuied tha the manner
& duration of the feint is uscful to cach species, according to the
ind of danger which it has t eseape: Sarefor there i 2o more
real difficulty in the acquirement, through natural selection, of
this hereditary atiitude than of any other. Nevertheless it struck

10 exactly simulate the state which they took when dead. Hence

carefully noted the simulated positions of seventeen different
kinds of insects (including one lulus, Oniscus) belonging
to the most distinct genera, both poor & first rate-shammers;
afterwards I procured naturally dead specimens of some of
these insects, & others I killed with camphor by an easy &

tude exactly the same, & in several instances the attitudes of the
feigners & of the really dead were as unlike as they possibly could
be/

Suafcaton & habiation—We come sow to more somplex
. The nests of Birds have been carefully attended to, at

an important instinct, & we shall find that this is the case. We
shall further find that compulsion, favourable opportunities &
intelligence sometimes slightly modify the constructive insinct,
n the nests of birds, also, we have an unusually perfect series,
from those which build none but lay on the bare gm\md, o ofhers

e whih e vt he Tunds: o

m fror
Jamat of Researc

8 G0 37 which s an i snd e o o & s e ke, when

righicacd tcigned Seath wihausiched egs depresed oy & cloed ycs

e it & 3 She e s v i
o d:am“ |n .=zavd oo, v
Kby & Spece, lntroduction o Entom

08
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MENTAL POWERS AND INSTINCTS OF ANIMALS

which make a most imperfect & simple nest, to others more
perfect, & 5o on, till we arrive at marvellous structures, rivalling
i Wiavecs il
singular a net, s ha ofth Hirundo (Callocalis)
escaentn enon £y he Chincue ANE
eges by which the ncuettary nsiack g peen cquived. The
nest is composed of a brittle white translucent substance very
lke pure gun-arabic or even glass lined with adherent feather
ofan alisd speciesinth Bitish museu consss
ST iy reicutec iirch e sh Bt T ot the
stmc pubtanier i another species bt o feamweed e agal uinated
together with a similar substance. This dry mucilaginous matter
Somm shsarbs waler & sofleas examined under the microscape i
exhibits no structure, except traces of lamination & many generally
conspicuous in small sgments, & some bits looked almost
like vesicular larva. A small, pure bit put into flame, crackles,
pcl; o i readly bur & smelssrongly of animal mati
the genus Collocalia, according to Mr. G. R. Gray, t
much nhhged for allowing me f caamine s e peconson in the
British Mus in the same sub-family with our common
S, This fater bxrd generally seizes on e aest of 8 spartow,
but Mr. Macgillivray has carefully deseribed two nests, in which

xtremely thin shreds of a substance which crackcs but does not
readily burn when put into a flame. In N. America,' another
specis of Swiftcauses s nest (0 dhere agamt e vertcl
all of a chimncy; & builds it of small sticks, placed paralll
B asghutnnied ogiiher Wik coos of 8 betls TeuSTegS which
lke,tht of the esculent sllow, swlls & ‘sofens in ter; fn
flame, it crackles, swells, docs no/64 bis/rcadily bum,
a sirong animal odour, mm[crs only 1 bekng yellewi brovn,
not having so many large air-bubbles, in being more plainly
laminated: & in baving Coen 8 siated appearane, cauted by
" For our Cypselu
For Cypselos pelsgi

s, e Maciliorsy B Bis, vl 5160, . 625

be'a very reana
remarkable tht

ol Vet e bl s s e whs o
frth fha the Hou it which 1 buikds

Vb sdhesive siva.
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

innumerable elliptical excessively minute points, which 1 believe
t0 be drawn out minute air-bubbles—

Mot suthors beleve hat the net of the sculent swallow is
formed of either a Fucus or of the Roe of fish; others, I believe,
have suspeted ha it s formed ofa secu(mn from the salivary
glands of the bird. This latter view I cannot doubt from the
pru'zdmg observationsisthe corec one  The inland habis of
the Swi ¢ manner in which the substance behaves in flame
mon dsposcs of th sipposiion of Bueus. Nor con 1 beieve,

having examined the dryed roc of fishes, that we should find
10 trace of cellular matter in the nests, had they been thus formed
How could our Swifs, the habts of whih are so well kiown,
in roe, without being detected? Mr. Macy

Collocalia esculenta. We can thus understand its vesicular &
laminated structure, & the curious reticulated structure of the
Philippine island species. The only change required in the instinct
of these several birds is that less & less foreign material should be
used. Hence I conclude, that the Chinese make soup of dried
saliva
65/1n looking for a perfect series in the less common forms of
Birds' nests, we should never forget that all existing birds must
be almost infinitely few compared wil aye existed
since foo-prints were imprssed on the besch of the New Red
andstone
s be admited that the nest of each bird, wherever placed
bhowever consiucted be good for that specis under s own
conditions of life; and if the instinct varics ever so little,
s lace e e ook e variations can
be inherited, of which there can be little doubt, then natural

genitors in long past ages. Let us take one of the most extraordi

cases on record, & see how selection may possibly have acted;

Trefer to Mr. Goulds observations! on the sl Megapodidac.

The Talegalla Lathami scrapes together a great pyramid, from

two to four cart-loads in amoun, of decaying vegetdble/oB/matier;

" it of Avsaia (ol 1, o ol s ol v st o s 79 snd
Intodusion o e s of sl 1908 .

st
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MENTAL POWERS AND INSTINCTS OF ANIMALS

& in the middle it deposits its eggs. The eggs are hatched by the
fermenting mass, the heat of which was estimated at about 90°
Fahr. & the young birds scratch their way out of the mound.
66 v/The accumulative propensity is 5o strong, that a single un-
mated cock confined in Sydney, annually collected an immense
mass of vgeable matier, The' Leipoa ocelata makes u ple
som t in circumference & four feet in height, of leaves
vty s it g & 5 e s et v o o o
be hatched by the heat from fermentation./66/The Megapodius
tumulus in the more Northern parts of Australia makes cven a
much larger mound but apparently including less vegetable
matter; & other species in the Malayan archipelago are said to
place their eggs in holes in the ground, where they are hatched
by the heat of the sun alone. It s not so surprising tha these
birds should have lost the instinct of incubation, when the proper

they should have been led to pile up before-hand a great mass of
vegeteble tatir in orde Wt it might ferment for. powever the
act may be explained, it is known that other birds will leave their
g, whn the st i sufieta in e case of e Fly-catchers
which built its nest in Mr. Knights hot-hou
{akes advantage of  hot bed6 vin which 0 lay i egas & el
concerns us more, is that a common hen, according to Prof. Fischer,
made e of the arifial heat of a hotbeg to haich her eggs/
66/& Reamar, as well as Bonnet, observed® that ants ccased their
Iaborious ask of daily moving ther 6488 (o & from the, surface,
according to the heat of the sun, when they had built their nest
two cases of a Bec-hive, where a proper &/67/equable
temperature prevaer
us suppose that the conditions of life favoured the
xtension o 3 bird o thi Family whose cggs were bchd by
the solar rays alone, into a colder, damper & more wooded coun
then those ndividuals, whieh ghanced to bave the accumulative
propensity or [sic] so far modified as to prefer more leaves & less.
o wonl o evoure s thle seaaem, T hey would o
cumulate more vegetable matter, & its fermentation would com-
pensate for the loss of the solar heat, & thus more young birds
would be hatched, which might as readily inherit the peculiar
umulative propensity of their parents, as one breed of dogs
inheriting a tendency t0 retrieve, another point, another to dasl

)
Cyclop,of Anst. & Phys.p. 21
> Riioy & Spenc ntoduc. 1o Emomeion. Vol 3. 415,

s
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MENTAL POWERS AND INSTINCTS OF ANIMALS

& sncther t sk sl prey. Asd s gesees of sl

might b cggs c iched
xcugiely by e het of erméniaio: e b of course beng
as ignorant of the cause of the heat, as that of its own body.

12 the case of comporal guctres, when heo Closdly alled
specics, one for instance semi-aquatic & the other temestrial, are
modified for their different manner of life, their main & genera
agreement in iructure i due, according 1 our (eory, o descent
from common parents; & their slight differences/68/to subsequent

modification through natural selc we hear hat the
thrush (Turdus Falklandicus) of South America, like our Europe
species, lines her ith mud, though

e hear that in N. America, the males of two Kiti
the male of our species, have the strange & anomalous habit of
making seveal eocknests” no lined with festhers, o which
they sheler hemseives,—whet we hear of uch cases, & the

e infritely mumetous i all classe of anmals, we mustatribu
he siculariy of the instinct 5 mheriance fom, common peo
genitors, & the dissimilariy cilher o sclected & profiable modic
fication, or to inherited & acquired habit. In the same manner,

e north the i

instinctive nidification from a common parent, so no doub the
Thrush & blackbud lave liewize iherited uch Som their
enitor, but with somewhat more considerable
ﬁcstmns OF tastngt In ane or both pecics, fom that of their
fent & unknown ancestor.

iy of
10 doubt would have been far more numerous, had the s mccmm e}

rocks. Audubon (quoted by Dr. Cabot in Boston Journ. of Nat. History
" Tiotlodys Andon & brioss sy n Bosion Jowmt of ot it
134 Forcur B Trghavies sl e M
B Vo 523 and Gareners oo 15 [GBnk)
50
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MENTAL POWERS AND INSTINCTS OF ANIMALS

VoL, . p 249) states that the Gulls on an isle off Labrador,  in cansequence
of the persuion whichthey have met wih, now build n vees” nscad of
entheTocks e Coueh (usctions of Tnstint . 218) satcs Wt ree
ar four suceessive layin wrow (F. domestica) having been/T0/

& of the spa
"destroyed the whole colony, as if by mutual agreement, quitied the pli

mcincs i comaunis o honr s

Convenience comes ino play: we have seen that the Taylor-Bird in India
s i tvead nscad o€ wesing T A wid goldfingh, Bolons
s ol 1. 492) st took ool th
“Th comman Robi (Syhis rubesul) wil
often build m" xh:dn «m s having/71bcen bserved one scason
. History of Il

et e might s ht e case of he Ky wren was ne of ligence |
71 uNeider t vl (Cinclus s [ W Thomion]
Nasin of Boolagsval 3. 1658 . 359 i

ness when plased 1 shellred iwasons 11 Jesse descrves 3
orvus mo il 6 st on an inclin e v a et
rea endiculac stack of sticks ten fect in height,—a labour
s ilies of this bird, 1 may add (White's Selboure Letter
1) have been known regularly  build in fumerous anslogous
facts could be given. The Water-hen (Gallinula chloropus) is said usually
o cover her n she Teaves her nest, but in one protected place,
iompson (Nat. Hist of Ireland, vol 2. p. 328) says that this was never
done./72 V/Wal . which build in or near the water, will
instinctively raise thei nest, as soon as they perceive the water (o begin (o

eee o g ol . 221-6 B e ollewin s
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MENTAL POWERS AND INSTINCTS OF ANIMALS
re curious case T2Ms. Yarell showed me a sketch made by Sie R. Heron

Of the nest of a Black Ausiralian Swan, which had been built dicctly under
dri caves ilding; & to avoid ie & female

conjointly added semicircles (o the nest, until it 4 close to the wall,

within the line of drip: & p e

portion, 50 4 1o be quite dry. The magpies (Corvus pica) under ardinary

ircumstances build 3 remarkable, but very

build i churches, on spout the caves

I & ecless part of Scorlnd, i buil o several yéars in  goosebery
ush, .y baricaded all round in on extraordinary manner with

x .m..;. o tha

can almost be recognised by the clegant manner With which it i coated with
Tichen; but Mr. Hewitson (British Oology p. 7) has deseribed one in which
" FrNomway,ssHewieon Mg o Zaology & Bosmy 855 2,311 For Sl
T o Hio of i v 1 135 Fo Cormea o Goute

o oo, 315

00
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MENTAL POWERS AND INSTINCTS OF ANIMALS
bits of paper were used for lichen. The Thrush, (Turdus musicus) builds in
ushs, bt sometmes whersbushessbeund, i hoes o valls o under s
& two cases arc known of its having built actually on the ground in long

ood observers (Shepp:
& Blackwall
s Vi
neste” "It
Posses the Constuctive powers in vor
he nests of some individuals are finished in a manner greatly superior to
those of others.”

ases above given, such as the Totanus cither making a nest

sides are thcker &
rmerly remarked With respect (0 cor
abrupt change might be effected in the instine of & bird by one form alone
of the nest being retsine
In some cases, when the same specics rangs int & different climate, the

st difers: the Artamus sordidus in Tasmania buils 4 larger, more compact

ater nest, than in Ausizalia (Gould, Birds of Austraia). The Sterna
minuta, according to Audubon (Annals of Nat. History, vol. 2 1830_p. 462)
i the & middie U. States merely scoops a slight hollow in the
sands "but on the coast of Labrador i makes § very snug nest, formed of
dry moss, well matied together & nearly as large as that of the Turdus
migratoriis”. Those individusls of leterus Baltimore (Peabody in Boston
journ. of Nai. Hist. vol. 3. p. 97)/787 which buid in the South make their
ne bt moss, llows the air to 2 plete it

i i, whie n the Gol limte of New England iy ke their
ety of st Sbstances closely woven, wih warn Iing

sis
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MENTAL POWERS AND INSTINCTS OF ANIMALS

1 think sufficient facts have now been given to show that the
nests of birds do sometimes vary.

Habitations of Mammals.—On this head T shall make but few
temarks, having said so much on the nesis of Birds. The buildings
erected by the Beaver have long been celebrated; but we sce one
Siep, b which it wonderfal nSincs might bave been pertectd,
in the simpler house of an allied animal, the Musk Rat, (Fiber
Ziboticu) which house, Hearme, says i somelhing ks tha of
the Beaver. The slitary Besvers of Euope do not practce or
have lost the greater part of their constructive instincts. Certain
species of Bat, now umfommly inhabit the roofs of houses: but
other species keep o hollow res.—s change analogous o that
ws./79/Dr. Andrew Smith informs me that in the un-

mhx\bned arts [of] 5. Affca the hyaenas do not live in buse
L in the inhabited & disturbed parts they do.’/79 v/Se\'zraI
imale 8 it usually inhabit burrows made by other species
but wheresuch do 1ot i, they excavte teir own babitaons i
79/In the genus Osmia, one of the Bee Family, the several
xMClzi not only offerthe most remarkable differences, as described
Smith’ in their instincts; but the individuals of the
e species vary to an unusual degree in this respect; thus
illustrating a rule, which certainly seems to hold good in corporeal
cture, namely thatthe parts which iffer mostnaled species
are apt also 1o vary most in the same species. Another Bee, the
Megachile marims, 33 1 ar informed by Mr. S ne the
sea, makes its burrows in sand-banks, whilst in wooded distrits,

ot hoes inposs

80 v/Parasitism. The incalculable host of parasites which pass their

which leads the/S0/Cuckoo t0 lay its eges in other birds' nests, has
excited much surprise. Some species of the group, always build

& hatch their own eggs. This is generally the case
with the Cuculus Americanus, but sometimes this species lays its

! Heames Traves p. 380, Hoame hs gven the besc descrption (p. 227.236) ever
 Dublthed of the habis of e Beaver
(v L. Jenyns n Lin, Transactions vol 7. 166
A e burrows in
Vol 3.3 363
oot o kb bumowg et
+ Zaology of he Voyage of he Besgle, Mammaiap. 0.
Gt menmpa 1555155
* S slo Smids Catlogue. . 1731

5 B

h permission b




MENTAL POWERS AND INSTINCTS OF ANIMALS

eggs in other birds nests;' & e n Cuckoo (C. canums)
o mot absclutly Jot s aboriginal (sceording 10 oo heory
instinct of md\ﬂcnllnn & incubation,as i ceranly has been ey
Yo e have  series within the same small
group;” & the on(y dxfﬁcnlly on our theory of natural scction is
B ndersand vy the BASact of octsstonaily Vg o oher
irde et could hve Tt arsen & how i cotld profit a species
10 do so babiualy I this latter espect, I hisk the fact ascer-

subject; for the parent Cuckoos in these cases must have incubated
more

habit $o surprising as i at first scems; for numerous cases are on
record of birds seizing on the nests of other species, & likewise.
of laying in the nest of other mdmdual» of the same specics, a5
‘with Guinea-fowls, Curassows, ‘Thrushes,” & in the
et oF dsinc epocics, as e Calneu vl & Lagi Rl .
that of the Partridge. Now according to our theory if a greater
number of young were reared in consequence of such aberrant
habits, then, it being probable that the propensity would sometimes
bit might be rendered through natural selec

more & more common, tll it became characteristic of the species.
When a Cuckoo has lsid an egs in anather birds nes, it i not

" CD dded i peni Yoo, bl e refrence Se Yomel i

2 FeD: phacied o margi:'Auduban quo el 1, p.192] and Couch.]
> KBEvust (I 1530 . 419 duee viden i s moged o ot
g & Mh probably Stands n nimate connexion vilh he supposed foct hat

otk Wy e mle & e ko ol i i e hove epect
01 i The Teast Enown: but 1 1 perhaps he Stmate (4 Fo 43 e can now.

wallow, the Holsby-Hak on tha

i Gol nhEmhnlAum;lu o et ol 53] ey ot e i

ity mnma v mnces e
I & Mag of

of the Guinen-Tow,contaning berween 200 & 300 cgis— Alsa Fouty Chionicle
Vol 'p. 456
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MENTAL POWERS AND INSTINCTS OF ANIMALS

surprising that it should be hatched by the foster-parent, even

hatched/82/should be tenderly reared, for numberless cases are
known, of birds carefully nursing & feeding the

species. But how that singular instinct of the nestling cuckoo,
which lasts only for about twelve days, of ejecting the eges or

Molotus,  bird belonging lo 8 quie different iy, but having
precisely the same parasiic habits with the Cuckoo docs not
i fster brothes. Can tis instint be @ modification of hat
teaches the young to cject their excrem
of the net? Howeve this insinct may have arisen, if it be highly
important o the young Cuckoo, s i probably is i order that
‘growing a bird might be sufficiently fed by its

Tosterpareat, then it 5 Rot in ruth maore surprising then amy
other insinct confined to the young, 3 a chicken picking up it
own food, the nestling finch gaping to receive that «food brought
to/, o the young & blnd pigeon nscrin is bill no that of ts
parent (o receive the regurgitate

e o of e Armesci, oonich (Rhea americana),is somewhat
analogous to tht of the Cuckoo. 1 have/83/elscwhere® shown, that
four or five hens unite & together lay from 20 or 30 up to even
70 eggs first in one nest & then in a second nest & so on; & that
! Yontagy O it Reni 4

* See Tenncrs e n hilosaph Trasacios 75,
\hzmmvnymhuBmuthmxml 1S s e e Sount of e
habisof e metwith

o) x“wm Eouns Boeal Americons, a2, Bids 5. 777]
Wit

ML o e il O e
i b sk Exracrdinary growth
oo ki b e wil

Giproposiomatey smal size, a5 ave

4 ot Lal size of Kits &
“Puoblem if g of O

- . Anothe conseguence appaeatly of small cggs Ieads 1 the
by songer incrof oo

Hos Mot ina i
o Resenths oo 81590

sos
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MENTAL POWERS AND INSTINCTS OF ANIMALS

the males sit on these several accumulations of eggs. The first
origin of this habit is not surprising, as we have seen that a similar
& occasional habit is not very rare in the allied order of Gallinaceae;
its advantages must be great, for as each hen probably lays in
the several nests the above great mumber of eggs, & as it appears
she does not lay each day successively, either the first eggs woul
have to remain for a great length of time before being sat upon, or
the young would not come ou togthe; and tis mit b almost
ecessary, for like chickens they
e o oot ss soom ot esched, Bt 1 Bave aloded 1 (e
case chiefly to show that the instincts of the Rhea can hardly be
considered as quite perfect; as owing apparently to some difficulty
i the association of the females, a surprising number of egs,
called Huachos by the Spaniards, are dropped about the country
& are never hatched: thus in one day's hunting on horscback in
N, Patagonia I found o ness, containing ogether 44 cggs, &
1 less than twenty of these huachos or wasted eggs.
84/The great class of Hymenopterous insects e it wils
infnely numerous ases of prasim. A mulitude of eneuron-
idae lay thee cggs withinth bdis of other insocs; & the parasic
ave the marvellous instinct to avoid the vital parts of their
l\vmg prey. But 1 will not tempt o discuss i case, for [ kow
oo et showing how these atncthcoud bave been acquired.
eat Bec Family, aso, fhere are many parastes,—
stictly compamblc in habits with the Cuckoo; but we must
suppose the Cuckoo to be parasitic on another species of the
st iy Ths o eveea secie of Apathns huely rescmle
in structure & appearance common Humble Bees; but they do
ot live in commaunities, do not make nests, have no neuters, but
lay their eggs in the nests of other Humble-Bees, where their
larvae are tended & reared: when carefully examined, their
posterior tibiae are scen not to be hollowed out & they are destitute

their structure has been modified in accordance with their parasitic
habits. The/8S/natural disposition & habits of Bees (0 a certain
gtent avours the numetous cates of paraiin i this fmil
The Bees preyed on are so paci
“mingle togethe in perfect burmons”

the nests of five distinct species, behmgmg 10 three genera in close

ass, of nse

e of B oo b S M. 855 p. 1, 46,8225 Mo smis
st secn wor

e ok o i e o 4 o o, e
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

proximity. This author hs,also, many times noticed n autumn

a siray worker of one species of Humble-Bee domiciled in the nest
ofmother sp:clt

Hymenopterous group, the Sphegidae, ordinarily have

b of bl Whlme oF parlysing othe insecs with thir
stings, thus storing up fcsh ood for herlavae to eed on when
hatched. I cannot forbear e Jus aiuding 1o e marucioen
instinct' which leads one species o Sphes (0 sing the abdominal
surface of a cricket i two or three spots, where its nervous ganglia
Tie, & another species of Sphex to sing 2 Carculi in o spot
where its single ganglion is situated,—thus far transcending the
instinct of the ferret, which after a little practice leads it to bite
the medula oblongsa o th rat, or the neligence of the dog.
which after a single battle learnt the mortal places where to seize
the badger./86/Though,such are the or cinary habis of the Sphegh
dac, yet some species’ g parsi deposting thel cges n ine
cells already stored with prey by other species. And in this case
e can s, a5 it the Cuckoo, how e insinct t ight bave been
perfected through natural selection; for Mr. Fabre' has given good
reason for believing that though the Tachytes mgrn is organised
to make its own burrows & catch its own prey, yet that when it
finds a nest made & stored by a Sphes, it takes advantage of it &
50 becomes for the occasion parasitic.

Instincts of neuter Social Insects. Tn the cighth chapter, T have
stated that the fact of a neuter insect often having a widely
tinct from both parents, &
recding & so never transmitting its slowly acquired modifications
10 its offspring, seemed at first to me an actually fatal objection
to my whole theory. But after considering what can be done by
artificial selection, I concluded that natural selection might act
/§7/continually preserve those which produced
imore & more aberrant offpring, having any siructure of insinct
adh s o the community. Having already amply
{his dificlty, which 1 do not 4t all wish fo underrdts, 1 will not
here allude to it/87 viexcepting to remark that it is highly im-
portant, as it shows, if our theary be true, that the most wonderful
& complicated instincts may be acquired through the continued
selection of slight modifications of the parental nstincts, without
the smallest aid having been derived from inherited habit /87/But

" See M. Fabre's most nteresting paper in Annales des S Nat.4 Seris. Tome i

LIS
# Westwood Modem Class vol 2.p209,202. * Annal.des S id.p. 147

st
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MENTAL POWERS AND INSTINCTS OF ANIMALS
guite mdepu\d:mly of this specil diffculy of the neutrs not

ring, social insects have almost innumerable instinets,
et B Srom mmcuu of explanation. Every attempt o

finding that these are occasionally in some slight degree variable.

But i hecasc ofsocial insets,any ccurtc knowledg i confined
to ext few species (the long line of extinct species being of
g i o] those alone nfabiting Europe. { wil,

efore, make very few remarks under the present head, but

VRl chogam i v s whichs vt e ok Al obhes
with the utmost astonishment; namely the slave-making expeditions

/Slave-making ants have been found in Eurape, S. America
& Indis. Butthe habils of only two species, in Europe, bave boen
carefully observed. The workers of Formica (Polyerges) rufescens
e 80 consteacied that they cannot make their own nests or feed
their own young: 5o helpless are they, that Huber found that when

thirty of them were shut up in a glazed box, together with their

ul ves, & mas
hunger; but when he introduced a smglc slave-worker (F. nigra),

of two kinds: the smaller workers scem to have the ordinary habits
of workers, &, as 1 am informed by Mr. F. Smith, they search
for o0 & teid heir Aphides: the largr workers ae warriors
& slavemakers, defending the nest & capturing the slaves
which consist of workers of Formica fusca, F. flav
ibra. So that, in the formicaries of Formica sang inca. we have
imles,fmals & workers o two kinds of it spcis, l diffsng
in appearance, & slave- wmkcrs of three/89/distinet species;' &
on the nelghbouring trees, we may find their aphides, which may
st be calld their domesicted ctle
" B, Smith o Bt Frmiica. Trnsoct Entomsiogy So. w3 parc L.
55 1'am ol ndebcd o s gatlman for much ercting informaton on s
et Al cer o on S kg e n o Ky & s

e s ol b h .m. of ancther notsaving specie, so that the pupa
Which according 10 Gould Src sometime eied o0 & an the e of hich Kby

Goubs ] ey devoured
(D presentd the folowing passoge & fon footnote ]

st
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MENTAL POWERS AND INSTINCTS OF ANIMALS

catle, in comparison with the cattle of less civilsed countcs,
certinly scem o yield their milk far more readily through inherited habt
When ants visit their Aphides o collect the sweet exeretion from their
bodics: iL i known that they tap them in a peculiar manner with their
antennde & that the Aphides then spout out heir excretion: i i 100 fanciful
enerations, b
or nstinctive in the Aphides? if 50 they may truly be said o have become
domesticated. The Coccs, also, yield their excretion to the ants, which give

by v o CendelCetcpts & Membrac: (Cond A g Se.
Nat. Tom 23 (1831) p. 126); & what s very temarkable, when Aphides were
introduced on foreign plants near Rio de Janciro, the native ants found
them out, & used them, as European ants do their Aphides.—/89 v/Anis

animals. (Sec Kirby &Spence’sroducon to Entomology val 2. Chixva)—!
$9/The siaves of . sanguinea, as far as Mr. Smith has scen,
masters: when thess latct

luced them, more
sty eined o ke sives ¢ siges o he bt ind il
{heir wanty might come 15 be sugslied by thelr slavs, & they
might by disuse be unfitted to perform any work for themselves;
& ten the smallr workers of F. sanginea might cess to be
e commaunities of F. sanguinea would be in the
Condition of those of F. rufescens, & a3 ¢ abiecily dependent on
their slaves as in that spe
ow the instinct frst onginated of aking saves, we are left

to conjecture: but some circumstances fav ent
of suh a habit. I th pupac of on ackere —— placzd ..m
of another they are greedily carried away: &

Shtcs iy e chtias Sty O Aronten edurated o
Ants of different specics are, also, som iable;
Mr. F. S o Myrmic nliduls, M. moscorur & Formics
rufa living in harmony within the very sume nest. Education has
a remarkable effect on the instinct of ants: F. nigra reared in its
own nest has a horror of the slave-taking species, but reared in
i masters st they seem guite contented with their 0% &

sz
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

Huber found that even the two lave-making species i brought
together from the s a0 sl mlcay ved
{ogethe in portectami
s & mareclous pas of the instine of the save-making ans
that they take only those larvae & pupae which will tum into
workers, & which alone would be useful to them; but what is far
more wonderful, the slaves of . rufescens instinctively prevent
their masters going on their marauding expeditions, untl the time
here are worker-larvae & pupac ready in the nests
of the species to be attacked. This, if really well ascertained,
would seem to imply that the instincis of the slave-species
been adapted to serve the ends of the distinct & hostle, master-
species. If this could be proved (o be the case, it would assuredly
be a fatal objection to my theory; for it could not profit/9l/the
parents of the species which are subjccted to slavery that their
neuter off-spring should well serve another species & therefore
there could be no natural selection for this end; nor could long-
continued habit however originating, have become hereditary for
the breeding individuals of the slave-species are never made slaves.
But may it not be, that some instinct, as the prevention of a too
early migration &c, proper to the slave-species in their own nests,
come to be modified under the peculiar conditions of slavery, &
thus incidentally is rendered serviceable to the master-species?
Ve should never forget that if the slaves did not check their
‘masters going out too early on their marauding expeditions, &
that in consequence the community suffered, the simple result

ed fr
v o the gacty o 1o ek mre comecty tsseve mking
species would never have come into existence.

92/Bees comb—A mere casual inspection of a Bee's comb must
strike everyone with the liveliest admiration; & when we hear
that th bees have praciclly sofved @ mos il geomencal
problem, namely hat ofmaking thei el wihthe eatpossile

expence of wax, by consiructing hexagons, alternate

o ahor wih boses T of s Hhomsoida et wih
angles of 109° 28' and 70° 32" and inclined (o ¢ach other at an
angle of 120°," which angles mathematicians have tried & proved

i e
SThe Sl o o o Tomation o e inpesiom of he s Tow Wi
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MENTAL POWERS AND INSTINCTS OF ANIMALS

be the correct ones;—when we hear all this, our admiration is
silenced into bewilderment. Here then, it might be thought we
assuredly have a case of a specially endowed instinct, which could
not possibly have been arrived at by slow & successive modifs
cations, such as are indispensably necessary on our theory. Let us
See what the facts are.—

Of Social Bees not many genera are known, & the habits of
extremely few species in them have been carefully examined. Bees
existed during the Tertiary periods & perhaps as far as back to
the Jurassic era;' & all analogy tells us that if we could sce the

mbs of these extinct species, we should have many intermediate
structures. But looking to the known cells & combs of living
species exteemely few thoughiB3hey be, we can clealy see
stages in the scale of perfecti end of the short series, we
ot he marvllon pertet omb of e Hive-Bee, at o et
end, the nests of the Bombi or Humble-bees. These latter consist
of oval cocoons & of spheroidal pots of various sizes made of soft

m the abdominal rings), placed together in ir-
regular combs, connected by small pillars of wax: the empty
cocoons & pots made of wax are filled with honey & pollen: the

cocoons are sometimes elongated by a cylinder of wax - the cells &

ces
we clearly see that the irregular pots are the analogues of the hex-
agonal cells of the Hive-Be. In the instinctive construction of the
pots, there is no greater difficulty than in @ bird making its nest,—
in the case of the Hirundo csculentsnest rom s drid sliva,

s look a the cells & comb of the Mexican Melipong
domesica described by S0 high an authority s Piemre Hubert
The comb consits o ylinders, which are ist ued for e arvae

etimes subsequently for honey, and moreover of larger sub-
Sohencal pos, xgg:egsxed together & filled with honey or pollen.

sre stached 1o the hive; & these he thiks the insects might withoot much

ity & spnceBnonoigy s SO, Hber in Transactof Lisneas Sos.
Vol p oank —See . 98]

assignable cavs the makriais of het et o 1 i aa M T Seth (Cataogtae
ot ymenoers 1455 y21) b lhnwn wm. Hamble Becs. e ecords
e ot s made el of short pices o oo, ol whics
Tn anath g
R net, & adopld 1 o hee purpone.
Memaires e Soc. Phys- de Geneve Tom vi,p. 1 et g
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MENTAL POWERS AND INSTINCTS OF ANIMALS

The eylinders & potn srfSdhnade of o wars ey s arange
in nearly circular discs, which increasing in diameter from th

point of suspension dowawards, and united one to the other by
Imepulae pilry,are suspeded within o woodep bive fined i
s, These paralel dises evidetly make an approsch to the
parstl combs of the Hive Boc. The small ylindets are of equal
§izes, & being packed close mg:lh:r, they give to the comb, as

agglomerated together: hence arises the very important fact, that
in those places where the pots would have intersected each other
if completed, there is a single intervening wall common to the (wo.
adjoining pots & this is formed into a perfectly plane surface; these
intervening walls are of the same thickness as the outer curved
parts of the pots, when not in contact with other pots. The flat
intervening walls are of various size & shapes, dependent on the
number & size of the pots, which come irregularly into contact.
Where the base of one pot is surrounded by other pots, it consists
wholly of plane surfaces meeting at various angles, which clearly

is a feeble approach to the angular but incomparably more regular
ouline of he cel of the Hive-Bec. In the Hive Bee the Walls of
those cells on one side of the comb exactly corres ar

built on, the three ridges formed by the union of the three basal
shomboidal plales of the cel an the apposie side of the comb
now s HuberSSiemarks & shows by bis fgures—ad the

Sccms 10 me a most maporiant one.~"mais ci comme dans Ies
chlibres fonds pyramidanx des shelles €Eucope, on pouvalt
observer que les angles formes par la rencontre Ges plang dune

ase, répondaient exactement aux cloisons élevées
de T'autre cdté sur les bords de ces plans”. Again speaking of
"ces fonds pyramidaux tant vantés” of the Hive Bee, he says in
the cells of the Melipona, " partout on voit trois arrétes exterieures
unit en un point qui Gorrespond & la sommité” de la pyramide
formee par les plans voisins les uns des autres' out il y
3 Tond pyramdios 50 s onds 8 rappvechene i it mpowble
ot kas 1 tne, severl fTs o spproaths 5 the sdmeeble
structure of the cell of the Hive-Bee: we must conclude with
Huber that "on retrouvait ainsi sous une forme grossire, Iesprit
de la construction allveolaire des ruches Européennes.”

“The genus Melipona in structure & instinet s nearer to Humble-
bees (Bombus) than to Hive-Bees (Apis); & I think there is no
great difficulty in believing/96/that the instinct of Bombus could
be modified through natural selection so as to arive at that modest

sis
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MENTAL POWERS AND INSTINCTS OF ANIMALS

degree of perfection, required by the Melipona to make its imegular
combs. If the honey-pots of the Melipones had been made of
exactly the same size & had been arranged at equal distances
(& the cells for the larvac are arranged at equal distances) in
a single series in the same plane, there can be no doubt, as we
shall immediately show that here would have been produced the
pecliar comb of our Hive-Bee.—hat each would have been an
hexagonal outline; for cach would necessarily have been surrounded
'y six pots, & the surfaces of intersection would have been, as
they now are, flat, & they would have been equal, for the pots are
supposed (0 be equal & placed at equal distances. If the pots had
ecn aggregated in a double layer or serics, cac

corresponding 1o the interspace between those on the opposite
e from what we see in the actual comb of the Melipones,

cach pt on the inside would have had s bases formed of a e
sided pyramid; & as the pots are surpesed o be cqual & placed
at cqual distances, the sides of amid would have been
equal. The ridges on the outer or pmjtclmg side of the pyramid
would have carried, as we sec in the actual comb of the Melipona,
the flat intervening walls of the adjoining pots on the outer o
opposite side of the comb. Hence on the above suppositions, we
should have had cells closely similar to, perhaps identical (for
T am not geometrician to calculate)/97/those of the Hive hee.
Wax is a precious secretion, & we can clearly see that ts economy
in the comb of the Hive-Bee, & the admirable strength gained by

rm of the cells & by the manner in which the bases interlock,
must be a great advamag: o this speces. Threfor [ conclude tht
ve Bee—the llous insinct

known—does not present an insuperable dnﬂ‘culry on our theory of
natural selection or the preservation of each profitable modification
of instinct; for the instinct which leads the Melipona to build its
bney-ots 0 nea to e ather hat they ket 8 plane surtace
consequently serving, f
pots, might v been o far perfeted a o lead te insec (o make
all the pots of still more exactly equal size, & to arrange them in
3 G oo cn vl e o el Ao i oy
ould Fave had cels most closely tesem”
i o s el with the e cells ot he B Bee
" (arwin it e e Theory o e cnncion o e el Hine
oM Wateron e ivn s oy, very T tht s Bined o
sl shout bea. I the section o vol.

i
163 mied rabe of Becs y note seraps made by Durvi
Iy 1840 3¢ Maer o Sep. 1§63 at Basrocmauts At the end of vol, 48 i

si6
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MENTAL POWERS AND INSTINCTS OF ANIMALS

98/1 have now discussed several of the most extraordinary classes
of instincts; but I have still a few miscellaneous remarks which
seem to me worth making. First for a few cases of variation which
have sruck me: 8 spider which had been rippied & could not
spin its web, changed its habit from compulsion into a

wadeh iyt Toguloe bt of ous g feowp of spdees Soman
insects have two very different instincts under different circum-

natural selection be retained & So cause an apparently abrupt
difference in instinct in

e larvae of a beele (the Cionus scrophulariae) when bred on the
Scrophularia exude a viscid substance, which makes a wansparent
bladder within which it undergoes its metamorphosis; but their
larva when naturally bred, or ransposed by man, on o a Verbascum,
becomes a burrower & undergoes its metamorphosis within a leaf.”
In the caterpillars of certain moths, there are two great classes,
those which burrow in the parenchyma of leaves, & those which
1oll up leaves with consummate skill; some few caterpillars in
their early age are burrowers, & then become leaf-ollers; & this
change was justly considored 50 gres, that it was only atly
discovered that the caterpillars belonged to the same species.’ The
Angoumois ‘mothiod/anmually has two broods;th fstae hitched
in the spring from eggs laid in the autumn on grains of corn
Sored in granaris, & these immeditely take Dight to the felds
& lay their eggs on the standing comn, instead of on
grains stored all round them: the Moths of the second & autumnal
brood, (produced from the eggs laid on the standing corn) are

ced the vernal brood which has the different instinct of laying
on the standing ears./99 v/Some hunting spiders, when they have
cogs, & yousg, give up hunting & spin a web wherewith to catch
pre - & asc with 2 Sat] ticus, whnch lays i cgas within
‘snail- shellx, & at that time spins a large vertical
i st of Far re s uncocred
o not znulus:d within cocoons: this certainly is a highly (emu]whl:
Variation; the same thing is said {o occur with the common Pul

1 Leach on suthority of Sit . Basks in Tesasact. Linn, Soc. vol. [ see vol. 11
815,353
P Maberin e, Suc Py g Gentve Tom x5
Wearood:n Gadenes Chromle 137 5.5
Bonne:auoed Koy & Spénecs Eriomerogy vl 2. . 430,
Digés In Annal. des S Nat 2 seres Tom . 196
Transat, Eot Soe ulE NS v.nu. 97, And De Geer quoted
e Enolomagy. Yol 3
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MENTAL POWERS AND INSTINCTS OF ANIMALS

Lord Brougham' gives as a remarkable case of instinct, the chicken
within th shel picking & hole & then “ehipping with s il scale
il it has cut off @ segment from the shell. It always moves from
right o lft, & it ahwys cus off the segment from the big end.”

But the instinct is not quite 50 invariable; for I was assured at
the Eccalobeion (May 1840) that cases have occurred of chickens
having commenced so close to the broad end, that they could not
escape from the hole thus made, & had consequently to commence
chipping sgin/ 10050 3 to emove canother & lrgep circular

ell; moreover occasionally they have begus

cad of the shell —Thg fct of he Cosnsontl qurgation o

ofinstinct but it is worh notce I s ntorious (ha the same
species of Bird has sl
Sl ik an el ohsarvee senerie Al "cn Ik sovey

in the mghlmgn!e 3 fendency {0 sing in the middic of the night
anilies & is strictly inherited * g remarkable

that many bmlx have the capeeity of piping Ion
s, B Sthre st the Magere o mrining sornio s sounds, &
Vet that ina stal of nature, they nevr disglay these pow

"as thore s ohen much ity i ireagihing how an instinet
could first have arisen, it may be worth while to give a very few
out of many cases, of occasional & curious habits, which/101 fan-
not be considered as regular instinct, but which might according
o our views give rise to such. Thus several cases arc on record,

‘hich may exlain the orign of he instinct of the gad-ly or

. We can see how the closest association might be developed

Doscronson el Thelogy vl 7 117
Mo, i g a1, Hion Now . 10L.2 1838, .32

ok 2.7, 65 saystthe s observed

Sulbaogel 13405 325
dieentplaces, . 205,265

dieen s o singing ofsversl peics

e e )pun:mly i ansctre o m,. otal rgans: & yet
e males,sing: howing hat g siacture docs ot shways
ch me o wne)nmﬂmk bt
sen

¢ Fvstions n Nt

rory. 15467, 260
sis
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

in Swallows, for Lamarck’ saw a dozen of these birds aiding a pair,
whose nest had been taken, so cffectually that it was completed

iven by Macgllllvray itis
impossible to doub that the ancient accounts are rue that martins
sometimes assointe & entomb alive sparrows which have taken

‘which have been neglcted Sget a habi o pillaging from theic
more industrious neighbours" & are then called corsairs; & Huber
gives & far more remarkable case of some Hive Bees which took
almost entire possession of the nest of a Humble-Bee, & for three
weeks these latter went on collecting honey & then regorged it at
the solicitation, without any violence, of the Hive-Bees. We are
thus reminded of those Gulls (Lestris) which exclusively live by
pursuing other gulls & compelling them to disgorge their food.

g
&
2

generations: 1 refer to the death of the queen, when several
worker-larvae are mercilessly destroyed & [*one or, more que

grubs seleeted out of the unhoused working grubs *1® being placed
in large cells & reared on royal food are thus rendered fertile: so
Again when  Hive has it queen, the mlesar all ntlibly Kiled

kers in autumns but if there be no queen, not a single
drone is ever des!mycd berhaps a feeble ray of lght is lhmwn
y our theory on these mysterious but well ascertained fact

conidering R e analogy o olhr members o the Bee fuily

ould lead us to believe that the Hive-Bee is descended from
ober Becs, ‘whih reglaly bad many fenales inabiting the sme
nest during the whole season & which never destroyed their own
males; 50 that not o desrey the Tasles & 5 give he nommal food
to additional larvae, perhaps is only a reversion to an ancestral
instinct; & in case of corporeal structure reversions are apt (0
oscur after many generations.

Twill now refer to a few cases of special difficulty on our theory,
—most of them parallel to those which I adduced when discussing
in Ch. Vil corporeal structures. Thus we occasionally meet with
the same peculiar instint in snimas widely remole n the scale

! Quote by Goffy S i i Anslsds Mo To .9 471
 Brith Bds vol 3
Koy Spance Evomology vo. 2 case given by Hober s atp.

Ther s v 10 sapoc iy Bt Bt 3.1, 300 i o of

* el nadveredy pned 8 Dl L Quted i Ky & Spe,
Entomotogya, S0 © Korby & Spence Entomology vol 2. p 10513,

a0
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MENTAL POWERS AND INSTINCTS OF ANIMALS

of s & which consequenly cnnot havs deived he peclary
ommunity of descent. The Molothrus (a bird something like
a mmng) OTI03N. & . America has precsely the same habits
th the Cuckoo; but parasitism is 50 common throughout nature
ha this cotneidence o nt very o The paraleiom m
instinct between White-ants, belonging to the Neuroptera & ants,
belonging to the Hymenoptera is a far more wonderful fact; but
 parallelism scems to be very far from close. Perhaps as remark-
le a cas as any on recond of the sume insinct having been
uired in two animals very remote from cach other
in elaionship is that of  Neutbpterous & Dipterous larva digeing
4 conical pit-fall in loose-sand, lying motionless at the bottom, &
if the prey is about to escape casting jets of sand all round.’
( has becn asserted tha animals are endowed with instinets, not
for their own individual good or for that of their own social bodies,
oad of olher species, hough leading (o ther owi
destruction: it has been said hat fishes migrat 1 &
other animals may prey on them; this is impossible on our theory
ofthe naurl sletion Ot sell-profiablc modificaions of insinct. Bat
o facts, in support of this belicf worthy of
consdrsion. Visakes of ntinct, 1 we shll resealy see, may in
are cases do injury o a species & profit another; one specics
ma)' ‘be compelled or even apparently induced by persuasion (o yield
p ts food or it secretions to another species; but that any animal has
been specally endowed. wih an ingincy|04/eading (o 1 own
destruction or harm, I cannobelieve without fa better cvidence than
has hitherto been advanced.
An instine petormed only ance during the whole It of an
appears at first as a great difficulty on our theory; but if
\ndxspenmhlc o the animal’s existence, thee i B0 Vel resson
iy it should not have been acquired through natural selection,
IR comporel mschnes wicd oy on one ocsason. e te hard
o the chicken's beak for breaking out of its egg; or like the
mporary jaws of the pupac of the Caddis-{ly or Phryganea, which
ar cachuively used forcuting open the silken, doors of its curious
2 thrown off for ever." Nevertheless it is
impossible not o fecl unbounded astonishment, when one reads
of such cases, as that of a caterpillar first suspending itself by its
! Kty & spence ooy
* Kot G mimeriios - st s Anenits ek
Tra e SES) o ATwonon ka3, 13- Fobds Cycipachinof
ra'& Pty
3 et Dain s npoci e o
* Koy & Spences Entompiogy vot 3. 247,
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

il 1o a lite hillock of silk attached to some subject & then
undergoing its metamorphosis; then after a period splitting open
on one side & exposing the pupa, destitute of limbs or organs of
sense & lying loose within the lower part of the old bag-like split
kin of the caterpillar; this skin serves as a ladder, which the
pupa ascends by seizing on portions between the creases of its
abdominal segments, & then searching with its tail, which is
furnished. with litlehooks, thus atiches Hecl & aftcrwards
laboriously d\s:ngages & casts off the skin which had served it
fora ladder. T an tempted 10 give ons other analogous case, hat
otz aimgiler ol terly. (Thola (sc), which fds withn
e po when Sl ied105/gnan e vy oot (s
e ofth bty possile b s ings st
xpanded) & then atiach vith i mmds the it o the branch
the tree, that it may not fall before the metamorphosis is
Compieied. Here, s in 3o many olhr case, the arva works on
this one occasion for the saety of the pupa & of the mature
insect. Our astonishment at
slight degree when we hear (hat several caerpilas atach raors
or less perfectly with silken threads leaves (o the stem for their
own safety; & that another caterpillar, before changing into a
pupa bends the edges of a leaf together, coats one surface with
a silk web & attaches this web to the footstalk & branch of the
tree; the leaf afterwards becomes britle & separates, leaving the
e footstalk & branch; in this case, the
process differs but ltle from the ordinary formation of a cocoon
its atta
A really far greater difficulty is offered by those cases, in which
the instincts of a species differ greatly from those of its related
s is the case with the above mentioned Thekla of the
pomegranite; & no doubt many instances could be collected. But
we should never forget what a small proportion the living must
bear to the extinct, amongst insects, the several orders of which
Have g0 long existd o thiseath, Moteover, fust n e same way
as/106/with corporeal structures, T have been surprised how often
when I thought I had got a case of a perfectly g
found on further enquiry at least some races of a graduated series.
T have not rarely felt that small & ifling instincts were a greatcr
difficulty on our theory, than those which have so justly excited
wonder of mankind; for an instinct if really of no considerable
importance in the struggle for life could not be modified or formed.

! Kitby & Spences Entomology vol. 3 p.
Wesnroodn Trasscs of aromolo. 306.v1. 2.1
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MENTAL POWERS AND INSTINCTS OF ANIMALS

through natural selection. Perhaps as striking an instance as can
given, is that of the workers of the Hive-Bee, amanged in files,
& ventilating by a peculiar movement of thef wings th, wll
closed Hive: this ventilation has been artificially imitated, & as
1o on cvem b et s B o
isto bring n resh s & displce the crbonfc acid gas; hercfore
i sable, & one may imagine the o few
Bees first going o the orile o fan themselves-—by which the
instinct might have been arrived at. We admire lln: instinctive:
canion of the Hen phessan, which leads her 33 Wateron has
ek o By Fons b w5 lcoe 0 ok 5 e somied
5Tt by bt of prys it e again may well be of high
imporance to the species, I is more surprisng that ingtnct
shmdd lead smallnesting bids to remove th broken ggs & t
mutings wheress it paridges, the young of which im
medml:ly follow their parens, the broken eggs are i o the
nest but when we hear that the nesis of those birds Giaiyonidas),
in which the mutings are not enclosed by  flm, & so can h
be removed by the parent, are thus *rendered very oo
n we remember how many nests are destroyed by cats, we
ce.

tick or sometmes 8 play; an Abyssian pigeon when fired a
plinges down 80 4 smos 10 touch te spofsnan & then ot o
{0 an immodeste heigh; te Bislcacha (Lagoslum\li) pima:

invaiaby colects Al sois of ubbi, boncs, o dun
bty tav e bl of rclummg (ke Flies)
ot e spo o diop their excrement & 1 uw one heap igh

in & as s babit 5 cormmon t all he species of the genus,
it must be instinctive, but is hard to believe that it can be of any
use to the anjmal, though it is to Peruvians, who use the dryed
dung for fuel.* Many analogous facts could probably be collected./

1 Kitby & Spences Entomology vol.2

v
Bivh o g o ot iy ew oiceiol. 2. 1838 p.354 Fom a uct given

v W nforms me that he ha atendedfo the case o the pirente
Femoving the broken czg.shels, & fhat here can b 16 doubt of st 366
amts e Macplvray Bl Bids vl 5 p. 750

iscachs p. 125

Tiouse Py, & with Aug‘ ey e o o v Lvigonés
Foonay Trveh,

s
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MENTAL POWERS AND INSTINCTS OF ANIMALS

108 Wondert & admiable s mout inahct e et they o
ot be consdored 3 absoluely pesfct there i  constant sirgle
Foing on thronghout asture betweea the matine of the ane 1o
Escape & of the oiher o seoure s prey. I the istine of the
Spidet be admirable, that of the Fly which rushes ino the (oils
s o far inferior. Rare & occasional sources of dangers are not
Svended; i doss oevinbly casuen & santion cubr be 1ot

the carcases of tigers,bird & masses of insects killed by
m: noxious exhalati wnh lhexr Mg airs & feathers preservd,
heir bones eatirily o e migratory instinct not

mrely fails & animals, as we e seen, are lost. What ought we
to think o that srong impulse which lezds Lemimings, Squirels,
‘many other animals, which are not regularly migratory,
cccasionally 1o songregate & pursie 3 eadion course, acros
great rivers, lakes & even into the sea, where vast numbers pemh
ltimately it would appest st au/ms/pmsh The country bei
overstooked seems 1 eause the orginal mpuls; but 1 1 doubifl,
whether n al cases scareity actualy provals. The whole ease is
duie inexplicable. Does the same feelng act on these animal,
‘which causes men o congregate undr dis are the:
oc:zsnoml migrs ather =m|gx s ope 10 find
en & betir land? The oceasional smigrations,of mseets of
Tomey Kiad, assocated togethe, which, a1 have witessed, raat
perish by, countless myriads in the sea, are still more remarkable,
as they belong to Taniies none of which are nameally sacial o
ver migrate.

‘The social instinct is indispensable to some animals, useful o
sull more fe the readier noice of danges, & sppuretly ocly

me few animals. But one cannot avoid thinking that

e it s et 1 some stsos 0 am injurious excess: the
1836423
1854, vol. 2.p. 77

YISk i they meet

Sl Veinbon i Mg SN 1 NS 1831013 .51, o i

@
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MENTAL POWERS AND INSTINCTS OF ANIMALS

antelopes in S. Affica & the Passenger Pigeons in N. America are
Iﬂ“ewcd b hossof camivorous beass & birds,which could hardly
such mumbers if their prey was scaftered. The
Do b North Amaion e . sut vt bahch o
they come o/l 10/narrow passes in the river-cliffs, the foremost,
accoding o Lewis & Clarke () [s,c]‘ are often pushed over the
precipice & are dashed to pieces. Can we believe that when a
houtics herbvorovs i s 1o . o herd 3. then
attacked & gord, that this ruel,but very common instnct s of
¢ (0 the species? It has been’ remarked that with Deer,
oy those which have been much chased by Doge wre'led by
a sense of self preservation to expel their pursued or wounded
companion, who would bring danger on the herd. But the fearless
wild elephants will ungenerously attack one which has escaped
into the ungl with he bandages il on s lgs ™ And  ave socn
tic pigeons attack & badly wound sick or young & fa
The cock-pheasant crows louly, as everyone may hear, when
g0ing o 1o0st, & is thus betrayed to the poacher.’ The wild Hen
of India, as T am informed by Mr. Blyth, chucklev, Jike her
domesticated offspring, when she has laid an egg; natives
thus discover her nest. In La Plata, the Fumanus s bullds

mud,
ock, on the top of a post, or cactus-stem;” & in @ dnckly/
T11lpeopled. country, with rischievous boys, would s00n be
xterminated, The grea Buicher.bid concealsis nest very badly
male afier her cgas are
e oty e e by i Tepeated harsh erys.: So sgain
" . Lewis & Cluk, Travels new cd. (London, 1817) vol. 1, pp. 371.2, eny for
June 17,1500
» " Scropes Af of Deer Stalking p 2.
3 Corse, i Asiic Researches Vol . p 271, This fc i the more s

< Duck 1o haied of te

4 Rev. L. Jenyas, Observat mmmum.,\ History. 1846.p. 100,
¢ e hcubter s fmaly K, Jotnal o s Ncuals 15,
524
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

a kind of shrew-mouse at the Mauritius continually betrays itself
by scrcaming out assoon a5 spproached: Nor ugh w o say that
these fafrss of insint are unimportant, s probably concerning

alone, for a5 we sce insincive wildness drested towards
man, there seems no reasons why other instinct should not be
related to him.

‘The number of eggs of the American ostrich, seattered over
the country & so wasted has already been noticed. The Cuckoo
sometimes lays two eggs in the same nest, leading to the sure
cjection of one of the two young birds. Flies, it has often been
asserted, frequently make mistakes, & lay their cggs in substances
ot fited for the nourishmont of thef larvae. A spider will
eagerly seize a little ball of cotton, when deprived of her egas
enveloped as they are in a silken envelope; but if a choice be

iven her, she will prefer her own eges, & will not always seize/
T12/the ball of cotton 2 second tims
reason here correcting a first mistake. Little birds often gratify
their hatred by pursuing a Hawk & perhaps by so doing distract
s atenton; but they ofen mistake & persccut (s | Rove scen)
any innoceni & forign specie. Foscs & ther camivorous beasts
often destroy fir more prey than ey can devour or carty away:
{he Bee Cuckoo kills a vast mimber Tiore Bees than she ¢an eat;
& ‘\mw:an:dly pursues without interuption this pastime all the

she cm-xd o lay hes worker eggs in worke cells would not
dropped them, upon which the workers devoured
o113 il e b e o1y Wk e, ik
she deposits in worker & royal cells,—an aberration of instinct
not suprising under the circumtances; but *the orkers them
Selves act as if they suffered in their from the imperfect
staie of thoe quesa, for they feed hese male larvae with royal
jelly & treat them, as they would a real queen”.” But what is
‘more surprising the wcrkcrs ef Humhlthc:s habitually endeavour
to seize & devour the cge: 3 ost
incessant activity of he mom:rs is " scarcely adequae to pre\ event
this violence" Can tis srange intinctive habit b of any sevice
g the innumerable/113/& admirable instinets all
Seonicd v rest & mulipty it young. cam.we vetors wih
Kirby & Spence, that this strange aberrant instinct s given them
" A Lycoss, these ucts are iven by Duges in Aunal:des Seience, Nat. 2 eres
Zodlog. Tom wp 196,

+ Bruce’ Trwes i Abgesiaa vo. .. 17.
3 Kify & Spences Entomalogy (4 BV, 2.p. 161, 4 Tdem vo i—p 30
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MENTAL POWERS AND INSTINCTS OF ANIMALS

"to keep the population within due bounds."? Can the instinct,
which leads the female spider savagely to attack & devour the
male after pairing with him' be of servic
carcase of her husband no doubt nourishes her; & without some

tion can be given, we are thus reduced to the grossest
wilitarianism compatible, it must be confessed, with the theory
of natural selection. I fear that to the foregoing cases, a long
catalogue could be added.

Conclusion.—We have in this chapter chiefly considered the
instincts of animals under the point of view whether it is possible
that they could have been acquired through the means indicated
on our theory, or whether, even if the simpler ones could thus
bave boen acgired. othrs o 30 comple & wondatl st ey
must have been spccmﬂy endowed, & thus
Beating m mind e s ves o the segirement, ough he
clectitn o siboriginaing vicks o modiacatons of mstact, or
through training & habit, aided in some slight degree by imitation,
experience & intelligence, of hereditary/ I 14/actions & dispositions
in our domesticated animals; & their parallelism (subject to being
ess tru) to the instincts of animals in a state of nafure: bearing
in mind that in a state of nature instincts do certainly vary in
some slight degree: bearing in mind how very generally we find
in allied but distinct animals a gradation in the more complex
instincts, which shows that it is at least possible that a complex
stinct e been acquired by successive steps; & which
morsover « gencrally indicate, according 0 ou thery,the actul
¢ instinct quired, in as much as we
m,.m Y alicd animals o have branched o a difrent st
descent from a common ancestor, & therefore to have retained,

foms ofany anc spcie; bearingal his in mind, (ogeher with
the certainy that instincis are a5 important to an anima as s
Thcis generally comelated siuctue, & that 1 the strugale (or i/
Shiie changing coudsions, lght mogifcuiess of iosict
could hardly fail occasionally to be profitable to individuals, T can

overwhelming difficulty on our theory. Even in the most
‘marvellous instinct known, that of the ccll of the Hive-bec, we
have seen how a simple instinctive action may lead o results
which il the mind with astonishment. Moreover it seems to me
that the very general fact of the
e Vo 280, o f sl et i i v

e condon will do

s
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MENTAL POWERS AND INSTINCTS OF ANIMALS.

gradation in complexity of Instincts within the limits of the same
group of animals; and fikewise the fact of two allied species, placed
n two distant parts of the world & surrounded by wholly different
conditions of life, still having very much in common in their
instints supports our theory of descent, for they are explained by it;
heeas if we ook ot cach insinctas pecially endowed, we can
only say that so it is. Imperfections & mistakes of instinct on our
Ahcory Lease 1o be  suprisin: indeed it would be wonderfl hat
xr more numerous & flagrant cases/116/could not be detected, if
e o hat s spects which baled 1o ecome modified & s0
far perfected in its instincts that it could continue struggling with
the oinhabiants ofth same region, would siply sdd one more
to the myriads which have become extinct. It may not be logical,
but to my imaginaton, 1 is far more satsfacory 10 look & the
g Cuckoo cjecting its foster-brothers,—the larvae of the
Fhnehmoaidas fcuding within th live bedica o thes prey—cus
playing with mice, ofters & comorants with living fi
instincts specially given by the Creator, but as very ol vars
of one general law leadig o he advancemen of all organic
beings—Maliply, Vary, let the strongest forms by their strength
Live & the Weakest forms Die.—

e
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CHAPTER X1

GEOGRAPHICAL DISTRIBUTION

HISTORICAL INTRODUCTION AND
SPECIAL EDITORIAL COMMENT

Early in 1856 while Darwin was reviewing and organizing his matcrials,

that T twust you will Rl on any account give up the idea of publishing

inteoduction p. §, D

Down Bromley Kent
April 21 [1856]

My dear Bunbury

You are quite right, I do take a very great interest about the
Cape Flora & Fauna, & I thank you much for your letter, which,
as all yours do, has pleased & instructed me much.—1 have lately
becn cspecaly atending to Geogaph. Disiib, & most splendid
sport it is,—a grand game of chess with the world for a Board,
The fuct you allude to bout the zooogy (a et mamniers) of
Cape not being nexly so peculia as the Botany has often
the most probable HYPOTHETICAL cx-
planation i that it = long a group of islands, since united with

the continent allowing the vertebrates (o cnfer.—
about the Colletia, T called on Lindley, but ¢ extract nothing
& wrote to the Gardener who raised the seed, (but have not, &
shall not receive any answer) to ask whether he ever had seed from
. America of any kind; undoubedly the common form was in the

Tam very glad to hear you are stll thinking of Madeira; there
scems to me much o be done there yet; but | hear from Mr. Lowe,
He i ging 0 publis a Flors, & he hasent me a curious secound
of vegetation of P. Santo. A careful comparison of the Floras of
Nadrar Azms, & Canary 1* would, I cannot doubt, lead to

AL 865,728 502NY, 1,427, 431.6, 43841

s

Eanmbriio: takrarsils Biass: ronn

ith permission b




GEOGRAPHICAL DISTRIBUTION

some very curious results. You speak in FAR too flattering &
e Lwil persevere; & © will cndcmmlr

(eheu how difficult) "o be cautious & candid & avoid dogm:
rmination o-put diffeniis, s far a1 can foo them,
on bmh sides s a great aid towards candour; because 1 console
hen finding some great difficuly, in endeavouring to
Pl b8 Forcibly s | a0 s trying sy litle expecimants
Bt ey are hasly worth, eling, hough some 1 i sure will
bear on distribution & I think on aguatic plants. As you say you
like scientific chat, & your kind letter makes me sure that you
will not think me an egotistical bore, I will tell you of a theory
1 am maturing (by the way please o not mention it to anyone,
for 2 directly opposite reasons: viz. whether valueless or valuable),
AS glacial action extended over whole of Europe, & in Himalaya, on
bots sides of N. America. & both sides of Southern S. America. & [
believe in N. Zealand, within very late times (existence of recent

1 be
glacial action was actually & absolutely

coincidentin North & South, & this | cannot do, o can | here

enter in details to show Jiow /ar I can show them coincident) At

{hisperiod  look at the inerropical planis a5 somewi

but not (or only a few) exterminated. because there were no

probable that some of the warmer temperate plants would spread
into the Tropics, whilst the arctic plants reached the foot of the
Alps & Py(:n:es  ascording to poo Fofbes' view; by the way |
this out! 4 years before Forbes
puh|nhcd') Some,T consier possiaie gm cross the Tropics.
& surive st C. of Good Hope, T. de Fucgo & S, Austli but
within the Tropics, when waksth retarned, 1l would be extemn
xcept such, as crawled up her mountain, as in Ceylon,
N Tova, Organ Mountas i Bras. Ths thory. T son:
ceive, explains certain aquatic productions in . hemisphere &c
(& European Fish at C. of Good Hope)—But on the view that
species change, it throws, T think, far more light on the analogous,
but not identical species, on the summits of the above named
‘mountains. O course 1 cannot enter in details (& you would not
care to hear them) on the subject, which I am sure in some degree
would render the view more probable than it will seem to you at
first—You will probably object, why have so many more northern
" In the 1842 Sketch and the 1544 Essy, see Fowndarions, pp. 301, 1653
B
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species & forms gone to the south, than southern forms come to
the north; I can explain this only on a pure «simple> hypothesis
of cold having come on first from the north; but there has been
some migration from souh to norl, 2 of Austalian forms on
mouniains of Bomeo. And T am sure I have notes of  few S. African
Torm, a3 wanderers actossthe Tropics, into N. Alica & Borope:
is not this so with Gledichia, Stapelia (?) Can you help me in this,
species, or allied forms, of well markey
forms? By the way [ look at Abyssinia, during the cold period. as
the channel of communication; for some (as I know from Richard)
very northen temperate species of plants are found there; & some
S. African forms likewise.— There, [ am sure, you will agree that
1 have prosed enough on my own docirines; which I may have to
give up, but I strongly suspect that the theory is a sound vessel
& will hold water. T look at the vegetation of the Tropics, during
the cold period, as having been somewhat like the vegetation
described by Hooker at foot of Himalaya, as essentially Tropical,
but with an odd mixture of Temperate forms & even identical
species, before they became mostly modified.—What will you say
10 such a dose of speculation! You will exclaim, * he is a pretty
fellow to talk of caution "

Py i e
“Yours very sincerely
LES DARWIN

If at any time you are inclined to write, pray attack my doctrine.
—With respect to diffusion of water plants in very distant regions,
it scems, as far as my doctrine is concemed, sufficient answer that
the same species of water plants in the same continent are very
widely diffused, & whatever the means of diffusion may be,
same means w* tend to_carry them to the most distant pnﬂs
during the cold peri e same argument is applicable
Glmaccae o some cxtent. bat Decondolie hings tht ccrain
lowly organised phanerogams, which are very widely diffused (1
forget whether he includes Glumaceae, which 1 think some authors
comsider the mg.m of the monocots?) are diffused owing to such
spccis aving been vry ancendy cresid & herforhaving bad
more fime 0 become dffused: T doubt whether he has my grounds
for his belicf, without it be  fecble analogy of the grest duraton
of ared with molluscs —
" Origina eter a Bury St. Edmunds and West Sufflk Record Ofces the efrence
Wl
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During the summer of 1856 leters o his long time fricnd, Joseph Dalton
iy concemed with geographical

il not, T fear, b copied before
you his first draft, he had
e cm made which was probably completed before Octaber 10th. This
copy he submitted for review o Hooker with the following questions:

De 1,

Please read this first

1 wani espeially o know whether Botanical fucs ar forly
accurate. 2% any general or specia eiticisms; plesse observe if
you will mark margin Sl Uf Your CHiicisms i 10 sy
fength, 1 would gladly & ghaierlly come o Kew, to ssve vou
writing,

1 really hope no other chapter in my book (s» will be so bad;

how atrociously bad it is. 1 know not; but I plainly sce it is oo
Tong, & dull, & hypothetical.

ot be t00 severe, yet not (00 indulgent: remember that it

will be extra dull to you, for it will be a compilation with hardly
anyihing

only fragment of chapter, & assumes some poiats as truc,
bl il o B AL e 3 s oehad of By
o plants rather than to conditions: again 1 am unformunately
forced not to admit continental extension as You know.—
Glance at the notes, at back of Pages.—
in truth you are doing me a very GREAT kindness in reading it,
for 1 am sorely perplexed what to do & how much to strike out—

Afteran cai cncouraging note’, Hooker wrote on November, 1856:

have fnshed the eading of your MS.,and have been very much
dlighted and instrcted, Your cas s 'most strng onc. . never

s befors... T have & page, or 1o of
sotes for digcussion, many of which were maswerad, af 1 got
further on with the MS., more or less fully. Your doctrine of the
cooling of the Tropics is a startling one, when cargied to the
Length of supporting plants of cold temperate regions.

‘manuseript, are o be found in the appendix.
! L& L, 81N,
2CDMSS. ol 50 sl )=qvwnf=,lo¥ o
¥ See CD s reply, ML ne .
B
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In fou eers dring November 185! Durwin chified nd munsined
“was inclined to come found pretty sizngly to my views of distibution and

g g & it ind bl i m vl it i st
Deriod for this partof the

COMMENT

‘The consultation with Hooker reveals Darwin's thoughts snd questons while
composing thi scction, but, together with Darwin's revisions, this presens

ciginal mumbers are supplicd within angle

draf represcated by the carlier
et seqienc. e oSSl nabered 5

weeks': o reu
my s (sbont fory)on Aipne larsen fn

suppased cold mundane period ” I i clearly
Vision Darwin cxpanded his iroductory secion,
. orginlly mmbered § becam il 6. OF th whold

carier seguence o folios originally numbered from § to 40 most wer reus

nd emtere. Some originl shss wre puly o up, nd csaionaly

sppess o have b complely et 1 v of e piiod o scnpianly
iten pasages.
e veryone clse, the

it sage of e dra s he fit copy L
copyis who e 0 hm difieuly readng Darwia's

did not correct all sulting mistakes, so that significant criors such
12 Geomtent Somchy fmat oF Sorvar o et of o
Vennica instead of Veronicy', nd Mr. Burk’ instead %
uncorrected in the fir copy. This makes i unsatisfactory as the basic (ext,
nor would it folio numbers reveal Darwin's earlier revisions. Thercfore,
arwin's holograph is used as the basic ext; where nccessary, as i
case of Darwin's table of contents, Hooker's not rginals, olio
umbers eleing 10 e e cop) have been hanged o 1 the umbering
of the flio Darwin wrote

ML B L 80TV,

L Lo 138,08 RYES

=
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Of these, sngle words and short phases have been incorporated

bers preceded by Fair Capy' or | ese,

in wrote some in ink and clearly intended them as forma additions (0

y are so treated. Others written in pencil are memorands

of questions Darwin asked himsclf or of points and references he noted 25
“work. For one of theso latter seribbles on the slip

air Copy v, D: Tied a specific date: October

10, 1856. Cancelations related to the content of this addendum and made

in had received a copy of the September issue of

i e P copy wihout s st oy
He cancelled 0 of holograph folio 5 and

note, He added.brief memoranda to himaelf regarding the information
3

s, Hooke: et il frpaating
entioned i
et 1855 These. I have simply omied, a being non-Darvinian,

ference with casy reading of Darwin's text

Hooker sometimes signed b ntes and commens wih bis s In
autho

Wriing, and hey are identifed by hei iniials added widin. square

brackets

Page lon fonmotes id ot dismay Victran publishrs, nor discourage

type, o conform more closely wilh present-day publishing praceice.
ML 831 MLao. 353
* Varason (1368) 13755
ES
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uring Darwin's revision of the carlier state o his holograph drat he set
Sheels towards the en

chapter. In the O)

 Darwin's formal i on anli, and 0
Wil be found in the sppendix, together with some other draft sections on

GEOGRAPHICAL DISTRIBUTION

s I believe that all organic beings are produced by the
mdmnry fae of epouctian wich khdes, acsering o e
theory under discuss of specific forms, & as it is
exce:dmgly ettt B e s species should ever have
been genertedinone plsce fom ane st of preats, & i avaber
place, (csecially if undet diferent condiions) from ancthr st
parntsspeciically e ‘most bvious queston
e an aecount on the ardinary noon of propsgation
for vhc existence o ntical species in all quartr

This s the uestion, which has long agiated nsmlm

vomely whethr e same species has been created o
ieretoes o3 single potat o maoce tianoice ot e

o gving general resson n fevou of single productr;
consider the e difficulties. The most prominent of
them may be gmuped o hree following clsses—Fi, nsular
productions of the temperate & tropical latitudes.t—Here give
Teasons or dobing vast cenunemal exmnsluns of Forbes & Co:/
0v/Give condensed means of dis

Sccondly, range oA'Fr:sh o Producions —

Thirdly, as follows,

1We ow come o our tirdcass o fcs, namely the exitence
of the same species of plants & animals on mountains distant

from each other, & likewise on the i i ‘pole, where

= Copy his page on separate aper. [CD.]
+ Perhaps allude o A. Decandoll on largescaled Plants. [C.D.]
s34
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the climate s nearly similar; as alpine plants & animals could not
possbly migrate thtough the lowlands fom one distant apine
nother, il ey this,perkaps, wasone o he srongest

s < Whih could have been addaced by those who belicve In he
i species having been created at more than one point of the
carl's suface. 1 5 famila to every one that several® planty
grow, for instance, on the summits of our Scotch mountains, &

species. Similar observations have been made
2/AL the height of 8000-9000 fect on the Alps, we meet with
northern grouse. But the most striking cases are afforded by
, for here we avoid accidental dispersions, as seeds bome
irds.—I would be 8 prodigy fo find uch norhern
animals as the Steinbock, which lives on the Alps at a height of
8000-9000 (70009000, feet, or the field-mouse (Arvicola oecono-
mica) which lives at the height of 10,000 feet, or the Variable
are &, in the low country at the northern base of these mountains:
equally striking it s to observe in Johnston's Physical Atlas of
Europe the small brown patches, marking the far scparated &
Alpine homes of the Charmois.” Some few Rordhern plants, but :u
more generally representatives of northern_genera, have bee
erved on the moresouthern mountains of Spain & Greeee; ut
10 this subject we shall return.—
acts have been expiained with beautiful simplicity by
th e Profeso . Fores: fom the presne o e innumerable
ce-borne, great fragments of norther rocks scattered over the
{emperate Sones of Burope, —{rom the former T lower dscent
of glaciers,—& more especially from the several Arciic shells
imbedded in the drift, we know (o  certainty thaU3/Europe,
2 a quite recent geological period, suffered under a severe
climate: & Prof. Forbes believes that at this Glacial cpoch, the
seas & land were colonised by arctic forms, which when the climate
*many (D 11
#Thave notyetnotced migtation from . t So. America 1) [CD.]
" Sec A Decandolle, Bot Geograph . (1007-15) or an excelen smmary o tis

¢ Elaphras Lapponicus which inhabits Lapland & Kamtschatks was
o by Sir Chais Lyel an-the Grampians: sécodin (o Erchon Tach
s common to Sweden, Unslashes & the Alps of Switzels

i in S

Sl fhaoker por Sddes Gt rom A

& Tibean insecs of Thomson.| T
55
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varmer, emigraied” northward, but wher th land was
igh the planis, insecs & mammals ascended he mountain-pesks
i v s e o o
ot impenesatly separsied by
wide extents of surice flly occupied by the productions o the
now temperate region:

Brof. Forbes belicved! that the mouriains of temperate Europe
existed during the Glacial epoch as islands, & the seeds of northern
plant were brough o these slands by osbergs. Tha he reser
part o Europe (& of Northem Americe) way under sen during
Eome pastof th glacal och is ceraibut t i equaly certa
e 43 cooch cachned (o an coormont pesod, & tht thre were
great contemporaneous changes of level,—as indeed most geologists
Sould infer om the rocks seratched by foating ice at such
different levels. T do not believe that there is any evidence to
show/4/whether the greater part of Europe existed as land at the

mmencement of the glacial epoch, so s freely o allow of the
southward migration of northern forms; but that there was con-
tinuous land before the close of the cold period may be safely
et o e diulo o e rein alpine mammals; &
this s likewise copfimed by such cases s tht remarked on by
Mr . amey e b i o of e s much
Taore nearly elsted o tha of he Sounty moriard of ¥, than
o the floras of the Alps of middle Europe; if \he remigration

orthward had been by various accidental means, this relation
mn\d bardly bave been prserv
may indeed infer that the land in some paris of Europe
ool coe aghes ot e prse, b g o of glacial
epoch, as is indicated by the presence of the Alpine Hare on
Scotch mountains, showing that Great Britain & Europe were
then united. Let no one think that these great migrations south-
ard & remigraions northward of 8 whol body of species re
improbable, for it is hardly (00 strong an expression to say that
he case of the seashells he migration hesiSbecn witneweds by
rof. E. Forbes, so beautifully do the fossil shells on the shores
“forthe o, s st o h st lnd & s vhen
ol Forocs eacton i pont 1D
1 11 it o elicve it S Gacitspoch th nothernled was war

o oyl s XA P e 7T
+ vy i onfounded reation (e cbiains 5o much n more

A B

Moo of Genlogia Survey V5. 90 &
} Gl Vol
Fkior Sun. Vol 1.p. 385

s
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of England & in the Mediterrancan, compared with those living
before & since, show the course of the migrations.

In North America we meet with similar facts of distribution.
Dr. Asa Gray has st indly given me g st of 39 plnts (only
33 ity aipine) growing near the summit ofthe White Mouriaing

N Fampihire e height ¢ A 30006000 e e e veraht
cvery one of them, with saly two cxceptions, nbabit Labrador
situated 400 or 500 miles to the North: the great majority of these
plants, viz: about 46, inhabit the circumpolar regions of Europe
or Asia. No less than 33, or above half, grow on the Alps of Europe!
about 22 ofthes same planis have been found on the sunmis

of the mountains of New (separa

{ains by a plain 60 or 70 miles in width) which afford  fting
site of only a few acres in extent.’ Even in the mountains of
Carolina® 7a list of the shrubs & [herbaceous] plants [of this
moustin] would be ound (0 nclde g portonof e commo
productions of the extreme northern states & Canada.” But I do
hot Know whetter the Alleghanies do not now afford 3 highvway®
by which the plants could have travelled thus far south.)/

6/We shall, perhaps, better realise what formerly took place, if
we imagine a glacial cpoch now to come on again. The extreme
arctic productions of all kinds are at present mostly the same
round the pole: as the cold came on, whether or not strictly
conterporancously in Europe & N. America, then similar forms
would slowly travel south, along the shores & fand; & when the
warmth retumed they would return to their native north; but
where there were mountains, as the ice & snow thawed & left the

the south. And as the parent circumpolar productions were mostl

great extent the same in the two worlds. We can thus understand
the truly wonderful case of more than half the plants of the
‘White Mountains being the same with those on the Alps of Europe,
* Yes there s €D

e e cony, Doy e wrce: By

st these with general
rope ) e proably wrore

2 and cancelled e rest orie mn:nph mdwms e e aher.
& Werer Mils by ey dlscusicd i
here st ighwas e 01 semincs

Lonmn.’wmulwfuuuny 1845, p.114.—sc Baram fo the
i Travels n N. Americap. 335

1
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though separated by the whole Atlantic ocean, & on each side
by a broad belt of low land, on which these Alpine productions
coud not possiby exst—Hid ot the glacial spoch been brought
/6 VIight & gencrally recognised, in ain part owing 1o AgasSz,
{his dase of the emtical speces on the Whie Mouriins & Alps
might have been advanced as a grand proof of double creation./
in our recent imaginary change of climate we found the
circumpolar productions mostly the same; & I should infer that
this must have been the case before the real glacial cpoch came
on. Prof. Forbes believes' that N. America and Europe were con-
nected by continuous land, situated far to the north, during the
glacial epoch, or towards its close: but the identity of several
plants on mountains so far south as the Alps of Switzerland with
ose of America, scems/7 v/to show that the connexion betwee:
the Old and New Worlds had been cstablished before the close
of the cold period, otherwise the species common to America could
ot have got 80 fr souh 8 the Alps Duing the ot niene part
of the glacial epoch, T can hardly doubt that land lying "far to
the north"/7/would have been covered by ice & snow, like the
Antarctic islands at the present day under corresponding Tatitudes,
& hence would not have allowed of the passage or of the existence
o barly a singl trrestial producion. Hence i is that I inter

och.*
e oty soppoves that land
stretched continuously from West Ty ta st ke st
promontories to Iceland in the north & to the Canary Islands in
the south & that his land endured till he end of the Tertiary
period, which would include the glacial epoch. To those who can
Heely adumit such enormous geographical changes o o other
evidence besides distribution, this view will satisfactorily’ account
for many of the phenomena.]
* Coninly LD Noto B 5. 5761
{MemorofGolo:Savey Vs .3

3 and 40
o e i Dot des sigan. S:w:memchm Gesellchan [This

Do marked 43, Wilh e copy ]
[ i

arin e Undetined sssticionty i i pencl, snd added two quesion marks
an amow poting o the following memoruidum] Give srgoment gainst

1o Europe & U, Sates, ot graly exceeding those in common borveca At & 1.
Sttes Gt 10,56 Scc A Gray in Silman [Darwi teceive s copy of Grays aricle
e Fst v 20 (Sep. 1356), 204.52) on e 9. 1458 (s ML Lt
o7 $51) Gnp 229 ey b P s e vl i o

“iending o Eorope 321

8
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7/At the present day it appears' that almost every one of the
ammals and birds, common to the two worlds range up to
the shores of the Arctic Seas. In regard to plants, I find in the
{able fo Mr. Watson's Remarks qn the Geogtaphical distribution
of British plants, that/8/about 5007 of these Britsh ‘plants (approxi-
mately 1400 in number) are found both in N. America & Europe;
<& of these 500, 110 do not cither in the Old or New World range.
Watson's arctie & polar regions, i et north
than nearly the line of the arctic circle: 60 other plants range
only on one side of the Atantic, (generally on the European side,
warmed by the Gulf-stream) into the Arctic Zone. Some,
extremely few,” of the plants common (o the two worlds, do not
range northward of the latitude of the northern point of G
Britain. But Mr. Watson informs me that since his publication in
1835 our knowiedge has been much increased, & that the above
numbers can be considered only as approximate.» With respect to
the sea-shells, common 1o the shores of Europe & N. America,
T am informed by Mr. Woodward, that zhom one-third of their
number do ot range into Forbes' Arctic Sea,' which washes
northern shores of Asia & America: bul this one-third includes
most of the doubtful cases, so that the number of species in
, which do not reach the arctic zone, is probably con-
siderably less than one-third. As in the case of the plants, some.
4 0r 5 shells, which are common to the Old &/9/New Worlds do
not range even into Forbes' boreal province, & are therefore
separated by the whole width of the Atlantic. But these shells/
9 Vi the few plants similarly circumstanced probably belong to
a distinct category, & were common (0 the old & new worlds long
before the Glacial epoch: this, at least might well have been the
case with some of the land shells in common, for these as 1 am
informed by Mr. Woodward, are known to oceur as older pliocene
fossils. With respect (o this more ancient connexion between the
two worlds we shall have briefly to return./

9 & now ook to a map of the circumpolar regions, we
find near the Arctic circle almost continuous land & sea-coast
* Ass Gray hinks thre ae not  few plants common (0 U, & Eurape, which

o not range to Areic regions. (CD 1 -Cersiiy 1 DR,

: J Richardson's e Keprton logy o Brtish
e Bt A
* (0 e derined 300, s s bt lnes s
£ e G e ind a1 wrote dele I the margin
e arile by Gy el o n e preceing o |
See .o e L, a Jokastors Poy e A 2 B (L. 31

9
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from Lapland to Eastern America, & by going further north cven
almost o Easem Greenland. Theréfore i allthe oganisms, which
ae now common to Burope & Amercs, could lurish under the
e between the Areic irle & 70° (& o great maj
do now I|v= 80701 T oan s un msupcete ity o leie
urse of ages circulated round the polar reg
his cgurse. No doubt the fstance i very grat, e n th parale
oF 70° between 6000 & 7000 miles; bt we know that most of
e productions on tis long line arc now the same; & many
Sy o Hoh & marine Shllchave cnen ek gl e ey
et ocean. /Shorly befor the, Clacial poch came on, during
an earlie part of the pliosens perod, when most of the organic
beings were the same a5 now, we may fairly infer that the

perhaps more cquable, than now; & as there can be no doubt
judging from their southern limits that almost all rctic productions
can well withstand a slightly warmer climate, I can see o great
difficulty in supposing that all the organic beings, now common
1o the/10/two worlds, inhabited the long line of shore-land from
eastern America to Lapland. As the glacial epoch came on, the
species in common, associated with some not in common, would
have migrated southward, & subscquently as the warmih returncd
they would have remigrated northward to their present homes.
During these two great migrations, & with the local changes of
climate which we might expect to ensue, it would be strange if
several of the species did not become locally extinct. Hence we
might expect to find in favourable situations, both on the southern
high lands & in their latest northen homes, nests of species occuring
elsewhere but not in the country immediately adjoining on cither
and. Such st sem o occur o th more teyperatepromontory
of N, . rmed by Dr. Hooker; and again
oo Lake Do Lot sz" i the vry middle of Sibers In
this same country, Gmelin' gives several strong cases of plants

" For Fish see Report o Brit. Assoc. for 1845 an the lhthyology o the Seas of
Ching by i . Ricindson, . 190,

* See M. Tureraninow in Bl de I Soc 15 account of s
o He s o e o Wl o DAL Flos b the e ks ot o
men i - A, S G, Floy S p . i o of e

et of the with tharof Kamshatka. S Lodchau (n

ke Mikcny Vol 3 B34 ¢ Sty O e epasion o e oner
ol e Al wih o Euop; & . Hooker Lt Tesctions Vo x
* Fib Sherc. . cx,p.x.

s10
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with interrupted ranges & was thus led, even in the year 1747 to
infer that/1 L the same species had been created on diverse points
of the earth's surface.

ve remarked that during the most intense part of the
sl cpoct, when aci plans v at e fot f the Alps he

mos Stithergn Teclnd, Feroe
Pty mm ymbably s bt oy e, T e Artarte
ohunds it e et Fuie, & ooul N supporia edly tey

or o teesiral productons. Hence these isands must have been
colonisedat s comparatively lat period;® & i1 1A would appear
from M. fecreasing number of Euroy

Sanin he forthr e o fiom Europe, max mey

plants on !hc
were colonised by various accidental means (a
uhich Wwould be rjected by many of the most campcl:nl mdg:s)
om Europe, aided by the probable greater
o pars of the Butopess Continent| iduring tae faie ond of
the Glacial epoch. Considering the lateness of the colonisation of
these 1slmds (m as exyhm:d in an carly chaptr on the view
 species being forme lectic

n we can distinetly understand
ol Lo important zlcmcnl)r it ceases to be
remarkable that islands so isolated as Spitzbergen, or Feroe, an

d
Teeland, & seas ke the Balles should not possess, as 1 beieve,

ve sunived o e southern
in Dr. Asa Gray's

so Appendix
1 Backs Jouney) i hey

Wheies e Reldone & Lo g, which b ound s Grcnlonds

= NoeC DI [seep. 5
1o nu.aﬂ-mavmmmwwm 0]
ond o

i
§ Wi et tmnss et (15111
e b b, New PHLLAG
849)30.1]
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& the Mus occonomicus, sid to be an inhabitant o Tecland, & the rodents
‘on which the Musela must feed n Spitzbergen, could have crossed on ice,
Tknow not but the skeleton of the Lemming, found by Capt: Par on th
ice in Lat: 81 3/4° N. should not be forgotien. Even ai present leland 1s
Connected with Greenznd in the spring by continuous pack-ice./

12/0n the other hand, at the very first return of the warmth,
long before the northent isands could have been colonized,the
arcic productions at t the more South

e & Pyroden 120 Al wousd heve e completcy soaed
o Sl e e b 1) L ended the lower
slopes tains, the glacial epoch, these
s s v hed meerIpme species, such g3 Gentians
e which do ot nhabi the rctcregons, & teseon he reuming

er having, g it would appear, spread over

Founding country” would together Wil the arctic sp:cl:s ;bave
Feasoendod the mountan

2l it (Hookers Misccllany, Vo 11p.
241,249) that the Alpine vegetation of the Alai in about Lat: 507, had been

able o keep sl glacial changos of climate unmixcd, owing

Steppes to which the
old vegetation Ledebour says that at the height
o 4500 Tt he vege 1o that

Jeu' ean speles ruduaiy
iminish i nambe and give plae o the prope ot o e AT 11
12Here then we have, according o th principles 13id down
in our fourth chapter, ail the elements present which tend to
modiy spm:s though not in the highest degree, —namely, con-

E v
et thes HOald DA Ay S o
& strongly marked L v, e G dovere it i o
Europe,$ when cor T & with
Tepionat 1 infer tha ths - the ense from vaious sesiered
notions; & o give one/l 3/exemple, namely the chamois, which
some Zoologists think specifically distinct on the Alps & Pyrences,
& others merely a variety of one & the same species. The arctic
forms, which during their migration southward and remigration
*NoteD D (seep. 5761

1 should ke to know i s

T
i T knew whether this was so: Forbes thought so, but 1 4o not
Know whether he s 1 b tasted. (D]

ey e
§ NoteE (1D (Seep. 5761
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GEOGRAPHICAL DISTRIBUTION

northward, did not become isolated & so differently associated, but
keptin a body together under ncarly similar conditions, would have.
undergone according to our principles very litle modification./

13 vleland, according to Prof: Forbes, was insulated ot an calcr perod
han Great Britan, & indeed it scarcely possible o look at W- Thompsan's
{ablesof distribution & doubt thi. s clmate would have become (ited for

perio o

Jpine forms, but at an carler period than the colonisation of the northern

{shinds. The fact that thore are soveral doubtful cases of representaiive

speces, o vry stonly marked vris i he anmals & plants o rlnd.
5 0 dccord wit

1/Ths views o given ay putasy be extended further,
though in doing s0 we are wrespasing on the next chupter &
cansid:rmg representative species. 1f we compare the temperate

strial & vast mumbe

Same geas, mapy Shviousl opreseniatvos of ssch othe 0

the two sld:s ofthe ml.nuc. & filing excty the same place in

the econor aure, & sot o few 80 closely alled, that the
most practced astie dosbt whether to consider

vaieies or a8 true pecies, Many examples could be gwcn i

ingle natural Class of thess doubthul specis, & of duite

dlslmcx but represenative  wecion, 1f we look further west ncmss

i to e find many/14/most striking'

mprem(ame specu.'s of Euwpean , but more especially of American®

g of lans, of maucul,bind & oherbengz. o coeplee

mperate zones, 1 may just allude to the many

cloxdy i 5 a o et .dmcal species of Crustacea

n the seas of Japan & n the Meite

E D in hm wdmirgble Report on o Crutaces:

ven if we submerge the isthmus of Suez, are

separnied hy R h:nmsphere of cqua(oml cocan. T may mesition

that T was myself m y finding two very close &

O st Speni o vm T e o pansic

from Madeir, 35 am iformed by the owe reprcscm
those ofJapan -
* & Himslayant D1 *Note F (LD [Seep. 576

See the account o Zuccarini's cbservtions in Sillman' Joursal Vol =

i songly o the represntaive specis of Entope, Averich & Aia i Dict

e Sconces purlos, N Goograph: B 414 1120 (€ el siion
 Referto Asa Gray's s stking bl

Gt St Exploing Expeion. . 1552, 1567, 1556

s
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GEOGRAPHICAL DISTRIBUTION

15/Now if the view before given is in some degree probable,
namely, that just before the glacial epoch when the climate was
ery slightly more favourable, there was nearly continuous circum-

lora & fuuna; then it i not 5o vry improbable that sl el
during the older pliocene or even Miocene period, when the climate
in these high laitudes was temperate,' there was likewise land
e o some extent continuous, whence the closely related
and often identical organic temesitial & acquatic productions
might have migrated southward, as the temperature fell, but long
before the glacial epoch. As soon s this southern movement had
e, the several existing floras & faunas of the northem
hemisphere would have been separated from cach other, as at
present, would have been differently associated together, & ex
to somewhat different con ind as we are now dealing with
comparatively ancient times, we might expect, according o the
principles which we are testing in this work, that only a few
species of those originally in common wor aine
absolutely identical, but still we might expect plainly o see in
the productions of the land & seas of temperate Europe, N. America,
& Eastern Asia, evidence of their descent from a common home
common paréntage; and this, 1 believe we do see, in the many
representative species of these now quite separated countries. And/
Fair copy 15 v/it would appear from the observations of Brongniart,
Agassiz & Heer that this relation between Europe & N. America
was plainer during the later tertary periods than a present; several
American forms having since become extinct in Europe./

16®/We have scen that Prof. Forbes' theory explains the
distribution of the alpine productions of Europe, in a manner
‘which T think must be satisfactory o every one; & can be extended
with no very great difficulty, s it seems to me, to N. America.
But I believe that the theory is capable of a much greater extension.

South America I was formerly’ much struck with finding
numerous boulders on the island of Chiloe in Lat: 42°, where the
rankest forests are now intertwined with almost arborescent canes

across a wide arm of the sea: on the plains of Patagonia, on the
opposite side of the Cordillera, in Lat: S0° and over the southern

Joumal, Vol [ ) fh extéme rci rgions of Americ, belonged o the

Known,
* Geological Transactions. Vol vi. p. 424 (1841)

s
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ity of the continent, & on the Eatern end o the Falkland
ke, toulases e vel enmeecans T st
e Fovitt Fase T exsmmd s movsd ot detites whieh
at the time never having read of Moraines greatly perplexed me,
but now I can hardly doubt that it was a terminal moraine situated
thousands of feet below the line where a glacier could now descend.’
Ou17tie Condilen of sqmiorial Anericn, G mtks o the
former lower descent of glaciers have been observed.” In
on e exsem side we have e plainest gological cvidene of
glacial action, as far south as the high plains
near the Rocky Mountains I)ould:ﬂ hm kiie becn harved
& on the shores of the Pacific in Lat

T Europe eratic bowlders exiend (o near the Western basg
of the Oural, & in parts, southward to Lat: 45°-46°. In s.hena‘/
17A/they do not appear o occur; the surface, perhaps, at this
peiod not having been under e sa: but Pof. Forbes’ o,

 the community of alpine & arctic species having been caused
Sy 8 fomer Cod cimat bears 50 strong an eprea of mah that
where there s such community, we may almost safely turn round

/
1810,/Looking south we find in the Himalaya abundant
evidence’ of the former much lower descent of the Glaciers, which
have left behind them enomous Moraines. In India, using Prof:
Forbes' theory, we have some evidence of a cooler climate i
several plants, (& in some mammals according to Mr. Blyth) being
the same on the Nilghiri with those on the Khasia mountains
&on the Himalaya; & aggin some* Dr. Hooker believes abundance

of plants» on the Nilghiri'are common with those on the mountains

* Dr. Hookerblives (CD. sbandance ofplanis (D11

ety e oo vl & vy

sconfsed il s o rounded & anglar vt oFock miny o

oyl
e S s e e st 23 55 5.5 1)
3 L el ot Ui St Bph pson, Vo .5 74
) e

5 N.,M,m....mmﬂ Sabee
B ook ndn.

i ey . 164 A Joumat
iomcalralSoc Vol .37 Sewiesdof e Nighvt o h Pty
ot s oo it S Vo 56 i

. Wigh. Severa f e s norihern gener v et i t e heght o

s
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of Ceylon & the Himalaya.* There is much affinity, more especially

mmon, bet ‘mountains’ & tra
& Java;’ the case of the Mydaus here comes into play, a quadruped
found at the height of several thousand feet on the isolated
Volcanie mountains of Java, and never in the hot and low inter-
mediate count
1 have never heard of any marks of glacial action in S. Africa
or in Australia; but in New/191 1/Zcaland, Mr. W. Mantell has
shown me sketches of greal fragments of quartz, lying on tertiary
st which pmbah\y st craticboulders: [ s myself boulders
s which appcared to me af the ime a5
pesslbly of gacal nngm D Hooker, moreover, nfoms me tat
{hre are certsnly many plants cormon (0 the mountains of
New Zealund, & not ishipitiog the intermclize plains: some
Hkewie srecommon o the mountsins o New Zeslnd & Tusmaris,
& Tkutne o the esser hsghia on-the alnas Tying s oF
New Zealand: here then at the “Antipodss we have the same sort
of evidence of a cooler climate" as in the northern hemisphere.
Wit rspect 10 th petiod of the lacial aton r o the
climat a thes several & vry disant parts of the worl. we can
at least say that » gealogcal sense rcent. the
henomens e suporhcas; i ovimee o scorcd rocks &
oraines shows 1o great changes of Surface have taken.place
since the moving ice cover st of s th
glacial period has certainly supervened during/20c12)/the exist-
ence of the majority of living plants, & in the case of Europe &
* Note G (1D HISeep. 5771
5000 fct ddnde) Flors of Puncy Mo i il it Nighis (D151
i e an el ey o ke 55 Coylon &
Nilghi (€D,
" lort e, . 104 D ooker sy “comtanty. urig o cesmination of e
& te Himseys

i
 Sommet pore fous Iescharsteres lu:ldexp\mﬂn.lp e
Slr( Lyl eincples o Geslogy . 3431 To .,.....m s quuvuocxv aur
o he

1 Sonde p- 13) that the Turdus
R m: e igh o,
See'Dr. Hooker's Remarka on thie subjec m he Introduction t th Flors of
New Zealad.p. i
si6
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. Americs, o living scashlls n Ewope & N. Americathere
certainly scems to have been 4 close parallclism in the whole
Phcatnaes oF gacin acion & th coeidot Shange of ik
bucT am well aware that this does not prove stict contemporaneity./

Macrauchenia' in the south.—/2012/As the norihward
curvature of the lines of equal temperature at the present day.

of Butope was pobably caused b the Gulf Sram aving ornerly
the central parts of N. America; how far the greater

extension soutward of the glacial acton i N. America than in
Europe, & likewise,21¢13)the apparent parallelisms of the miocene
izoherms c(vmrlamd it th existing, soherms sgrecs with s
may be doubted: for it might be argued from these facts

um probablyth cous o he G irearm had long been consant
ing_how similar the superficial glacial phenomena are on
both sides of the Cordillera of Southern America with those
on both sides of N. America & bearing in mind that there is
some evidence of giacial action in central & all along the
Cordilera & in the Equatorial Andes, there seems to me a prima
facie probability that both Americas were cooler strictly at the
same time. No one who has carefully examined the effects of
glacial action’21 viwhen the phenomena are well developed, can
doubt, that the cold, though in 2 geological sense recent, endured
s apse o yars. 21 The vst e of bodders

enormous amount u(denudauon, '—all bring this conviction most
+ Darvin' Geol o on 5. Americs p. 7.
3 (G Sos Qi 18 (8530 ki)
0 €. Lyl Tavlin . A, 5, vl L, 130 Tl ternc o
from e’ :mmpamun ettty ot el i st of
i i (1D

Al

417 e great vhm mn et g

Becn worn im0 4 vast bay-ike depression, f

Fiokod by 4 30D it s sched w4t boodcs & he iy Tk presion

ek 440 et shove the eve of th sca, gain has est angular bocks on s
e, bt

g
i Kind fom those on he upper plain. Here we soo

e hard basalic rocks of the upper plains which form on cach. side exacly
corresponding stat, ave been cut Sway: he intermediate plain ha been formed.
bl by o e cevaedfom the g of ¢t 440 ot 0 1300

Sl s has taken place, Sl s wat trnaporting i Lat: S0° gt b

from the Cordiler. How many handreds of houssnds of esrs o
required

s
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GEOGRAPHICAL DISTRIBUTION

forcibly home o the mind. When I state that there scems &
prima facie probability that

Caoler, T am fa from wishing o infe that the cold n the North
& South cither began or ended at the same date, but that a part
o e 14 Hong-prod . the Nord & South was sty eor
incident, so that the intermediate zones were at the same time
Somewhat cooler It s mmateial for our present discussion,

slightly cooler than at present, (as I confess seems (o me most
probable) or whether the two Americas were at one time cooler;
Eutope & Africa at another time; Siberis, the Himalaya, the
plains of India,th easten Atchipelago & Australa a another
time, butal wilhin the age f th piistocens foms
inally v fiom proved tht S ot

ol B 5 s il B Sl rofioms e Sl
incident, «contemporancous, either over the whole world or along
a few great meridional belis, indecd this is almost beyond the
scope of simple geology; but there seems sufficient probability in

35 vicw, 50 that if it will xplain several phenomens of organic
distribution, otherwise inexplicable, it may be accepted as a theory
worthy of consideration.

s then sssume tha st the period when the northern &
southern portions of the world were colder than now, tha cither
the Whole, or firs one & then another merdional belt of the
inertopical reglons was readsred slightly/23cSvenole, & what
would be the result? The inter-tropical productions would retreat
into the hottest districts; their_proportional numbers would
probably be considerably altered; some would become extinct;
some, according 1 the princiles which we e testing, would
become modified. But according to these same principles, it may
Vo it hailic hare yoUkL b S groat meccearin: 3
as much as the great mass of surrounding organisms would remain

e, & we have soonreason 10 beliv, hat alhough changed
condiions will cayse vaiabily, he seection of new specific
foms s far more ntimatly efied o the surounding organic
beings, amongst which cach has to siruggle for exisience, & (0
sk on & oceupy by selected changes i s sructure oy vacant

15) vl
thaton the same pincpls | shoud not expect great modification
in the arctc species during their migration southward & remigrations
northward, for they must have Tigraied in & body. To ceplain
further by a metaphor what I mean: if a whole nation migrated
in a body, each might retain almost his usual habits & business,

s
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butif only a few settled in a foreign land each probably would
have more or less to change his habits, & occupy a different
position in society./2315/For the same reason 1 should not
anticipate very much extinction during the cold period within the
Tropics, for we have seen good reason to believe that extinction
depends far more on other organic beings seizing on the place
of the dying forms than on changed conditions; & indecd

ow that most organic beings, plants for instance, will endure
a considerable change of climate, if protected from competing
form:

On the frontiers of the Tropics, the whole body of the temperate
productions would invade, from the north & south, the cooled
Tand; & as/24<I6>/all the intertropical productions would be in
some sight dgree distressed, T cansce no great imprababilty
in some few temperate forms peret |nlmg even to the equator and
holding their own./24<16) v/We might expect (0 sce o vegetation
like tha s0 skingly described by Dr. Hooker o the bas of he
Himalaya, where true Tropical forms are mingled with such

forms as Birches, Maples, whortle-berries, strawberries &c.
Chalns of mountains and high land unning north and south would
bviously favour the invasion of the temp
ghcial opock, & wven  duing an ealy poton of i, ey ol
3416/be cminently liable to have every slight variation, by
ki Uy el heraae ol bass SAapied e e il

their passage through the Tropics, slowiy advancing as The cold
came on, I can believe that they would not so much tend to be
specificaly altered, as afterwards when permanently setled on
some isolated mountain associated with new organic beings: for
in our chapter on natural selection it has been shown how exces-
sively slow this process must be, counteracted as it must be in
inder changing conditions it could effect
comparatvely il just 1 3 bresder would b infiniely delayed
i he changed his object or standard of perfeci
o0t s cvions ho chaing oF mounains & high land
"ty S, Vo p 105 Yl 5. 31.For sl s, s Ry
IHumnmmn[lh:Bo iy of the Himalya, p 14, The Rev F. W. Hope (2nio-
8 u’ e i of et

E3R+ 522 aes thak s o <ake it he i i pats of Mevin

st9
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would greatly favour the invasion of the temperate forms. One
of the most obvious objections to the theory, is the e
migraory pover, though over continuous land, thus attributed

(0 the temperate forms.»

We il consder some of the most obvious objections o this

theory, after we have seen its local applications. First, for America:
10 one doubs that during the glacial epoch the northem portion
was inhabited by many old-world forms, the introduction of which
we have already discussed. These would have a broad and eminently
favourable high-road for migration southward, during this colder
period, as far/25(17>/as near the isthmus of Panama. As just
stated T can see no great difficulty in some temperate forms passing
this hot & low barrier;' but it may have been then higher; we
know, a least, that th isthmushas cxisicd since he cresion
of the two distinet marine faunas on its two sides;
b combaefs fivout the iden of considerable mibsdence. Afiet
passing the isthmus the temperate forms would find in the Cordillera
a grand line of communication to the southern part of the conti
Rt as suggesied by Dr. Hooker,: who supposes that at the
period of migration the Cordilera were loftier; & therefore more
temperate: geological evidence, from the equator southward, as
ar as it goes, is opposed to this view, & I think all the facts are
better explained by change of climate, of which we have much
independent evidence./

26/As the climate became warmer, towards the close of the
glacial epoch, we may readily believe that nearly all the northern
{empersespeies would e destoyed on the mountain of southern
Peru & northern Chile, owing to the extreme aridity of their
present climate; for in Chile even at the grexlcsl heights, glciers
are now hardly formed. As Soon as the ice & snow, with which
Tier del Fucgo was probsbly covered g o ity of
glacial epoch, disappeared, this southern point of the continent
Would have been clothed with plant, ncluding the norihern
temperate forms, which had travelled down the Cordillera. Some

ese plants would be left on the mountains, where the climate
was fitted for them: of this I saw one instance in Chiloe, where
"t N Scemars Nartvefthe Vg ofh e o .23) s 0
ikt an ot o P, he e o 200 £ the vegeaion
o withformsof the 1id Zone amnaniously iended

fion to the Flora of New Zealand, p xxv.
Slpine vegetaion seems now (o be very pecaliar on these great mountain,

see1, 343, 466] & Poeppigs Reise Band [

550
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at the height of about & thousand feet, the well known antarctic
beech of Fucgia lived in a dwarfed condition. Thus, T think,/
27I8/we can understand the presence of 50 many European

by Dr. Hookerinth Floi-Aptartes, some sbeouely idencal,
 presenting strongly marked varicties & some quite distinct,

but sl plinly rlated 0 theic Horihem cungenerx According to
the principles discussed in this volume, we might have expected
consderabe modicaton n e foms which hve wandered o
ensely far from their native hom Alived

with new sssociaies Bot those northem forms S ot s
suitable home on the lofty mountains of America’ must have been
associated for a still longer period with new beings, namely with
the American alpine forms which we cannot doub existed previously
16t el e ey g o, e e speied 13 900
more different conditions, & hence we might expect that they
would have undergone gréster modificgion than thoseof Tera
del Fuego, and this T suspect s the

2815/ Those fow tempeate forms which were ble o penetrate
the lowlands of Tropical America during the Glacial epoch, would
be most of all modified, & when the climate again became hot,
muld  only suvive o high an; thus,pertaps, we can understand

of species of such temperate genera as V.
Andromeda, Gau theis, Hypricun, Drosers. & Habenari found
by Mr. Gardner” between 6000-7000 fect on the Organ Mountains
of Bril. I would sppea tha some iy Amercan spie fnrm\
had descended & spread over the plains of S. America duri
cooler pcrled for thus appatenly can only be erplained the
presence of the Andian genus Bejaria, & even the same species of
Fhibaudia on me Sill of Carsces & mountans of New Granada,
where they are associated with some of the same genera found
on the Organ Mountains & on the heights of Jamaica.

Now let us turn to Africa & briefly consider the period whether
or not strctly coincident with the cold period of America, when
arctic forms were living at the foot of the Alps. At this period
Tbelieve those few northern temperate specis, which are now.

in Johnston’s Physicl A, Bosa: Geogapy 1l o e 427 genc

o pantsTand e e decr o Ande o et o 7000 e &
30 sencrs, or mare han hlf 31 comman o h temperte one

[IlcuLD Schahicd 3 memorsadum] Ses some paper in Eding. New PhiL

ourl of the Horial: Soc: ol . (1846 p. 281, M. Purdic found on] the
omain of Jamais (L ondon Tl of oy Vi 5. 12 Ve,
ndromeda, Miyrica Mexicana, & Vibam:

 ambatat-Petsonsl Narat: (Eng. Transiat) Vol . p. 454,510
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found on the highand of Abyssinia' penctrated 1o that latitude
though so near the equator. In Drege’s enormous collection of
plants from the Cape of Good Hope/29.205/as described by E.
eyer.” there are 96 Furopean phanerogams & ferns enumerated
M Binlony, wao bis peasooally callctd at the Cape as indly
Tooked over the lst for me & has e sccis: e considers
s se ok askasited 3
Tittosl plants which may, postbly have iravelled by he coast
about 14 are aquatic or marsh plants which seem to have, a
e, some special means of diffusion; but 30 planty
ot come under itherof these ctegoris & T should
e Oh ealy st papaslzod by s sy ok dgated
through the ropics during e coh penod. Consarin the ordeal
they must have gone through in having been so long associated
with the very distant Cape species, this number is t00 great for
my theory. I thete cxist, a5 some hve supposed,nes the st
ican Coast nearly continuous high land from Abyssinia to the
Cop, o migraton o ot it s colony would bt sendersd
probable. The fact that on the very arid & somewhat isolated
mountains of the Cape, at the height of from 600> 7000 tg
feet, there are some distinct species of such northern genera’
as Geum, Epilobium, Pimpinclla, Galium, Tanacetum, Myosotis,
Dianthus & Anemone, associated with many species of Cape genera,
harmonises better with the theory.
e East,at th time when the glaciers descended fow on the
Himalaya & the prodigious moraines described by Dr. Hooker
e forming, & when probably the woolly-covered Rhinoceros
tichorinus and Elephas primigenius* were ranging over the/
302 /plains of Siberia, I must believe that those plants, already
alluded 1o as common to the Himalaya, the Nilghiri, & to the
mountains of Ceylon & of Java, ranged over the intermediate
now torrid country; & that during the ool period they reached
*Note UDH] [See . 577

" . Decaole Geogan B [ 1To the Wet ofsarther Atic on the
cights of Tenerife .
e found & ey, 2 Lam informed by M Wollson s o b
s To e T

000 &' 10,000 fet Lieat. Spr 2T
 sioides, An m,m.msz.wmmm,m.“ o
Fiora 1343 Band . we; Plsnzengeosraph. D
7 o 1843 B, 55 i Bunbary ik i ener Disthu, Frankinia
Statice are the most siriking ca ern genera having representative
“The He

wels, [1]p. 157) Drsba

e e north & south ] belicve, o
552
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& subsequently ascended their present isolated & elevated homes.
On the Himalays, Dr. Hooker hss shown that many plnis are

representatives & many specifcally the sume, (lhough often
pesening varices) with those f he regions Iying north of them
& of the European mountsing; & this magration sight well bave

happened dunng h cool period considerng the latitude of these
great mountans, & morg especally he high butbroken Iand to
and northwest." The majority of the species of no

gener.on the Nighi & on the heights of Ceylon,as | nfer o
the writings* of Mr. Gardner® are representatives, as would ensue
o thet having boen diftrenty associsted g5 compared oae
with another, having been, as compared with the Himalaya,
isolated for a longer period, owing to their more southern position.
Considering that Java, Sumatra & Bomeo lie near each other &
arise from @ shallow bank’ & that they have/31<22)/some few
‘mammals in common there is a strong probability that the whole
area within recent times may have stood at a higher fevel & been
continuous; & therefore there is little more difficulty in the heights

o these geat isands having becn colonized by northen forms

than

el L e Loag since Robect Brown
showed that there were several northern plants in Australia, which
Could not be Considered as paturlized by man's ad, Reseatly,
3122, v/Dr. F. Muller has found on the Australian Alps several
European plants, as Lysimachia vulgaris, Turmutes glabra, Veronica
serpylifls, which spcies together wilh some oters mentioned
y Dr. Hooker, are no common in Austalia & are ound
o whrk i I the owher hemaphere & e nal very widely
Sistbuled in the norecn hemisphere. 1 ihould sapposs that
these plants had migrated into/3122/Australia during the cold
= No I think majority idensical 1081
¥ e i cacty e s clssof i e scts o e Himalys, M, Hope
(Entomology, i Dr. Royic lustatons) seems soninually

lsrations) s et s o he o, Sadgr, Hdiehogs s v
10 consider hem ientca] o represcnave.

 Jouma)of th Horic o5, London Vol v, 37. A short ble s givn dowing
hs many more specics are represcntative than (dentcal, [Gardner however

Farl, on the Physeal st ago. Geagraph.
1843, Va1 155 39, [Che ot ey n ee_cou e 1o map e
e
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period (when the mountain plants in common to Tasmania, the
Austialian Alps & New Zeatand inhabited the low grounds) b
the islands of the Malay archipelago: perhaps through New Guinea;
but the vegetation of the lofty mountains of this island is un-
fortunately quite/3223/unknown. Between New Guinea & Java,
where northem forms are found, the sea in parts is deep, but it is
studded it an extraordinary number of islands, s that by
des of 50 miles the interspace can be crossed on dry lan
a3y s s oo pas of oo, T ety
of the above specified & several other Austraian plants with those
of Europe, is certainly most remarkable, considering their long
sojourn amongst foreigners; & is a parallel case with the European
plants at the Cape of Good Hope. It might have been anticipated
oth instances that fully as many plants would have undergone
specific modification s on the mountains of Java or India.
land Dr. Hooker has found’ 60 European plants and
in addition several striking cases of representative species o as
I should consider them maodified forms of northern genera. With
tespectto the nttoducton of these species, T willonly remark
223 have good evidnce o prdigious recent ‘Sibsidence
oo oot (St ot getion s nkomy
& at the S. E, extemily of New Guinea, & that betwoen New
Zealand & New Caledoni (sbout 800 miles apa) thre are some
itets. But the number ofspeces & geer of plans comaion t0
New Zealand & Australia though nearly 900 miles apart at thei
neares poiis perhaps should ead o (he belef that New Z:alsnd
had in chif part derived its northern forms through Australia.”
New Zealand undoubtedly offers another great difficulty o the
views here advocated, & is a strong case in favour of those who
believe in multiple creati
scussion has as yet been almost confined to plants, &

T will now make a very few remarks o c beings in
relation to their migration from north to south during the glacial
smmals & reptiles, T know of n or

epresentative species being found in th opposite hemispheres &
not in the intermedial Tropics. In Australia, as T am informed by
Wi Gl tnear some kin coses of i chify st
as the Ausiralian coot, moor-hen, & some ducks which represent
northern forms, & are not known to occur within the Tropics. In
1 o Zesand Floc: et . xus
e 8 o and ey sxtended 150 geogphis

it ot s
 [Poc ot e nsred e o s cancled, s ppendi.]
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land-shells 1 can hear of no northem & souther identical or
represenative species; and this could hardly be expected; for
land-shells have cither been so frequently created, or as 1 should
inter 50 casily modified, that there do nov33A24(7)appear to

Benson, on the Nilghiri & heights of Ceylon. Nor should we be
surprised at this, when we hear from so competent a witness, as
rof. Adams that in Jamaica, the collector in the course of every
ten miles finds new s gard to insects, 1 carefully
collected the beetles of Tierra el Fuego, & Mr. Waterhouse has
examined them; but none are identical with, or closely3425)/
representative of, northern forms; Carabus, however, must
epted, as it seems to have travelled, like many Fuegian plants,
slong th Cordlles from he not, In souhern Autrala & New
L thers ar oty  f vry doubtulcaesofrepresentatives
ot e Dot it howld b abserved ht insectare o
nearly such wide rangers as might have been anticipated./

sppear in the scas of
Japan & of nocthern China, sre replaced by her ssscnblages
in the warmer latitudes & fesppear on the coast o Tasmania,
southern New Zealand & the antarctic islands. He further states
that the southern cod-fish are "much like those of 3
Notacanthus & Macrourus, two very remarkable Greenland genera,
which inhabit deep water, have recently been discovered on the
Sonsts of New Zeslnd & 5. Autslin” Lo segard to sen shells
Dr. A, Goul” says pocesing om the north,scoss e equaoral
seis, there is not @ return o the same Species & rarely fo the
S gcoere®, Bt e s3da: "o out noriers,seas some of (ho
most characteristic shells are Buccinum, Tritonium, Fusus &c.
Around Cape Horn are shells of the same types, so closely allied
that they have not yet been separated/35/as distinct genera, though
peculiar in many important respects.” Whether this resemblance
lepends on migration during the glacial epoch & subsequent
modification, I can form no opinion. Considering the wide tanges
of many shells, e is not more identity or
ey close reprseniaion® between the norh & south In'the
BryozoasS(a6[7hor Polyzoa, M. Busk givesseveral cases’of
= . of Good Hope [CD.1

! Report n ethyology, B, Asoc. 1845, 139,191

* Calogue of Marine Polyzoa in Briish Museum. 1552.. 39, 7,70, 83 4,94
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European corallines now inhabiting Tierra del Fuego, New Zealand,
& the Cape of Good Hope, not yet found i the Trapis,but if
may be obected tstth intrtopcal sas v bardy yctbeen
Sucintly searched. In he Ascdeae, the gen has allied
Specis i the arctc & aniarctc seu, & Prof ey thinks that
the genus is not Tropical; but here again from our ignorance much
e it
ard to Crustacea we can refer to Prof. Dand's full &
ldmynble ‘memoir on their Geographical Distribution. Many
g ko very widerngen, compared
& this is important for us in allowiny
Sxiensive migration during the cool period. Prof. Dana states
that the sub-torrid shores of Natal, Japan, & even the Sandwich
islands have several identical species & several representative
spcies not found in the intervening tomid seas; & Prof. Dana
s, though granting the possibiliy of wide migration, whether
s sp:cle& copl possbly bave pastd fom the southen to the
northern zones:* but under a cooler climate this difficulty would
be greatly fessaned.3729,0n. the wes coast of Ametica, (Prof
Dana’ states that> the Californian sub temperate province has a
close resemblance in some of its genera to the sublemperate
province of Chile, though separated by 3700 miles of warmer
seas; but it does not appear that any of the species are in common./
37A/In Prof. Dana's work and in that of Milne Edwards' 1 observe
that the genera Cancer, Atclecyclus, Lithodes, Jaera & Anonyx
have species on the west coast of S. America in the temperate
& colder zones, both (0 the north & south, but none in the inter-
medise hoter atitudes,3725)The cae of New Zealind again
is similar for ana’ shows thats there is a clear relationship
between its Crustacea and those of the norther hemisphers. A
Palemon® is almost identical wih 8 Britsh species: Cancer i nat
elsewhere known out of the temperate 7ones of N, & S. America
©'oF Earge. The species of Borumes sus repv:szm:m\'es of e
most characteristic of European genera, & they belong rath
e o emperats o suprvmerae segions oo Austaian
"Rt o Criscs Uit St Explorig Bxpedit b Jame D Dir At
STt of 42 mecier e v

e ot & Westcont of America

* Histore Naturelle 448 Crustacss Tome . p. 391
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& New Zealand I does Prof. Dana remark that "it is
il o n oy Zotians s bave s.hsie
resemblance in its Crustacea o Great Britain, its antipode, than
o any other pat of the world," [p. 15871,/
3uFinally [ may add 3 most tiking case on the authriy of
r. Hooker namely that 25 of the same species of algae or sea-
Sncids, beonging t 20 pencrs, nhabit he dhores of New Zesland
& Europe, & have not been found in the intermediate tropical

ocean.
38(307]In the theory now propounded of the cold of the
Giacial epoch having afeced t the same time the whole world,
or at least broad meridional belts, during which
species, both torcsirial & squaic, crossed the “Tropics, (the
terrestrial stopping where higher land allowed of their permanent
CMene) et secich . mday cases whea. thiowa amongst
foreign associates having become modified, we encounter some
serious difficulties. Besides special difficultes, such as how the
northern plants got into New Zealand,—why sea-shells do not
offe beter evidence of migation fiom noch to souh &c, we
e difficultics of a more general nature. The theory
mppnsc‘ hat caiain. speties Have mrgraind Over an Fmoat
, during a period considered short by Geologists & sometimes
Tlsly spoka of 48 mere intacalted Bacion of tme; but nol
393 D/geologist who has examined the glacial phenomena for
himself will doubt that the period measured by years has been
enormous. Nor should we forget that by the very theory all
tropical prodsctions would be n  somewt distressed condition,
& thereore iould o appose 50 bold a fon, s bere or b
soquently, o the intrasion of Hrsagers; & we know in the case
o maturfsed planis how yidely some tew have spread even n
the course of a few hundred year
uraits who belicve i the modifcaion o specie,but
attribute much to the direct action of external conditions or who

to change as long as the great body of tropical productions co-
existed; whatever modification there may have been, would have
chiefly resulted from the altered proportions of the old forms &
the intrusion of strangers, new places being thus made in the
polity of nature, which would be better occupied by slight selected
changes of structure. S0 it would be with the northern & southem
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temperate productions during their advance & retreat in mass
from the poles towards the cquator. Very different would/4032:/
it be with many or most of those forms which either crossed the
Tropics & gained the temperate regions on the other side, or
remained on the mountain heights within the Tropics, for they
would have been associated from a more or less carly part of the
slacial epoch, wilh new animal & vegetable productions. U-
doubtedly it is suprising according to
nenseng, thr o orms ol e slowly crossed
the Teaptce, aisociaing il the time with productions of most
different natures & ex; 1y di itions, &
Rave retained the samé identical Characir, But during these 1ong
jouneys variability might have ensued, without any new perma-
nent modification having been selected, adapting the wanderers
to the not very permanent conditions which they must have
cocounered dung these migration, Inmeriscly lon a5 was e
Glacial cpoch, we know not in the least, whether
ook dase ehich T apetto Tocis Buta \vnd with s
new associates may not have been far longer cthan the glacial cpoch
itself. And we can distinctly understand on the theory of selection
how simple time plays a most important part in the modification of
specific forms,/40 A/Hence perhaps it is a greater difficlty that sev-
eral of the northem species which have reached the southern zones,
Should sl remain idenically th same, thn that they shoukd have
oot been moificdduring hei migration across th Tropi
{ here observe that in several o the casesié] 32>in
hich ws have represetaive forma i the orh & south by
0 megns follows that ll doward cither pole have been mified
since the Glacial epoch. A genus may formerly have extended, as
A s B e s Ve T st ot
extremes, & since have become extinct in the cquatorial zones,
rom causes independent of climate. It is also possible that one
o species of a northern genus might during the glacial epoch
have migrated southward across the Tropics, & have left from
subsequent extinction no individuals of the same species in the
north; & in both these cases, we should falsely be led to attribute
to modification during or since the glacial epoch,tht which was
due o migraton & extinction, o to modificstion at 8 peiod 1o
Wiys coneced with the glcie cpoch,

There is one other & curious du’ﬁcnl(y o233t foregoing
theory of migration during a late cooler period. Dr. Hooker
emarked how sigular it that In Ameica, whilst many sl

* Flor of New Zesland.Inoduction . v e
s
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forms have penetrated to the south, no southern forms can be

said to have migrated northwards: M. A. DeCandolle! has made

e 31 regard o Ausialin: & idesd the pame

specics or any specics of Bucalyptus o Banksia in the north

would be  prodigy! But we have 3 mostcurious exception to this
cove o

ks the reeen
hcvghl o 3000 fet, o mm of e most peula Actaretc New
smanian genera" ass o
fromss g forms ke the beiie Epacnda: On the
‘mountains of Java,’ two Australian temperate gener, v been
foung, namely Levcopogon & Thelymitrs; & it would sppes fom
Dr. Hooker! dbservaton that some few other Ausralian genera
have travelled up the Malay pemns\llx, & two or three have even
spread o ra, as the above named
Tsion s Lagcnuphqu, ot oot e

species of the great Cape genus of Mesemby

speciesTof i, comparcd by the ldex Decandale to soldiers
driven from their regiments.
Notwihsinding hese il cxeptions ther seems to be 1o

doubt, that many more species & forms have passet
{0 south than in the opposite dmcnon In aitempting to explain
this singular fact, we should not forget that in the northen

e Mrmio e ot o s e s fo Bt
that the plants inhabiting it are wider rangers than the more
isolated species inhabiting the smaller areas in the southern hemi-

sphere;” & therefore that there would be a better chance for some
. Sydum s cptl s (D11

woig
1 Geograpie Botaniue . {
Flos of New Zeslnd . o st n ot e e g, mevined b
D Hocker. Drimys, was found g Mounains of Braz,
e . o s 1 b & ot o mulh o rom he Codilr—

v sine ot & 1955 Vol p 417
i neodugon . 10,5,

 Geograp
Capeforms e o o e rermc e oy s m, e Toown s
s Reidence ot Cape o Good Hope. . 218, s Hokers

s with noriers form
R Becindois (Geograph, 5ot . £ 1) gives a curious compaison of the
g o e o b s il s Rt B 5 0 Cie
SrGood
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of the northern species than for the southern species being great
andsrrs (nabled 1 cross the Tropics when Sjghty cooledh To
hazard  cojecture unsupprted by ny fcts T may remark, that
if the cold of the glacial epoch firsi came on north of the equator,
the northern Toris would first penetrae the Tropics, & any
southern species subsequently infruding would be opposed by the
areat body of tropical productions with the gaps already occupied

by northem forms.43 A/ believe that all the few southern temy
forms occurring on high land near the equator are specifically
different from their southern congeners,* in this respect diffring
om the several species of northen genera found in the south; it
h

with foreigners the greater the probability of specific modifications
through selection.
have reserved (0 the last some cases of distribution, the
‘most extraordinary under our present point of view, as yet known,
‘which have been fully given by Dr. Hooker in his admirable
Flora of the souther ocean; & I am greatly indebted to my friend
for having endeavoured to make me appreciate the full force of
the several difficulties. Kerguelen's Land is inhabited by only
I8 phancrogamic plants, of thse the are fresiwate plants
found almost everywhere, & have been alluded to ‘wonderful
cases in an caly part of this :n.pm Twn p\zl\ls ar distinct
al inquiry, but do not
immediately concer our Immediae inquiy, OF 1 remaing

these seven plants belong are genera found in but not confined to
Fuegia. The remaining § plants arc common to Fucgia, but threc
of them are likewise found in the New Zealand group of islands.
Therefore, as remarked by Dr. Hooker, Kerguelen's Land has o
much stronger Botanical affnity (o Tierra del Fucgo than to any
other region. But these two points, measured along the parallcl
0 50° S. Latitude, are separated by no less than about 5000 miles
of open ocean; & Kerguelen/dS/Land is stuated ve
10 the southern poinis of Affica & Ausiralia, between which it
Ties intermediate.

‘The island of Tristan d'Acunha is'/45. 1 situated between America
& Aftica in Lat: 37°, about 700 miles nearer the cquator than

* not 0 with varous Cordilles secis foundin Fugia L]

" [See appendi for carlier cancelled version of s paragraph.]
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clen Lands it is inhabited, a8 L am informed by D. Hooker
hy about 33 plnts of these some e not perfectly kaown &

: Fom 7 t0 16 are endemic; 12'are commen 1 5.
‘Ametica & of the twelv, ix are, in the Southern hemisphere, ot
found elsewhere. Hence Tristan d'Acunha, like Kerguelen Land,
is botanically more nearly related to Fuegia (from which it is
almost 2300 miles distnt) tha to any othe couniry; & thi s

the more remarkable as it is only about 1700 miles distant from
the southern point of Afrca, to whxch itis related by only one
or perhaps two forms, & differs in the most striking manner.

Lastly, seven of the 33 plams are common 1o several of the
antarctic islands & to the mountains, as I am informed by Dr.

several countres & islands probably dates from the glacial cpoch./
45/Dr. Hooker accounts for the close conncxion of the floras of
these distant points by supposing that within the existence of
living species, there was once nearly continuous land. For reasons
alteady given,” it scems (0 me that those who arc inclined to
belcve 1o muligle creations, might ciec o the adsison of
us changes of land & ocean without the concurrence
Ot weightiest vidence, both geclogical, zooopica & botanical/
4638/Sir Charles Lyell' has suggested that planis may have been
dely disseminated in the antarctic ocean by the agency of icc-
bergs. There seems o me much probebiliy in ths view, cspecially
if we bear in mind the prodigious number of great blocks of rock,
shich have been ransparted rom both sideg of the Cordillers
ts southern extremity up to Latitude 42°." The most obvious
Sojecion 1o i view I hotth Sasberes us haye wavelled
& vt disiance In nealy the same latiude, & in the norern
hemisphere we know from the scraiches on the rocks that the
course of the icebergs was formerly, as now, approximately norh
& st But e gret difterencebetween he norhen hemiphere
te open ocean of the southern hemisphere must not be
overlooked. We have, aiso, he following fact 3 & guid: # botle
was thrown overboard by Sir James Ross’ a itle northward and
castward/4739%/of Cape Hom, and was picked up at Cape Liptrap,
the extreme southern point of Australia orth of Tasmania>;/
SR do]
1 [hrincples, 9 cd., p. 622
oyt Trmiation Vo .. Daria an e Distibuion ofh e
Bomldchof's, Amencar
? A el B Gognpbic iy, e

22,1846, (se0 The Athenacum
sao) s

sl
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47 MR olled i ol B S1 Sk SO0 s
ined only about 900 «miles> northing. The extraordinary
e o ety B, o panaa e A o
the trade-winds, in thesc latitudes must not be forgotien. But
the course of the ice-bergs would be very much determincd by
their depth, & their reaching the underlying stream of cold water
flowing to the cqustor. At the present day cbergs have boen
observed within a degree of the Cape of Good Hope,' & could
Bl /e S, e, T e e, Wity hnch Vst
than 3000 mi
30 Wil respect o fcbergs occasionaly camyg iy, |
think it would be quite extraordinary if they o, jus
o the s way. s aceda are riod o thy bl of s &
plaats thos naursised: we should remember the Innumersble
srat fragments of rock which ceiainly have thus been carried
Tany handred miles T have had the pariculars given me of
fechergs in the antarcic ocean with great fagments of rock, at
Ieast 1200 miles from the nearest known land. Besides stones,
*loads of carth®, brushwood, live animals of several kinds, the
skull of the musk ox which was landed in Gycenland ihe bones
of the Lemming, & cven the nest of  bird with its all
been observed. o iosbergs. Can we daubt that seeds of plants,
with their vitality well preserved, might likewise be thus carried?
Dr. Rac has suggested to me that the gales of winter, which sweep
the ground bare of snow, can hardly fail to blow sceds on the
fissured glaciers near the coast: stray birds resting on icebergs
gt ecsosially LensEid sl of it s i g
‘wher there are rivrs tho sutumnal rosts would frceze mud &
& sach river-ec48c40yas 1 am informed by Dr
Ra cimes 6 or 8 fet thick, & when in the sea gets packed
and crushed together. When an iceber is stranded, great masses
of ice, by the unanimous testimony of Arctic travellers, are pushed
up high and dry by the pressure of the pack outside; & Dr. Rac
assures me he has seen hundreds of instances of ice driven sa high

up ke shels from decp wate. We must never forge during how
¢ Horsborgh. Philosophica Transactons 1830 . 117
 For thee lae fcs e Crant, Hisory of Greenland Vol 1. 26, Supplement
or 1536. . 163. Scoresby estimated the weightof “the beds of carth &
o many o s b ek Sfsbergn o o 30,000t 100,000 ors
yells Prncipies of Gealogy. 3 Ea. 7. 237)
0
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many hundred-thousand years this action must have gone on
during the glacial period; & that dring hi period he natve
plants of many southern coasts would have been distressed &
could not have resisted the intrusion of more vigorous csouthern>
ence T can see o inmupersbe diffielty o he seods

plants having been carried to Kerguelen
Tristan Acunha during some part of (he gacial p:nud/Fulr
would account for the species in common, & by
ineaion. T gt o B sepemeontiere obbicy, B s ey
inexplicable residuum is left; in regard to part of which, some

48A/*T should infer from Capt. Carmichael's account that thete
e proportonally fever speces in Tisian d Acunha dentically
the same with thos than in Kerguelen Land. If this be
50 thee lands present o parallel case to the mountais of Scotnd

cause being, I should su ic same, namely, the points nearer
the equator having been mh)mud portmpt At ooyl
an earlier part of the Glacial e

New Zealand offers in ot rospects a tll e difilt

se. Dr. Hooker/49A/states” that 89 plni are common o New
St & S hameetce wemare o thont s sois Wide e
\acks & o sl bmks apecil Sy Tk i s paeale
cases: some few may have travelled from the north during the
glacial period, and 50 got into these two distant southern points

about 25 species which are absolutely confined to
temperaie one, & yet ae dentcl 1o these two widely separaied
points. The interspace of ocean measured along the parallel of
45 s sbout 4500 mile wihoutone ngle land now cising as

a resting place.t/49/These 25 species may be divided into two
Classes,4SA mamely 13 common o Fuegh & New Zealand (of
‘which 6 likewise occur in the small Aukland & Campbell islands
Iying between 200 & 300 miles south of New Zealand)/49/and
+ This will ot do 1 fer —(CD.]
+ T P ) & Cknirins 4] s g s une et vew of
modifstion. {1 D1
e petaps desrves notice thatthe Modolrea rpesia i common (0 the Fakand
Tslnds & Kergocln Land sce Woodward's cvcient Supploment o Tresie on
Sl SR &0 e e i of e iganic

Macrodysis, s seaweed is o fom the one plac to the othr
o died: Ve s . Shalls & stnes atiached, fn
s of Ant.Sea beyond the very ey egione

oot New Belnd. mnodvcton o

s
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12 common to Chile/S0/& New Zealand. Of these twelve, it can
only be said that they belong (with the very remarkable exception
of a Myosurus) to genera having species in many parts of the
Sword, ot Dr, Hookis hioms o tht the specie i these gencra
are neiher particlarly wide angers no pariclaly estricted/
FC 44 v/In his Flora of New Zealand' Dr. Hooker infers from the
species in common & more =specmlly from the representative
species that both Chile & Fucgia were/49/formerly connected with
ealand by intermediate land, but not necessarily continuous
a any one time over he whol disance.SUn the nex! chapte
when remarking on these very interesting representati
Jave gccason t alude o the possbity of those i
islands which are now wholly covered by ice, having been clothed
with vegetation before the commencement of the glacial epoch;
& the seeds of some plants now in common to New Zeal
. America & the other Antarctic islands, as Kerguelen Land &c,
imay have been caied by icsbergeat an exly part of the glaca
epoch, from a common southem home. «& the species not have
been subsequently modified.» The advocates of multple crcations,
may, in my opinion, bring forward the species more especially
those found in Chile & New Zealand as a very strong case in
favour of their view:/51/but it should not be overlooked hat th
would find it very difficult to give any rational explanation of the
community of these few species, for the great mass of organic
productions, & all the external conditions are widely different
in Chile & New Zealand; & it might well be asked, why should
these few plants be identical & 50 vasta number of other
widely different: it seems to me safer to rely on our ignorance of
e mesns ofdicin.—
our general conclusion on the great amount of
mlgrahon Gurng the glacial epoch, of which epoch we have in
areas in question independent & decisive geological
s Ay i v probsuliy, netwitttucting the
| toducion p s

o s of e et & e The panbiy of gt chres
g e fonmad duing e 1L epoc on e s oo Tat

anihe shores f . America mmense blocksofrock (one o granie 13 fet by
VL9 imheight) v been cariad out 0 s for he Cordilers (ot vy

iseemd st pussbl, howe

vy mprobble ht s ight bve been
Tormerly < m Tiers de Fiaga fo New Zealand; hoogh the Voyage ot
et of 23 il 3 oy would ke 8 yesn [Hoakeswrote Why sl s
01 Th barg Wwouidperhaps rvel fser i winds 11

set
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many cases of difficulty enumerated, some special, some general
& others probably overlooked. This same view, may I believe be ex-
tended tosome ctses, which bavenot been hee noiced ﬁom want
of space. It explains in my opinion many anomalies in distribution,
& rimves same fow of (bt greaent diffclios in adeniting. i
accordance with/52/the strong presumption derived from.
Iaws, that each organic form was created or produced in one area.
joreover it strengthens the theory, in as much as it explains to
a certain extent several facts otherwise inexplicable, that species
rain given conditions undergo modification. There is much
interest in looking at the alpine productions of mountains in the
most distant quarters of the world as monuments of not very
Bgh antiquity, vt ofen writn in @ changd dilec, recording
‘nature of the organic beings which once, when the world was
cooler, surrounded their bases, & there perished. We have on these
monuents the evidence o a rea e of i which slowly Tlowed
ftom siher pol owaeds the equaor,he waters, it may be
id, breaking more fecly over from the norh than from the
 two great tdal waves then slowly cbbed towards the
Poles, but have aot yet reached, & pechaps willnever reacy th
first & native source./

L

To sum up this chapter, already much too long, we commenced
with showing that many general facts or laws indicate that each
pecies has appeared at one point or rather area of the carth's
surface; each species not being necessarily derived from a single
pair, but by the very slow modification, through selection, of
‘many individuals of another species. The supposed creation of the
same species at more than one point of the earth's surface is
admitted, even by those who hold this belief, to be an exceptional

doxical case; yet it must be owned that such

exceptional cases are not rare, & often present inexplicable, but
not in my opinion overwhelming difficultes./FC 46 v/The difficulties
appear less to those many eminent naturalists, who see no
great improbability in almost cvery island, having been within

ion, & we cannot <honestly» deny that we are profoundly
ignorant of the many possible means of diffusion, past & present.
Who denics that the weather is due to regular laws, yet who can
£0 into detail & say why the sun shone yesterday, or the rain
fll todsy? The cases ofth gresest difficultyarc moitly included
in the three/S4/classes discussed in this chapter, namely in
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flors & funas of ocenic |s|unds‘7nl frcsh water lakes or rivers,
—& of

mgc:hcr ch cxplanations as have been given by others or have
oc cases,

& not as far as i > B
our ignorance of the means of digerson, & the chances of
naturalisation by man's agency a

ome unknown time, we shot
st g a i e i 5y Lt by Yoo i &
Species/S4A/may formerly have had under different conditions a
more continuous range & become extinct in the intermediate

Hience 1 conclude that it has net a yet becn absoluiely proved
that the same specics has cver appeared, independently of migra-
tion,/55/on two separate points of the earth's surface: if this

would be useless,* & we should be compelled to admit the truth
of the common view of «bsolute» actual creation; & that organic
beings are not exclusively produced by ordinary generation, with
or without modification.

o No—whether or no do hot say so—it i not o the purpase. 1H.

s66
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[The following fragments of the manuscript, letiers, and related materials
are arranged in the sequence of thei relaion o the text as here published.

e numerical identiication given at the beginning of cach picce refers to
chapter and folio numbers in the manuscript, Where necessary, the location
o the source s sated in square brackets at the end of the passage.

[Stray shect, sole survivor of Chapter1.]
1,40/ Variation] under domestication]
Variation of Multiple Parts
Law of Variation [in] Nature.

Whenever any part or organ is repeated many times over in the
structure of a species, i is variable in number, the same part or
organ becoming numerically constant, either in other parts of the
body in the same individual, or in ofher species, whenever the
number is few: what can be more inconstant than the number of
the feathers on a birds body, yet in the wing & tail, the principal

but in some of those genera which have an unusual number of
caudal feathers, the number is found to vary in the same species.
It might be thought that the greater importance of the wing and
tail feathers would account for their constancy; but I doub this,
for we find the same rule in the vertebrae, which are generally
constant jn mammals & birds, but in snakes, according to Schlegel
[p- 27), the number varies greatly in the same specics. So I believe
itis in the tecth of fish & reptiles compared with the tecth of
‘mammals.h, 40 v/According to Mr Wollaston it has been asserted
that in insects bearing multi-articulate antennae, the number of
joints in the antennae vary: in cirripedes the number of joints in
the second & third pair of limbs, is usually pretty constant, but
in Tetraclita their limbs are greatly elongated, & have very many

the same nu i plants, in those species which have many.
petals stamer ils their number is far more variable than when
there are only few: et (good — Kentniss Der Befruchtung

few: & Gaerto
5. 220, 364) has mmnkcd - Ghe bt of sceds i fat more
onstant in those plants, which have few, than in the polyspermous
i, Wiy 15 oo 47 s var A1) st o1 e o
organ which is already numerous, should/[End of page.
F
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1,40 vflsidore Geoffroy's Law
Hist. Anomalies Tom
["En recherchant quels sont les organes les plus sujets aux
variations anomales, j'ai d'sbord établi cette généralité importante:
1es organes les plus variables de tous sont ceux qui ont plusieurs
homologues placésen séic et Ton peut dirc méme que Ia vaiablité
1
[CUL, CD.MSS. vol 47, 0. 95]

m, 49/1 then gathered a flower & breathed hard into it several
es, soon several very minute Flies crawled out/m, S0/usted

all over, even o their wings, withs pollen, & lew away. Three
of them I distinctly saw> fly to another arum about a yard off;
they alighted on the inner [?] surface [?] of the spathe & then
suddenly flew down into the flower which I opened & although
not a single anther had burst, several grains of arum-pollen were
lying at the bottom (of the spathe, near (o but not on the stigmas.»
hese must have been brought by the above or some other
Diptera nidges, minute though they were) from another plant
dndividual arum.» d may mention that in some other arums)

stigmas» & I saw them leave pollen on the stigmas. [Darwin later
pencilled an almost illegible addendum which may read:] in other
flowers in which there was also no dust [77]

v, A20/From the common and widely diffused species in a
onney presening o arge & goportion of vsietcs, s from
the evidence, such as it i, of these same common species occurring
oot enly T e g Soust,  rght bovs e anpeipied

at the specics in the larger genera would, also, tend oftenest to
present varictes. But T s led to his anticipition from quie
other and theoretical grounds,—namely from looking at species
8 only srongly marked and wel defined vaietics T % ks
from this that wherever many closely related species» have been
focmod [] many varicics, of s | ook af ther icipient species
ought, as a general rule, to be now forming.

v, 3, 4/cLet the cause be what it may, organisms/in a state of

ture are in some degree variable; & no doubt external conditions

produce some direct effect on them, to which subject we shall

have briefly to return; but mere fluctuating variability or the

direct effects of external conditions are wholly inadequate to
s
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explain th infiitud of exauisitcly eguifully, corelatd sru-
tures which we see on all sides the woodpecker,
oty o ateser with 1 ong . a gmn :laws, ortie
giraffe with its long tongue & o

Boe v we s piseed o ot b pmsm
& see how beautifuly s limbs are formed 1o cing o the

o Eoathes o the anicual on which i lved. Thers are insects with

their eggs on special plants, together with a poison, which no

chemist can understand or imitate, which will cause the tissucs

of the special plantv, /in question to develop a gall or abnormal
growth of fixed form

e Sl o Exisence,

in regard fo Darwin's choice of this key phrase is the original
i o B paaaph S 1 s s e e oo ahmies
or afterthoughts!]

v, 9/War of Nature

Siruggle of Natire. The clder De Candolle n an loquent pissage

has declared that all nature is at war. [Here added in

pencil s line an lgioe phrax! begmmng nlamx 2l
ofalan

When one views on a cpring>day the conientod fac

atropical forest slowing with e one may well o &

of the inhabita
s istolly syl Fotos Sty probably contented
living great danger hanging over

& Meppys with no cdnger imminens & ohen o 2 super-
abundance of food.

[Darwin had siready cncountered e phrase ‘sruggle for existence! in &
sumbr of th works e o e, ad i Bnd g L e 1344 By

Expediion o he Pl S, 2nd . (1824

1544 Essay, he wrote of this ‘struggle’ (b
Tor e (. 143), and s severe Surugglefor Aience (5. 2411
s
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[Notes on heath at Farnham, Surrey. CD. MSS. vol. 46.1.]

. M7ARer Mace Heath give Fambam cuse—Catle & Shecp
Gesroy secdlings 1 sew vepy MANY young ouks on e
common springing up 1 sh think 12 mile from any oak tree—so
that enclosure of Maer Heath might be cause of young. e

v, 37/1 ccam> often gaze cfor a long> at a square yard of turf
& reflect with astonishment at the play of forces Which determine
the presence & relative number of the 30 or 40 [figure not clear,
could cven be 30040.] plants which may be counted in it.—

Apr 24/57

%380y 5 155

Surrey ‘about Crooksbury Hill [ncar Moor Park, Farnham],
i 3 covered by old Fir woods) as soon as the barren Heaths
arc cnclosed, tens of thousands of young Scotch-Firs spring up.
One can tell almost year of enclosure by sceing how old the oldest
of the innumerable young Trees are. Now on Farnham Common,
there are several large clumps of old Trees, & one might walk o
ride over/39/hundreds of acres of surrounding common & say, if
attcation not drawn Lo it, that not one single seedling Scot fir ¢*

e but an close inspecton ground covered?] with sedlings
scotfir | or 2 years old & a few older ones, not rising above shortest
Heath, rom being broused, & n allsacs of of decay——one of those
igmy tiecs wes 26 yeas old —So tick ae the seedlings that o
one place T found in square yard/39 v/30 scedlings—Now these
hundreds of thousands had been sown for 30- or 40 yore & wot

c had succeeded in escaping the cattle which cverys
aker ovor s il & paseun Hekth THIE of ol of drought
for few seasons reducing number of catde. T doubt whether sheep

enclosed & the case is very curious—Enclosed part studded with
troes,

138 it is urious how for sbou 15 (1020 yards fom odge of
great woods, & when not in the Icast shadowed on all sides or
ex.ms..m young Scotch firs appear not to grow; they do really

o fow mumbers but the sefl 15 cxbausted & they keep quite
dwart, s0 that ald woods are bounded in the enclosed Heath by
bare strip of Heath without young trees, beyond which young
trees. Good illustration of exhaustion of Soil
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[Regarding Farsham Heath, Scotch firs, see also Darwin's leter to Hooker
dated June d [1857) L & £, m,99-100.]

Nov 10/1857/
32/Looking at Crooksbury hill case of apparent absence of
Vilin shout3 yerds oF el trse, he o i apparetly
not less vigorous, a very striking instance of rotation of crops.—

Under trees they do not even germinate.—

v, 11/Even on very worst Heath, as near Waverly Abbey, Scoich
fis will, if protected from cattle, most thickly sping up—(ike
grass paiches) showiag thatothes ean grow 8

23/0ct 30 [18587] 1t is wonderful the number of little Oak
Trees on Famham Heath S. W. of Waverly & between it & the
clump of old Firs. Tn some places all w" not have been enabled
o lave grown up-—they would covr Heh lke New forest—
Judging from size of litle Firs (it is now a pinery instead of a
Heath) cattle are kept out now.—It is clear that oaks depend
not on mould, but on absence of catile—There were very few
much beyond the great clumps, & this looks as if jay or wood-
pigeons were part of cause: but I saw rooks chasing each other
& playing over thi side of Heath—All the trees about same size,
or within 2 or 3 years old—Acorns w* not last long on surface
cath —Do they carry as many as they can to feed at
leisure? but I sh? doubt rooks going to the clumps to rest &
Birches might be added; & Moo
Park confirms the Scotch case. —It really is marvellous case.—
The young oaks extended for about a mile from oaks & only
in ane dirction.— think ooks playing & dropping acors best
explanation.—

v, 46/1859 1 abserved at Moor Park, that when the Calluna had
been cul, the srfuce quie covered with purpl Heath, which
would certainly be replaced by the Calluna—Aug 20. 50 I have
been loaking o the eque patch of poorest Heath beyond the
Dol HI Tomer [Stmcey] i b b lored
There are several ‘of grass, Carex, Potenilla, & Rumex
growing up, & 1 suspect in s woud sekinly becons covered
with vegetation, not Heath; i.c. if all Heath were picked out.
None/d6 viof these plants grow [on] road—But 1 do not think
vegetation would be quite same as on path, because of trampling
& possibly manuring from animals—But, I believe, a struggle for
life even on Heath does take place—
s
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1Sy Leith Hill Place
e the 2 square pieces of cleared Heath-Land;

Ihough a few more plants grow there than on surrounding Heath,

they may be sid to bo almost be. Heaths sile aguinet cach

other & sgsinst conditons

mimare [ makes e gras path, alsol7] pardy 7] by ey

being killed.

1, 26/Forms produced by natural selection if considerably

diffrent will b called secie, sl motedifren,geners & s0
n. es cases,besdes inheiance & modifcation, wincion

e ere have played a very

pat i the destncton at somé priod of mermedinte orms. Towim

[Folio 27 is gone, presumably discarded when it was replaced by folios
2601

VI 14 Vi[Notebook C, p.] 253

Acclimatisation—Bachman tells me in Audubon there is most
curious history of first appearance of the S. American Pipra Fly-
catcher which is now becoming common—likewise of the Hirundo
Jjulva (added by Audubon in Appendix) showing WHAT CHANGES

taking place & how birds are extending their ranges even
‘migratory birds ke swallows—Of migrations of birds he mentioned
many most curious cases, the birds seem to follow narrow bands,
certain kinds as gallinules taking the low country near coast &
others the mountains, & then/p. 254/appearing (o remain about
a fortnight that is succession of birds. Sce Silliman's Journal 1837
Paper by Bachman.—in some species as Tanagra males come first
& then female in locks as in English nightingales.—oter birds
(& this scems common kind migration of America) migrate singly
flying few miles every oy soneraly by g one b whih
is strictly diurnal, migrates singly by night—others in flocks,

binds seem clearly diteced by kind of counry; the Muscicapa
solifaria stay abost a fortigh in one pattcaler part of Coustiy,
e Whine of Selborne Rock Gusels I th i o bunde of
country (These facts show the normal condition of migration).

[/, 255/ gradually separate the bieds might yet remember which way fo

“This leaf, pages 2534, was selccted and cut out of ransmutation Notebook.
€,(CD-MSS., tem 123),and was placed here. See also Sir Gavin de Beer
e
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34 .3 Kowlnds, Bl Bri. Museum (Yot His) Historical Srics vo. 2
iseiy o191
following three mote slips were also included with the MS here1]

I, 14 v/In Portfolio "Instinct" some excellent facts from Bach-
man on change of ranges in N. American Birds even Pelidna

i, 14 v/Kalm 1/292 The maize thieves (icterus) & several sorts
of Squirrels have increased owing t0 the greater cultivation of
‘maize. 11294, Codiish were formerly never caught at Cape Hinlopen,
but now they are numerous there

VI, 14 v/[Steel) Silliman's Jour. vol. 19 p. 357. Describes the frs
appeatance i Union in Main, o & et kind of vallow, m the
first 5 years there were about 50. At Saratoga they arrived in
1828, they have since increased rapidly, to that at in 1831 they
were computed at some hundreds. Is not this spreading North.

i, 38/[The following memoranda and questions are later than
the original ext of the chapter o they are wrtenon a folscap
sheet with the watermark; £ Towgood 1558
. Umbelferae with ax heads oenet? [Sc] have ray lorets
Ts it concivable that presur i Hasslquista & Corander could
rihospermous & coi
ar convex exemally looking like pressure.
s«ds differ in ray & centre of some Compos, without differences
rolla
* Would ovary or gorll be first formed? a firstformed most
tkely o affct ast o
Tover rendered more conspicuous in Viburmum & in
Mismoat a (by the exterior tay of sepal being white; their flower ot
terile) by the exteior flowers being developed. Tn Feather Hyacinth
by central.—In carrot central flower also affected, as in pelori
‘These facts seem to show that some connection with more or
less nourishment of central or exterior parts. /38 v/The phenomenon
not more frequent in densest

i, 4‘/['“:5 gy fooscap sheet it i ink Darwin abellod
“nol h 7, + he pencilled the c
i 8 Embryology il s o conito The et
is now grouped with other notes mostly on embryology in C. 40. £]
dn those animals, which according to our theoretical notions
‘must have undergone very great modifications, it would appear
E)
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probable that owing to sucosssve modification of every pat of
the structure becoming carlier and earlier developed in the embryo,

S ac s af s §iincs g g maghi b& Absomod
& Ios Prof. Owen (Lecturs on Comparative Analomy: iverie

‘metamorphosis. But in the Acaridac or dowest: Arachnidae of
extremely low development <& in the Brachiopoda or low Mollusca>
there is no great am't of embryonic change, some other & quite
distinct principle must come into play in accounting for the
amount diversity & duration of embryonic changes. Many annelids
offer a strong instance of great and little change in form or meta-
morphosis in the same clas. So agan in cetain pupiparous Flics
‘which I presume cannot be considered as having undergone modi
fication n any exiaordinary degree in comparison with ther
xmm Lecn Dufou (Astal.des Sciences 3 Ser. Zolog. Toms. 3
79) co of a larval stage. But in al these [7]
'-hﬂc is Dmhably cnnnemd[ﬂmclamnmhes s.

i

65/A British Museum
10Nov. 1857
My dear
Lo o, 0 you asked me o fumish you with remariable
instances of disparity in form &c in workers of Insects living in
community_-As one i ap o forget hee tings at the moment
They we auked for 1 cnd you one that # & uly remarkable
insiatce,— Ty Monogreph o he Gomns Crvptodurs ) figured
& described 3 spesis 5 C.diocephalus_Some time subsequent
T received a letter from W_ Bates from Brazil—he said—
*1 have met with your curous Speces C. dicocephalus—he
re figured is only the large size of the worker
i bt 4 oo bt i scveal sl sonawigied
in dead branches of shrubs— I send you tracings of the creatures
in relative proportions—Dont trouble to reply to this but tell me
what you think of it when you are next time at the Museum
believe me
Yours very Truly
FRED 1 SNITH

x, LU felt at first a little sceptical on this head, but this was
unreasonable, for how could the hosts fight,if those on the same
s
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side did not know each other? Nevertheless to try this, I took
several times some hill-ants (F. rufa) from their own nest & placed
them on another; they were always extremely much agitated &

I returned several of the same lots to their own nest, they seemed.
immediately to recognise their comrades & be recognised
In Moor Park, near Farnham, there is an enormous nest, asserted

their whole lives, for at least forty years, & inhabited by 1 should
think, some hundreds of thousands of ants; & yet these as in the
case of smaller nests, immediately recognised & attacked a stranger
of the same species. Some ants, which I kept for 19 hours in  bottle
& then put back on their own nest were not attacked though
some were threatened: the bottle used in this case smelt of physic,

the ants must have been thus scented, & as they were not
withstanding this recognised by their comrades, it would appear
that the recognition is not owing to all the ants of the same nest
having a common odour.—

CHAPTER XI APPENDIX

0. D. Hooker's Notes regarding Darwin's Geography Chapter. C.UL. CD.
MSS. vol. 100, fols. 109-10]
Note 4
Would Forbes suppose that the presence of the South Shetland
Anas antarctica on the Falklands was due to leeberg transportation
North? Is it not more natural to suppose that A. ant. arctica] was
produced by creation or variation
thence either transported South to S. Shetland or that it inhabited
an intermediate sunk area. I am against making arctic regions
centres of creation either by variation or by specific creation.

think it would facilitate our researches much not to look
beyond the epoch of the existence of those continents having the
required climates for the existence of the scattered productions
whose migrations we seck to account for. It is enough to admit
a glacial land & sea over central Europe & do not let us speculate
on the origin of its species. Never wander further back into
Geslogical ime than s necessary it bewl

n the whole then 1 would perhaps confine this part of the

discossion 10 e migration Nowh & verdical aseat of species
inhabiting a cold country.

ES
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Note B

Might not much of this difficulty be got over by supposing the
. & W_ parts of the glacial continent differently heated, & that
currents flowed East & West or NE & NW.
hus the connecting land of Europe & America might be much
warmer than those parts of either continent in the same latitude
where the mountains were.

Note €

1 cannot sce why the colonisation of Ieeland, Ferroc & Spitzbergen
should come under a different category from other lands—his is
most unphilosophical since a theoretical inflexion of the isothermals
should not be wholly lost sight of, during the glacial epoch, as it
manifestly is after it. The gradual accession of the Gulf Stream's
influence would warm all that part of the glacial sea coast or
chain of Islands that included Iceland Ferroe &e before any other
part of the glacial region & induce migration along that line,
however cold the preexisting arctic desert in which they were
situated may be assumed to be.

Note D

1 cannot understand this. Why do the Gentians not go North?
these not being more Alpine than the Aretc species—Why should
they have spread over the intervening country ?

Note E

‘Then why no peculiar species or varieties in Iceland, Spitzbergen,
&

Note F
same argument must hold for the Arctic & Antarctic re-
presentative Crustacea—on which Ross was always insisting &
fentcal with wha he had described in

*Ross Zookgy, o 91201 Appeis o Py Joumal o T Voagefor e
vy o3 Moy P 1345, i s My ks el o Far
Conion {46 and Kot Zostogy. o 145.200 Apocni 1 Py, Norarne
fan Atemipt o reach he Norsh Pole. MDCCCXXVIL London, 1525
16
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Note G

‘The fact that Flora ccharacten of analogous elevations of Ceylon,
Nilghiri, Khasia & Himal. is to great extent specifically the same.

Note H

After which why did not any sscend he Himalay
T Bovor of sheraon inducod oy Betaton afforded
by facttia 30 many well known specieswhen found jsolated
have as much difference as to deceive botanists & then when dried
lose all distinguishing characters
Chiange of Tropical Cimate demande is far 0o great Where
were many tropical genera & orders—Also migration not always
N'&'S, but across coninentsoblquely—Alsoalf thi leaves ongle
tudinal distribution unaccounted for as Abyssinia & India—
Austral. & Camatic.
inary laws of reproduction include modif. of specific forms.
Bu it is improbable tha similar forms be generated from
specifically different parents in different
Hence will propagation account for presence of idential forms
in all parts of globe.
Plants,inccts-common to Alps & Scandinavia Stinbock,
Variable Hare,
Forbes glu:ml cpoch accounts for his
Help may be got by introducing humidity as an element—
quote very different levels on Himal. Khasia & Ceylon for same
species.
[ON REPRESENTATIVE SPECIES]
V*We will now consider some of the most striking cases of difficulty
on geological grounds opposed to the theory that closely allied or
representative species, are due o the modification of the same
species./1 v/This theory implies a communication of some kind
een the areas occupied by the representative species at some
former period, generally not very remote in a geological sense, as
distinctly as docs the theory of single centres of creation in regart
e species when found at distant & separated points./
L/Dr, Hooker has given a most curious ls” of represntaive
species, found in New Zealand, Australia & S. America. With
ot io Austalit o i 0 eeatr diffiuly (oot reat copui)
s willcome towards ed of anosher chaper, (CD.]
" New Zealand Flor.Intoducion, . xcxv.
o
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an in other analogous cases, already discussed when considering
the identcal speciesofinsular floras & fauna.* But withresect

erica the case is different, owing 10 the vast space of
ope ocea betwecn tht continens & Now Sesand: Yot cven hre
e find an accordance wih the geneal ale tht the productions
of an island are more o less allied to those of the land nearest to

mmon, proving (o those who believe/2/n single creations, that
here has beon at some,fmo some Channel Of communieatio
between the two areas in question. Dr. Hooker believes that/
2 vithere was formerly a communication by more or less continuous
land from both Chile & Fuegia to New Zealand. I cannot persuade:
myself to admit (though far better judges see no difficulty in
admitting) such great geographical changes within so recent a
period; & I think that a slight mmﬁum of Dr. Hooker's view
will remove some lile of the difficul
50 genera which afford the- bm insancesofrepresensive
specics in New Zealand & cxtra-tropic 7,21 am
informed by Dr. Hooker, are northern gmm TSN 18 ot very
Eeneral dieition; & lhe repesentsive apecics in these 33
genera (bearing in mind the glacial epoch) present nothing more
remarkable thn representaive species in other parts of the word,
1o which i frmer Gmes we may magie the Gescendans of
same speies (o bave traveled & Subscquenty 1o have become
modifi other 25 genera are strictly confined to the
srvudn it 2l thei species extatopical, e on he mountaing
yithin the Tropic being excepted. Ths fct of half the genes
being confined (0 the South seems fo me remarkable, consider
Tt oot of he' 33 specis blonging 1o 76 pecra’ Ahsnlul:\y
identical in New Zealand & S. America, only two specics belong
to genera confined to the South, namely Colobanthus subulatus &
Rostkovia Magellanica: Goodenia repens need hardly be added
ian genus with one littoral wandering specics./
343)/Again it may be noticed in Dr. Hooker's lst (which I am
awate is not iven as pertect) that of the southern genera, which
have representatives in New Z . there are five
yehich have none in Austalis o Tesmania, & tovs whak might
 been expected considering the greater distance of Australia,
than of New Zeatand from . Amerioa; but Austalia has four

* i sttt sy ol Rk i New s o shout s o e
chin €01

of formr union
[ —
BN
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soubern genera (vix, Eueryphin Pernetys, Lebetanhus, &
Lomatia) with representatives of S. American species, which genera
o not oacur in New Zealand or the Auckjand Hlands. These
facts, together perhaps with the genera Colobanthus, Ac[ajena &
Lagenophora having representative species, both on these two
Iands & in several of the circumpolar islands, seem 1o me to
indicate some common cenire of radiation.'/
4c44/Now taking the northern hemisphere as our guide, T should
Took to the circumpolar regions as the centre of radiation for the
representative & orsome of he speces sl emaining dentcl
the above named several lands. If we loo
the lite exploed rgions between 62" & 307 several e
large tracts of land, wi undings in one place 100 miles from
B o & it s of s vy bl et
4cd4, viHere then I should infer that it was no ways improbable
tha these lands & islands may have ecently been of grestr
ontinuous.44)/On these islands not one single
fand phnl can now 11ve, but bearing i mind that in the nouh
the space between these same parallels is the home of the whole
‘Arcle Flora, It seem (o me o not very improbable supposition
thatbefore the lacial epoch came on these ifands might have
een c s 3 1SSt scany vegetaion ng to al
amslogy, ot s egcaon one . laon wouth hav
Somy sy pocili o ok have b I soms depreoeltaa
it of the two nestest contnents, Amerca and Austli: & s
3

mtartic vegetaion though perkaps not neady s0 unifrm, 11

that now growing o continuous arctic land, would

pmbsbly have been’ /SA/mlcmb!y o Fron s sourc, ] am
footof ol 3 k3, and )

o T are confing in New Zesiand & n Tasmanis fo igh ands (Flors of
New Zealand nroduct. . xxi d note D) & s infered by Dr Hooker (14 i) in
i

ductions

S Res s Vol 2,p.
i oo bemghre e hive o dine eviden sk e

ot Sl andee o eams o1 v Kerpoelns Lond . 1 e
S Shetbod (7 Dan'sever o M s Fer 2 5 S
55

e
5. >

P8 B by ndery g th i o gl depois ity

pparenty

g o e s pece, which new sl it resad 1.
AL i ot he folowang pavage was canceled befoe the M3, v
She sy el e o alcady oy closaly e A it Ehmnl
EPoch came on, we may imagine (ha the feeds of these sniseeic pan
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inclined to suppose that some plants, cither identical or allied,
migrated before the glacial epoch by various accidental means,
aided probably by more continuous land & by the several inter-
mediate islands which we see sill existing South of Ne ;
& that when the glacial epoch did come on, the sceds of other
plants wers brought n N, Basterly course by iccbergs rom thei
to be converted into an icy desert. The

plants i anived st s e period, would, on the returning
warmth have ascended the mountains o New Zeiand & Tasmanis,
i those brought firs, having sub-
s:qumuy m\delgonc ey existing as representative
& remained identical. But those who receive

{he common view tha every specie has been creaed a6 We now

< than one point of the carth's surface, may truly say with
iimaiwhie cogioatel Rporics i reqiTes, sl 3 e o
st given, or the mare simple one but teuiing much greser
geographical changes siven by Dr. Hooker, 1o account on the
of descent for the same, & with subscaquent modiication,

for (o represeatative species o these two disant areas. On th
other hand those who believe in simple creation can, in my opinion,
give no explanation in the least degree sansﬁcw(y of the shades
of affinity & degree of identity in the cases which we have been
discussing: hey I oo imply tae 30 12/

X1, 1769/l Siberia dhey [erratic boulders] have not becn observed
by [?) peasants [7); how far the fossil remains of Elephas primi-
genis & Rhinoceros Fchorbinus under sbout the same lafiude
as found in Europe is any evidence of the climate having been
Tormerly colder, am doubthal>

1, 3223/[Cancelled note on verso]

Dr Hooker believes that New Zealand & Australia were united

within the period of existing species; I have already given my

le to admit this view, which would remove

many difficulties, but at the same time cause some others. But
it . sty cone o s boms & nded n e st o
oA New el Ao e it s Sty i

& heady 1 eciee sowbhem colowas A e phesl cpoch, a he clmitc

mprovac, e anaree ants o siend th W15, e e o s i
ndergone modiicuion since it arva, & sk avig vod ine, 5 by
e o thee b mave s ands

wis] - (Botom of ok o oft |
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Tam far from wishing to deny the possibility that there may have
existed larger & more numerous islands in the intermediate sca;
or that the main coasts may have formerly extended somewhat
nearer to cach oths

[After the fair copy was made, Darwin cancelled the following passage
thercon and replaced it by the passage on the new holograph folio (designated
45.1) which is new folio 40 ofthe fair copy.

Xt 45/The island of Tristan d'Acunha < is inhabited by 2027
phanerogamic plants, some of which are Fuegian species.
situated between America and Africa, to which latter continent
it shows in two of its plants some slight ufﬁmly i oo B
about 700 miles nearer the equator than Kerguclen Land, & i
S from Tiers 44 Pucgo about 2300 s

[Among the large group of notes and papers an geographical distribution

paper. Th
Berwis wnee sohepion of stk paprs o st todon s s

0ct. 25750/
Assssiz doctine that o number of individ. of  spes,creted u
once implics s pevious gap in cconamy of ha place, which is
very improbable—If he supposes all the (pcuc( in any spot co-
created, that !m|||vcs a catastrophe to form large new untenanted
locality, which is very improbable—Hence one or only few indi-
viduals created at first—In Bees Agassiz right —

[DarwinMSS. C.40¢]

THEORETICAL GEOGRAPH. DISTRIB,
Nawisy 18

A specics is well suited (o its conditions, sports & becomes modified
or becomes parent of another species cither remaining itself generally
for a time, & then usually replaced & dying: but whem) fact of
one new species having been formed is evidence that it is suited
to conditions, & will probable give rise to other forms. If the
region will support so many composit, while one genus, has

" mcan Franssrons o101 4935
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Sported & shown its adaptation as the most likely to yield more
forms. Or thus,—When a species breaks & gives risc to another

can be isolation for the parcnt form must always be present &
tend to cross & bring back to ancestral form; it will always be
a struggle against crossing, & will require cither vigorous sclection
or some isolation from habits, famess nature of country to separatc)
Hence genera will be local owing to their origin from common
point; & small gencra (2-8 specics) certainly, from S[cJhocnherr,
i ot 1y e 1 445 3.8 e S Attt il
genera as the others).

s o make speie s sgw work, I genrs increase t cosidesle
«great size much * be required, hence as Forbes says w' be.
(At T ots o e e e spnis W i e
continuous spaces in arca & time. But if as generally cofiens

ppens during the time nccessary to make a large genus, that
geographical mutations & chance accident w' disperse genera &
the very fact of the genus having become large in one arca, w

may supposc w* give it some better chance in another & continuous
area, & thus the genus w! get bigger & bigger. And certainly most
larger genera arc widely cxtended. When s genus began to fil
& dic out, if large, it " leave probbly a few spcics in distant
quarters of the world; Hence this w! be another cause of small
genera: these w* be aberrant. The mere fact of large genera,
S Retaty bogat whiegsen b aboomion or b aratloni e xhawmg
that if a genus be created in different distant quarters it w

& Australia turned into cach other
by an jsthmus T sh cxpcnl the larger increasing genera of the
two e persist & spread, & exterminate man;  gf the smaller

Emua; prdbilay Jlabitas 41 oan sl con
by e the Vel Gieiacil Tored sones
uaually ane w be sinking &

Gusal s of Sposion: oo 21 s acelusi iy

might account for some small genera being widely distributed,
but I am much surpriscd if small genera with widely distributed
species are not remnanis of large gencra & 50 AS SPECIES aberrant,
or very distinet from cach other though they may not belong to
ABERRANT GENERA, I think thus alone we can account for "wander-

s
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ing species" of plants being gencrally very distinct, they are
remnants after extinction of connecting species.—

s0]
All existing continents show signs of former connections with
other continen
Strictly still in the large genera which have arrived at their
‘numbers from conditions having been favourable, they may be
now increasing or decreasing. The increasing genera are in very
nature genera with close specics.
Ought there ot 0 be 35 many smll genera due 1 forming
gencra as to dying genera.—Yes I think. (?
The dying g=n:ra Wil often be widsly spread & will contain
more distant spec
[Slip pinned on verso:]
1 do not yet quite see why dying genera sh' & therefore small
genera sh” not be often widely distributed. Only a few genera can
Survive (0 a future period, for these few make families. Ts it that

March, 1855

1856 Feb
Itis clear there are two very distint causes for small gener, just
forming & becoming extinct: the laiter n affinity will have species
very different from cach other, & will be more apt to have wide
ranges—Babington I remember remarks that where a genus has
its metropolis the species are apt to run into cach other, when,
1 think, discussing in Annals of Nat. Hist. [p. 388)] the Batrachian
Ranunculi—But yet, as I have shown, the small genera with
widest ranges are nof the most aberrant, but they may be broken
‘gencra with their few species not very closely allied—
[DanwinMSS. C. 40i]

March 28/55 18
Tbelieve in single creations, because (1) as a general rule species
Have non inerruped ot scarcly interupted anges, suh a5 offer
10 difficulty w transp.

(@) because when e know means T wansportal indifferent
Tocalities, as qua

o because — spemes (Lyell) do not appear & reappear in

T ————
do not appear as New Zealand & parts of Europe.

s
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) bssancdetenslu o gciss N gl i b el
to obstacles, preventing immigration.
remed mdependentyIogk a shel of W Amer. & Pacifc with
respect 10 (1) quote De Candolle—most flagrant exceptions ex-
plained by Forbes, extended to S. Hemisphere, extended by him
to world, so explaining Crustacea of New Zealand,

Lastly we might expect exceptions to continuity of geographical
tange to chance nfoductons, & il mor o exinction of specis
S Al i

Toen g0 on to whether created i single paies o fn crowds—
Aastsiit scgumentiol a0 foroeia gomelstsse asrsboym by fatr
ductions & as shown by Beavers?—Bees difficult casc—My theory.

twals being slowly altered —N.5.

Lubbock tells me that some of the Alpine Beetles are thought
to be only vars. of the lowland Forms. —

[Darwin MSS. C. 40, ]

[CHAPTER XI on GEOGRAPH DIST.]
18
My proposition is that when close o representative species oceur,
then there is ar has been channel of communication by which
species have entered & become modified—s inferred from presence
of identical species—at least in cyes of those who belicve in single
ereation—the channel having been possible under altered climate
or with land at different levels—or as inferred by simple geo-
eraphical position; for under whatever contingency it is generally
more probable that forms derived from nearest lands—opposed
to last proposition Kerguelen Land, already discussed—Vaceinium
in mountains of Sandwich
The Reprssestaie spceies of New Zeslimie—yet csond with
geographical posiion & some specis in common though i cannot
be accounted how these species came to be in common.
Sy s Tt e s chapter
f geogrphics poion s too perect—case of 1 sides
of Aum.m relted 0 Afica & S Ammu—ulnw such cases—
descend i - Sieh dicaie VNALIAE s ol Vs
e ootk Hot 37 erileutr mISRSE & ahsari. et
continental extension of land.

[CD.MSS.C.40.¢]

ON BARRIERS
18
I we take a general view of distribution, I think we must conclude
that barriers, whatever the nature, in regard to powers of passage
of organisms is the chief, T sh say decidedly the most important
P

T m———

I —



APPENDICES

clement in their distribution. For marine productions, landing
[7] stretching N. & . s a perfect barrier, if it has long existed, so
again a wide space of occan; now compare the shells on each side
of

fully as wide as Atlantic ocean, west of S. America, without an
island & here there is not a shell in common—but westward in
ocean strewn with isl’ (& with evidence of former isl%) the shells
& fish extend with very many in x

Aftica, almost exactly an hemisphere. Again land shells of America,
cornlte withwales shlls on oppos sides of Allsghanis sone
fish cases of Hooker)—so all productions on opposite & alike sides
of Coraileras—Looking to Tond mammls & considerng their
fechle means of tunspot except in e o cases qusdrupeds

e must agee that S America Ausrals, Madagascar & topieal
5. America i late geclogica period 0 8 coain extent, & A
& Asia togethen & taking soundings s soure & th only indcaton

of the chance of foms connschon: for 1o geclogist who has
studied the astonishing accumulation of evidence of oscillation of
level, wil tink i the esst impossibl that and sparsid by
//:300 fathoms sh have been joined, we shall find
Very fair svidence/2/of] concordance between identity of pecies
& continuous land Ess s . Indis Archipelago. Celcbes cuse—
, Van Diemen's land, New Guinea.—Japan.—Madagascar
2 & Afvica & Europe-dsthrus of SuezoS, Afica 1eclf
deserts lines of sounding in M:du:nunzan hence isl’ of Mediter-
rancan—Grt Britain, S: America, Falklands soundings, (evidence
of ancient subsidenco a S, Cros) but here po aily fce scton
merica itself rather a difficulty, formerly whole of America
e united with old world & N. & 5. America more united &
Isl* of West Indies: Isthmus of Panama does not scem to have
been wide enough road—* There are a few in common with
S. America & N. America. Look at S. Affica, Australia under same

*Nate for folio 2 e Barriers
Tam i

case now 1do ot know. e

in New Gui
o think gt with s sondiions 4o g produce s mammta—
wopicl Afcs & ropical Americs - Sub-iopical Ausraa & 5. Africs onditons

oy some speies n Common w1 Afic i conegionsaclion of
Gt et o Medierncan Memlcrun:m i Bl Kics
indi Americs sondings

S Madegmc, G o cot

i Europe— Contrast

arvin 455, €. 06]

7] comes into play hus nowe of . A
S Ameria,C.of Good Hope & Ausral
585
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Iatitude & in part with very similar climate & how preposterous
the idea of any species being the same. The rfelJationship of form:
another consideration to which 1 will have to recur.—No oceanic
Isl* has same species of mammifers—I do not mean to say that
when no barricrs the same species occur, for here other considerations
come into play.—/

3 Plants.* A. Decandolle has remarked that in N. when lands
most united (has one sounding in Behring St. & bearing in mind
mre infimai comnection saetior t0 lacial period. - that most
er & fewer in south—

Tl Reve 1 e sorae ecogions T s Cape of Good

ope one of the most isinct arss in world, desgts & wopical
band. Most plants have such small areas that it W* not be fair
Compite (. 4o o s ekt rion o highe amsciens
thos ninef2) spciesof mammals) . Amrice, 5. Affica & Al
The evidenge from plants not t0o good, as we shall see when we
come o isl”. But yet we sce ‘i B e smach 1o do, more
species of plants in common between the warmer tangent regions
of Bleade] Orienal & 5. B, moro betwoen otos of Ausiale
& S Australia than between S. Ameces & Austral
Hope, I Plants we ses wellte great dsiaciions ihon Bars
East & West Ausmhm form:r ly mr‘ ‘preoccupation—Look in
. Affica in A. Decandolle 1 believe very few species common o
the 20 aeas in which o s been divided

e Barricrs are 2 most important clement in

ditBontion, & s o wndersand only et specice emied
in one spo, & wanders a5 far s it an, considering condiions &
preoccupation, tll it meets Barrier- »Pcrhaps even thos:
Belive in double creation wh adert s & say tht double creaons
gl gt bt or e
Tormer means of passage are not the exceptions.—

* 1 think plants had beter be dscussed earlier

ss6
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GUIDES TO THE TEXTS
OF THE LONG AND THE SHORT
VERSIONS

The substantial part of the long version referred to as ‘Natural
Selcton’here transcibed and edied may be ead 0 3 plessure nd
i conplee i ol o Dari bl e i o
considered seiection of studies in natual history,
graphi ution, comparaive saaiomy nd ¢ven phybiology
and philosophy. The text illumines much that is obscure in the
vides cited examples where the Origin has generalisations,
ot_uncommonly presents views absent in the later work.
Four guides to the text are given
(1) Darwis own labe o conents (p. 25-32) eltes subject
headings and manuscript es serially numbered for cach
chapter. Though the ;urvlvlngn: aptersare not hways complete,
ihese headings sl rovid a uscfulfirst approach. Many of the
headings are used in
@) e Bibliography surveys he ses o which Darwin put his
sources. Each ety ncludes th folio page and chaplr whet he
work was referred to in the m:
) The Collaion epresents an atempt to identify any parallls
s it between Natural Slecion and the frst edition of On he

by means
ieforie s

matched with o ages of Natir Selm.lmn  judged to
ot Fasct. e i lias st s

repeatedly in Natural Selection. Even when the Origin text ety
parallels Natural Selection some facts and hypotheses discussed in
one text are not foundinthe iher. A sinle age of the Orign can
etemed o on up 0 eight pages of Ntural Seleron. Th develop-
...:m o  singe senience in the Orgin lustrtes the complex e
tions' subsumed by the collation. For example, Darwin on p. $52
amalyses ieich lora of the Cape of Good Hope a5 isted 1 the
Eonst My with
ey s Cambidge. Masschuscas, 1964
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d:scnplmn o Drege's collction and finds 9 European phanero,
and fems of whmh roughly on third m migrated
{irough th highiand trpics ‘uring th cod pevod. The Alpine
oF Autrli incudes several Buropean plans pp. 553554
and these must have migrated through the Tropics in a like manner
o that poposed fo he Europen platsof he Cape of Good Hope
p. 554. What does Darwin do with this carcfully argued parallel
between the floras of the Cape and of Australia? The rudiment in
the Origin (p. 377) reads:
The opcl plans probbly il machexictons bow mich 10 o can
ey the topics supperted as many species as e see crowded
Togeter st the Cape of Good Hope and i temperate Ausiral

‘This is more than severe condensation. Yet knowledge of the con-

texts shows the genesis of the sentence. Other pages cited in the

Collation for p. 377 of the Origin refer to other parts of that page.

e gross, as well as the fine structures of the Origin can be

elucidated with the aid of the collation. The frst sentence on page 67

of the Origin reads:

The face of Nature may be compared o a yilding surface, thousand
arp wedges packed close tgether and driven nwards by ncessant blows,

sometimes one wedge being struc, and then another with greater

This confusing and ineffective passage, which was dropped after

the first edition, is a hurried precis of the splendid metaphor on

page 208 of Natural Selection:

Nature may be compared fo a surface covered with fen-thousand sharp

wedges, many of the same shape & many of diffcrent shap

e

the blows being far severer a onc (ime than at another sometimes 3 wedge

of one form & sometimes another being Struck: the one driven decply 1

i smount f fogdsequed by cah Ivmg bl & ich By il be
impencirable by the sharpest wedge
This metaphor appears on page 135 of Notebook D', which wss
September 1838 about the time Darwin read Malthus

Torth firsttme in he fullnwmg ‘words:

may say there i force lie & hundred thousand wedges rying to force
ey T ol Mg st Lo B pn vt oconony of nare, o
rather forming gaps by throwing out weaker o

Darwin later returned to this passage vnul\mg in a different ink
the following, squeezed between two lines of text higher on the
page:

&
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it to change, for form which Malthus shows s the final effect (by

e oo o volr) Tl Al o
The clear importance o Darwin of the concep of wedgng would
e suspeced from it appearance n the Origin f the nocbook

(4) The Index

changed the language of biology. But to refer to Darwin's
siblect maucr in the language of 1974 would impose 2 fase
imprimatur upon his work. Natural Selection was not written as

, and lamype -nx-:
= il ot mposibe, sk o e cate he period when
NaturalSection was being ditn o t con of
the index to the usages of 1856 to 1858. The mp.lus accordingly
Sk forgivencs should they have perpeusied 90 and pencraed

new anachronistic usages.

Authors are indexed in full. References, when numerous, are
grouped under topics to reflect Darwi ‘material. For
lruter believed th offpring of inerpeciic croses
than their parents. This !mpmﬂl Tow Gaused Darvin
some nconvenience ind In discusing i he cphasies he o
e wassbi 0 glean fom Kireuer work. Ses page 31
m such an example.

sometimes family.

tapis bave yet 1o amble from the Pachydemat. Refeences (o
genera are extensive but not exhaustive, the numberless indignities
Fimmbic boct et on lowers o recondod s e e af o
victim, but not the assailant.

Topics are somewhat selectively indexed. Ironical invocation of
the Cresor foresght ecives no mention, nr topics 5 broad that

, ora fe
through the subheading of the author. For instance, the subhiad-
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topic; and nearly complete coverage may be achieved if further
reference be made 1o the similar subheadings under Kolreutcr and
Herbert. Comparisons of the same subhead are often insiructive.
Thus, one reads under ‘Gartner, Reduction’, Hybrid continually
crossed with parent assumes its characters, 395' while ' Kolreuter,
Reductonreads. Reducod with pllen of o paent, e offpring
resemble other, 449'. When Darwin quotes a summary of one worker's
d condary souce, b caty appears ueder both names,
with the original source indicated in parenthesis under the second-

Conventions used in the index
Because of the consdersbl detll it ndex 10 be organised 3033
1o be accessible but not to do violence (o Darwin's own use of th
facts we have iried to follow the conventions given below. These
are not the normal rules of indexing but this index aims to deal
fairly with a particularly important bool
Capitaisaions used o indicat relaionships nder subhesdings
‘The uses are shown in the exampl
Nesting behaviour: Cuckoo sometimes builds own, 300; Lark feeds
00 times a day, 401; Pied raven builds in trees, 121; nest
larger than in common, 122; Rhea with imperfect, 478,
In this hypothetical example, the pattern is N b: C; L; P; m; R,
1 efers that entry 10 the subject of the immediately pre-
ceding capiaised iy, Pied raven’. Darvin would hae capial
n Raven - we have not done this 50
{hat capialisuion can b: et S convention ‘a subsumed by
immediately preceding B' Only names are capitalised in an
i o to ¢ it wark, Geaezi, bt o speife names
are capitalised. Capitalised entries are nearly always amanged in
alphabetical order (C, L, P, R, in the example). There are a few
exceptions, for instance whe a general law is given nd followed by

Spekia, 208 Eceptions - Reesiopos, 110 mlus, e
heading is indicated by a colon: while' groupings within a sub-
heading are shown by a dash (). Semicolons separate different
cnties wheher of ot thy refe 0 the same subject, Commas are

used to separate page references (o the same fact, or {0 very ncarly
the same fac (hut i ame subjec and predicatey: Becs: Atrcied
t0 red flowers, 200; Comb made by young workers, 500; Geometry

of hive, 300; Instinct o sang not lcamed, 453, 475, 466; Vist
clover, 123, daisy, 233, 244, pea, 190
@
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Parenihess indicae the comman name of s Latn genus or species,
or that Darwin has used X' quote of Y): Lyl i Charls
ALL nature at war (Candolle), 1
We-thank ovid Kohn-for halpng i the collation of the
Hybridiam chapter, and Graham Pawele o bis dtaled index
slips to sustain to elaboration of the y Stan Rachootin and
Sydney Smith who ae jnty oDt ok paacs 650 5 658 oF
this volum
Yo conclasion, fh sompilers of 8 fadex Hpe {8t the roader
will experience as much pleasure and profit in its use as they did
in drawing it up.
Stan Rachootin
Sydney Smith
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