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COMMONLY USED SYMBOLS AND
ABBREVIATION CODE

L & L The Life and Letters of Charles Darwin, edited by Francis
Darwin, 3 vols. (London, 1887)
NY  New York edition of Life and Letters, 2 vols. (1888)

ML More Letters of Charles Darwin, edited by Francis Darwin
and A. C. Seward, 2 vols. (London, 1908)

SYMBOLS RELATING TO THE MANUSCRIPT
Reference numbers are those written on the individual folios and
other picces of paper, cither given by Darwin or added later to
unnumbered picces
FC Refers to folios of fair copies of parts of the manuscript,
where Darwin occasionally made changes from his earlier
holographs

() Darwin's parentheses

<> Darwin's cancellations

[ 1 Editor's additions to Darwin's text or notes

[l Uncertain reading

/ Normal end of manuscript folio, note slip, etc.

J/ End of existing piece of manuscript where Darwin sheared
offa portion to be transferred for use clsewhere

Unrestorable gap in text

jons in German sources

s Seite, Darwin's usage for page ¢
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GENERAL INTRODUCTION

On The Origin of Species wss humUy only an abstract of the
‘manuscript Dar intended to complete and
publish as the ol m
Compared with the Origin his orgial ong manuserpt ork on
Noma Seetton: v i prvcaied hors has mote abondin
Crampie i usation of Darwis argament plus an cxiengve
Chation of sources. I had reached a length of over one quarter
ofa millon words nd was wellovr balfcompletd when Daryins
writing was dramatically interrupted by the celebrated letter fr
the other <nd of the world outining Alfied Russl Wallaces
astonishingly paralle jently conceived theory of
natural selection. Darwin felt obliged to change his plans for
iniial publication; and. afer the brief preliminary announcement
s presented jonly with Wallace's papr at the Linnean Society
andon, be iy wrote ot incight s fc o bt
oF s Wi appaed o the O of Spcies i 1630
e il panncd t0 pUblgh » pore sxicesive aveount o s views
on_cvolution, and he did not abandon his long manuseript, nor
write on the unused backs of the sheets for drafting other new
publications as he 50 often did with other manuwnm\ As we
shall see, the first (w0 chapters of the manuscript became the two
Volumes of his Varaton of Animats and Pians under Domesicaton
(1868). The following cight and a half chapters are published here
underthe e, Natural Selecion, which Darwin gave o his work
o, Asa Gray published in the preliminary
amoungement o ofTssh?
Judging from my own experience in tracing and checking the
el e present work I believe any atempt on Darwin's
 a normal number of references in order (0 include
Sources in fotnotes for the Origin could have added a number of
months 10 the time he needed to prepare his Origin manuscript
rm the copyist and then for th pres. Becaus of he pressur to
i ckly a statement of Darwin's
Cvnluuumry iews o announcement had been
e at the July 1, 1858 mecting of the Linncan the
Orign (./v,,mm was, 1 belicve, unue among Darwin's publiched
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GENERAL INTRODUCTION

books and formal scientific py appearing without a single
footnot. Therefore the Ovign tantalses us wih questions s 10
what were th immediate soutces of Darwin's fcts and deas, and
rwin was ahead of his critics in mentioning the des
of publishing the roferences for these sources, Already on the
second page of the first edition of the Origin he stated: This
Abiract, which I now publish, must necessarly be impertect
I cant e give references and authoriies or my sever sate-
orc sensbe (han [ do of lhc cnecessity

of hcmaﬁcr g i e o 0 o, i 1

st part of this moral cbligation 0 publish

s Darwin saisicd in 1968 when he pyblshed is two
\nlumci on Variation under Domestication. For his own \cl:chun
of his other sources we must cxamine the present work on Natu

Seler o, Chac ety usizaton of the use that ean
of this work is the spmn confimation of eae speeu-
lation about the derivation o ceological concept of the
cconomy of naure from the Linnean disseraion
“The manuscript proves to support Darwin's comment about it
‘I fear my M.S. for the bigger book...would be illegible’
partly because of his handwriting and partly because his drastic
revisions often obscure the continuity of the text. Transcription
of a considerable portion of the manuscript seemed the best way
0 start studying its content, and 1 have complet ition
and editing of the manuscript in order to make the work generally
accssble and ith the paricular bope that it wil promate
informed analysis of other aspects of Darwin's worl
ucing the manuscript would seem
10 be to supply the reader with the background information most
useful for understanding the work. Certain historical material
seems important here, and I have tried to present a reasonabls
ull sccount of the immediae isory f the manuscript 25 vl as

ol proceduc followed. Some imporan details relte

pecifcally o individusl chapiers, and these il bo presated
Separately beforethe pats o the ext immediately concerned

editorial aim has been to take time not only to clarify the

Lengivy et 1 Ak a8 sebdabi 29 posile ot alo 6  claify
Darwin's source citations. His abbreviated references,

acckel, Darwin,and Ecology', Quar. Rev. Biol, 32 (1957), 138
e Origu of Specis: an urpubliched Verson’ Science, 130 (1959,
452 oo e Ly Moo Versanof e O of S
i s Gomomy o Vo . PR S, oo, 1041560, 35
R L3R NV T
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GENERAL INTRODUCTION

natural o an unfinished draft, are often somewhat cryptic. Where
necessary I have added to Darwin's notes just enough clues to
key them clearly to the cumulative bibliography where fuller titles,
editions, and dates have been included; and blank citations.
important details have been filled in as far as possible from the
clues Darwin left in his papers and his notebooks listing tiles and
dates for the books he had rea

“The cifation of almst 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 most
Valuabe fo his onm purposes I s valiable a5 wel for the modern
Student of the evalution of belogieal thought, whether a sefntist
oF isoman; Tt i giving us bis own seective rending st for
the preceding century of natural science ce Darwin has poinied
out s patiay offeing  repesetaiv view of a seenifc Hera-
e formidaply vast for exhmusiive cxamination by any single

holar.

DARWIN'S PAPERS AND LIBRARY AS
WORKING MATERIALS

The Natural Scletion manuseript ot any s a prominent place
in a considerable sequence of Darwin papers touching on evolution,
ot it I elated to many mare of he olcbooks, papers Jeliers
and annotated books, fourmals, an p‘mnhlcls wh\ch Jogcther
wit ories of e field ex arly in
R e B s o :xp:nm:ms,

consitued Darivin's working matrialsfo his wring. The Darwi
amily, Down House authorils, the m (Natural
History), and the University offici < have dong

e e 1o make st st o sk Natond
published something of the contents of these papers, but scholars
must proceed 1o the invaluable Handlist of Darwin Papers at the
University Library Cambridge (Cambridge, 1960) for an indispen-
sable survey, which gives a preliminary account and listing of the
omge e 150 morpats o gronps offeme n th art of the
colletion then already at Cambr ‘manuscript material
here published fror of the collestion will be identiied

Handlist was published, important new portions of Darwin's

papers have been located and made available in the University

" Darin Manuscipsand Leters, it to Cambridge and Down Hobs
1501542

i ke i s recidicad with besrmirion Ly Barwksériing



GENERAL INTRODUCTION

Library Cambridge by Sir Robin Darwin.' These latter items will
be designated by the reference mambers for the sections of the

written ‘Catalogue of the MSS, papers, letters, and printed books
of Churles Danvin now a Gariges, Dovwne, Kent, July, 1932’
‘made by Mrs Catherine Ritchic Martinc
T additon fo hese. notcbook, note shets and slis, scientific
journals, and mamseript drafts included in these
ot the extensive margioai and rote slps in Dirwins selentife
library of books, journals, reprints and pamphlets. Those books
with Significant annotations are now in the University Library
Cumbridge together with Darwi's reprint collction,on logn from
the Botany School by courtesy of the Professor of Botany
ibrary constituted an interrelated set of
‘working materials for Darwin, and when studied together they
help reveal the development of his thought as Sydney Smith has
clegantly shown.’ Many of these papers, valuable as background
for understanding the present work on natural selection have now
been published. Four of the pocket note books flled with evolution-
ary evidence and ideas from July 1837 to July 1839 have been
publised by Sir Gasin e Beer” The two carly drafts of Darwins
onary argument writn i 1942 and 1844 were published
ey 908 by Erancs Barwin
Forgenera ackground, i Lo and Letes of Charles Darwinis
{ prime imporince, paticulrly the chapier, entied. The
Unfhnished Book' s devoted to the Natural Selection
manugerpt. The besdes the ore Zefon also publened by
Francis Darwin, and the complete Auiobiography published by
" Sk B, M.J Rovids 0B M Sk, Dt Nowonks
{ibo7) 75
o itk e mimeographed Dain iy it bonks s i the
sy ey Cunie, e i 91 s Gt e
oty School . Cutaioge of th Librrs of Chares Darwn e
Witk Rt (Camigh, 108 ya,.v‘,mmmm.,.mmw.,, 4,
Pir
i 2500 e
> The g of “The Orgin* s disccme fom Chirkes Darwi's Notchooks and is
Ao Bk bt oo 1555 snd T3 vt v Lodon
161960 3517401
Bl 2 (1960 251352 1961) 18520 (1967) 12076 s o
Torion Do st i bl
. H B, s Comp. ool Harvard, Bl
i pobtshet s TreFdatons o e gt S T Esas Wrtenin
154 3and 15461y Chaics D, £ Franci Daruin, (Cambridge, 1909

(Combrdze, 1958)
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GENERAL INTRODUCTION

Nora Barlow, we should note the valuable chronological details
in the Pocket Diary, kept by Darwin from 1838 (0 1881, of which

e Beer has publihed h oM copy made by an aramucniia?
recently the long sought arlgmal diary has been found, so 1 have
been able to rely upon that.

‘MY BIG BOOK': THE NATURAL
SELECTION MANUSCRIPT

he more immediate background of what Darwin came to call
"my big book" starts before the middle of the 1850s. In 1853
Danwi's fst maor scientifc honour came to i i (he Royal
Socity's awad of x  Medl in mmgnman of his books on
the Geology o the Beay s comprehensive
taxonomy of the e i ok, wich confimed
his position as a pmk:asmlm!]y gualifed biologis, was ten near
cmough o, completion 80 thay be could menton t Hodker hig
Cepeciaion 1 be a werk oo bis spccles book' in a year of o
The next year he was ready to pack up his bamacic specimens,
arrange for distributing copies of his publication: and, with the
decks thas clear, be recorded o his Pockel Diary, for S:plcmbcr
9. “Began’ sorting notes for Specics theory. In March of
1855 he wrote 1 his second cousin and close calegs fiend, Willam
Darwin Fox, that T am hard at work at my notes collecting and
comparing them, in order in some o or thce years (o write

ucts and arguments, which T can collect,

o vt by of e

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 g

So designad i Cambidge Urivesiy, Order of the Procedings Daran
mem Jold 1 Comtrie e 22 34 s S o Dby

mbidye, 19091 14 Pt D el 30 D Focker
Boak e L& L1, . i Oulin of Charles Darwin's Lite based on

i A, 138 o

enD
Y 1,443
£ Rov.Soc Landon, Proc. 6 (1858), 3
§ Clopmons o ovier i . Pl ses w1416
prtis o

2 L 2 .1 406; Chrit Colge (Cambridge) Lirary. Darwio-Fox ki

s
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GENERAL INTRODUCTION

ments and his memories of his fundamentally important ficld
enpeienc n South America.
arles Darwin and his son Francis have both deseribed his
procedurc i regard (0 his working papers; and cxamination of
The cxtant manuscripes allows us o sbdersand I some signifeant
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 B
de Candolle: The essential i to_be able to compare, ch\ufy, and
range the matcrials up until the definitive writing, without
being abliged (0 tear,apatt a toichook of (o copy and recopy

phatone has writen.” In his dulobiography, Darwin expluined
cep,from ity fo forty large ponfol\os i cabinets with
it theve ich T can at once put a detached reference

"Tis fo exantple his assmbled noies
and correspondence containing useful facts on the struggle for
existence are still together in volume 46(i) of the Darwin Papers
at Cambridge. Notes for other chapters of his evolution book are
similrly grouped togeter. Finaly he resolved even (o selct
separat, and sort out the many pages of his ealy cvolution
tebosis which had materia he b U I s peeis book
Inside the front cover of Notebook B. the first of them, he wrote:
Al useful pages cut out. Dec. 7/1856." The other three notebooks
have numerous pages cut out and have Darwin entries such
as that inside the front cover of the sccond: * All good References
elected Dec 13 1856 Of these selected reference notes, pp. 253-
from the second notcbook were attached 10 the verso of folio 14
of chapter Vit of the Natural Selection manuscript along with
ot noe slips ncluding on stating: ' Porfaio *Insinc("
some cxcclent fcts from Bl !
Am < Appendix for chapter Vi) Smilaly,
page five selecied 2nd. cut but o the hird notebaok: s o
xpli to the Natural Sclection manuscript by Darwin's
w.cnm clusification: Ch i Mongrels & Hybride® Ac we sl
Danvin's sietifc papers can “provide clear dentifcation of
of the efrences in s manscript which e abbrvisod 00
rasically to ve el cxpla
Baciica soving e hotes s slectol eer o dlisdifid
L& L1100, 1512 NY.1. 80, 127:9: duobiography, 1375
Lo phimtie e a0 57 LTSN 050
e Beer 4. Buil, 3 (1960, 41,82, 12
6 Beered . 1 Bl 3 (1967).1

s
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GENERAL INTRODUCTION

pontfolas, Darvin o compiled sefl surveys and an ndcx of
s reading in the form of notcboaks Listing, in toughly datcd

hsircts of books, pamphlets, and anicles from sefomific

journals
WRITING

Would the futs noted from thousands o pages of reading

yesly supportthe thory of voluion by natral sletion Darwin
ciched out in 1842 and developed in the 1844 essay? This

o seams 1o hve b in s s who b wrets Hooker
on March 26, 1854: ‘How awfully flat  shall feel, if, when I get
my notes together on species, &c., &c, the whole thing explodes
like an emply puff-ball, and again in 1855: T should have less
seruple in roupling you if [ had any confidence what m
would turn out. Sometimes I think it will be good: at oher times
Y really feoh 5 much ashamed of myself 4 the author of the
Vemgr: oughx 10 be of himself.”

‘Chambers' still anonymous Vestiges of Creation had
indeed sime p wide dcosson of ooloic amung e resding
public, but it had not persuaded cxpericnced scientists that they

At need (o re-examine 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

7y, Darvin could well write ‘Lamarck.. has done the subject
har, s has M. Vesiges.> Darwin could mainain G wilhout
speculation there d and original observation’,” but he
was not interested in abstract theorizing for its own sake. In his
mature perod, works such as his grandfather' Zoonomia could
only leave him * much disappointed, the proportion of speculation
being 50 large o he fcts rven
Tn 1855 Darwin's tactical problem was clear. Previous discussion
ofevoluton g presented i the works of Lamarck and in the sl
anonymous Vestiges of Creation had only Ied 10 s being reected
et i e ast majorty of scienist. To win much un.

cjudic of his views, Darwin had to succeed
Dt othrs had ued.
Darwia MSS. fems 119,120,126, % Darwin MSS., Vol 715, em 116
2 LU ANV 404, ML o 43
* Nion N Robert Chambers and
19591 Chs_ 5.6, 5 pp. 125, 1485,
S9NV 395,
105, NY. 1. 395 * dutobiog.. . 9.
R T PR SR S YR U DN S T D O 3 B




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,
1556, Bunbory wrote o Darwi: 1 am exceedingly interesed by
ol you el me shont you rscarchs & sl oo spcclc\ &

vaiion & disrbution, & am delghted tat oing on
Working a the subject, 1 trust that 3 ount
give up the idea ol'vublvihmg your viow t: tho' neither
You nor any one else abe o unrav cl u.c ‘Whole mystery,
o to ommand he Univeral assen of naturalsts, il (h tosearch
oFan . s s the whole: ducson 8o Jong, & with s
Cntmsive Enowdst & i a0 phlosophent & st cannot fil
10 be of very great advantage o sience. The whole subject—

T mean every thing connected with the geography of plants &
animals, nchuding all th quetions of disgibuton & varation, i
4o me ptculary intresting & delighiful but how much we
have yet to learn upon it! The difficulties which appear to attend
upon-éach & every ane of he theories—of speciic cenres, of
Mallipl cration, & of ransmutaton—are 50 many, that Wit 1
mos clearto me i the necessiy of cabton & candour,of iding
dogmatism, & of giving a fair consideration to every fact &
argument on any . Tsay this, because (e theory 1o which
you lean is the most remote from that to which I incline, & yet
{ am quie rendy to adimit tha your noton maybe th Fght one
arly in May, Darvin was comesponding wit Lyell and with
Hooker about the former’s wrgent recommendation tat Darwi
publish a prelminary sketch s viows on evol mn 2
his Pocket Diary Darwin recorded for May 14, 1856: Began by
Lyell advice wring Species Sketch- But ihe mm.d doubts
Darwin expressed 1o Hooker about publishing a_preliminary
1lmo\mccmcn bl vews withou gi Sing supporing evidence
grew stronger. Meanwhile his letters began to dwell o
:onccrnmg the geographicl e of lans nd Al
On Jly &, 1856, he wote o Lyell, 1 have just beca  quotiog
you'in my ety o oo earryog seeds 8

i S, 40 ¢ The cad o s it e st i« i w e
Midenhil s the place of wiing otk sugees

by ey, given b the
o o hapier X1 b S28T Bunbury had head Darwin tlk about s
Nov. 23, 1833, e The Lie o Sir Charlor

Bort Faited by b siserin i M. Hony Lycll (London, 1908), 1.
the abitiarics by 1 D) Hooker, Roy. Soc

by TV, Geol Soc. Lowdon, Pro

.
TN, 42630,
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GENERAL INTRODUCTION

[See Nmmal Selection, chapter x, folio originally numbered 39
(now 4°

ook, with whom 1 have formerly discussed the notion of
the warld o grcat bets of it having been cooler.1 think is
much inclined to adopt the idea.—With modification of specific
forms it explains some wondrous odd ot dooation

But T shall never stop if I get on this subject, on which I have
metimes in triumph, sometimes in despair, for

By mid-July he had so far enlarged his proposed scale of writing
as o mention (apparently as already written) forty pages just
on the influence of the glacial period on distribution this
was the scale and scope of the first draft of chapter xi of the
present manuscript.

soon explind t Lycl, 1 bave found t quitc mmos&lblc
to publish any prelminary esay or sketch but [ am

k&5 CAmpiBesy Sy rcocnd s 1 1o B wmhng
10:pexfec T, nd hJ ich seclration ] owe 19 you

Davin was under way on sctually writing bis spcics

st chapter on stock breeding and on variation
domesication h 1eh n an imperfectsate” but he was sulfiently
satisfied with the second chapter to record its completion on
Ocober 13, 1856 in his Posket Diry. In November he wote o
yell, 'l am working very steadily at my big bool
fnished each Sucaecting chapler or major setion be contimuca
10 record s progress in his Pocket Diary by noting the dates,
which appear at the start of the chapters in this edition.

i ot only wrote first drafs ofhis chaptes,but he also
revised them, rewrote, reorganized, exp: lemented.
On special points he consulted many oo ueh o Hooker
and Huley by letr,and oven had i copis made of scctions
such s those on varatons n large and small gen
geographica distibuton to send them 1o Hooker for i generl
Gpinion- Such detail of the history of the manuserpt wil be
coyered inthe appropriste chapter infeoductons

y 1858 lara ud complied it Yt gl
and had recently Tnihed for chapier v & major supplem
Shvemtoe s G Yo 15, e v e oy
arrival of Wallace's letter with its sketch of evolutionary pracesses
in terms so surprisingly close to Darwin's own. Darwin's agreemen,
L.CD MSS: 146 Lyel cter o 54,

i 110 Rkt i 5 550
L& T 55 ot 71,84 VY, 1 4636 430, 442
LA L a5V, 1443

S ik arsiiy Hoaass Tonradicad:vilh berrmadon Bk fidne.
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following the strong urging by Lyell and Hooker, to present along
with Wallace'sleter brief selections of his own writings which had
cad in previous years by Hooker and Asa Gray is well known.
‘Afier the harrowing interval with both scarlet fever and diph-
theria spreading fom the villge of Downe into his own housc,
ick as wllaschilden, culminating in te desth of
His youngest child thre days before his paper was presented at
he Linnean Society mecting, Darwin staried to wie a formal
artile on his views for the Linncan Society. This article by March
1859 had grown into a complete book, well characterized by his
proposed title: ‘An Abstract of an smy on the Origin of Specics
nd Varieties (hrough Natura " In regard to this title,
he wrote Lyell: ' Lam sorry about Murray {publisher of the Origin]
objecting (0 the term Abstract, as at it as the only possible
apalogy fo o giving ferences and acts in full, but Al defer
0 him
When Wallace's lte inerrupied Darwin's wriing program on
June 18, 1858, the long manuscript had covered about two thirds
of the topics later presented in the Origin of Species. If we estimate
{he lengih of the surviving eight and 3 half chapers of Naturs
Selection at 22500 1 (0 the fourteen chapters
et Ovign, s wod maea s emgth of oot 375000
words if the work had been completed. This would have made
a book perhaps slightly longer than Murchison's Silurian System
butcetainly shortcr han Lyels Prinipls of Geology, and the
scale docs not seem inordinate considering the standards of the
days of double-decker and gl -decker novels, Of the foureen
chapters of the Origin, nine ad boon precedod by extensive
reatment in Natural Selection. The table below not only shows
the correlation between the two works but also suggests some of

the two works we can agree with Darwin's remark to Hooker that
wriing the Origin a3 an Absitact of hs long manuscrpt has
clriied my brans very much, by mafing me weigh the eaive
importance of the, Sevoal cléments® e in view of the great
amount of writng on Natural Selection actually completed and

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
U L&LLIS3NY. L, 508 L& L 1ssNY

o4
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GENERAL INTRODUCTION

TABLE. Comparing Natural Selection and Origin of Species

Chopir s, Chaper 159

Variton under Domesiaton
oy

L On possibily of ll rgansns Party i1y
m,,m, o Suceptiviy o
Ghange
1 Varision in Nature 1 Varition under Naure
v U Stnugai or exisince
i IV NatralSclctor
i Lawsof Varstion
var I D o Ty
X Vil i

X1 Googrhical Disebuion

at No one can feel more sensible that T do of the necessity of
hereater publising in deail all the fcts, with references, on
which my conclusions have been grounded; and 1 hope in a future
work to do this.' and "My work is now nearly fmshcll But
will ke me o o three more years to complete
Have secn, even the Nawral Selection maruscript had
it fr D  conpd oo the reasdadio b peptcea
for his material, and he recorded in bis Pocket Diary tha in
January 1860, he Began looking over MS for work on Variation."
A8 he wrole o Asa Gray, tis was 0 be (e first pat forming
a separate volume, with index etc. of the threc volumes which
will make my bigger work'* By June he recorded the completion
o the second chapcrof the work cventully published in 1868
s The Variation of Animals and Plants under Domestication, an
i s it e s we 6 progeas 1 g Poakes iy
unil 1867 when in March he received th frs proof. Thus insead
of completing the Natural Selection manuscript he cxpanded the
volumes on Variation
represent he frst iwo chapters of Natural Selection, He ulso
ublis s rom olhr pats o NatralSlecion in Variaton
There are now folios mi m the surviving Natural Selection
manuscript and othe folos with part of the tex cut awa
2aps can often be related (o topics which were treated in both
‘works® and it seems evident that he simply incorporated passages
1o 211 L &L 0l SN 64 11
T Ntusa Slcrion ch., 1.3 v and
u

et idissiin Fontsr resradioadivith:permisor bvBa ek iidng




GENERAL INTRODUCTION

from the older manuscript into the new one by transferring what
e had already writen o save himself recopying.' A forther such
d incorporation of materials o
two chaptersof Natural Selection would
fact that of those initial chapters only ont

of the pages sclected and cut out of the transmutation notebooks
m 0 be lost permanntly. Unfortnately side from the pre-
liminary draft on Pangenests practeally none of the manuseipt
of Variato under Domestication setis 0 bave Surived, Apparenty
ihe et of the, two inial chaptes of Natral Setecion were thus
used up and discas
When he fnished witing his Varaion under Don
cation, he still considered this as the st part of his big SpL:\N
ook, which was to b complcied with two more works, and h
"o publish the matoral covered by the Natural
Sel:umn manusctipt, which e had 50 so carefully saved and to
ich he then returned to write addenda. In the introduction

aflcr deseribing the seope of the (o velumes (o be published n
1568, he announeed tha th  problem of theconversion of virictey
into species... will form the main subject of my second work">

Hore, after renting of the Variation of erg'xmsm& a2 snt of
nature, of the Struggle for the principle of Natural
Selcton, I shall dfenuss he diliulis which ar gpposed 1 the
These difficulties may be classed under the following heads
{he shparent impossiily i some cases of & very sivple organ
graduating by small steps into a highly perfect organ; the marvel-
lous fucts of Instinct the whole question of Hybridiy; and,
me and in our geological

formeions,of iaumerable ks connecting allalled specis
“This prospectus of the 'second work! its the present manuseript,
skcept it e Jukr Bocs 2ot ckide a clscasion OF i ing
fosil inks. Tnstead it ncdes a section o theeffcts ofthe
age s the only completed part of Darvan's fullcr discussion of

Seogrpical drbuon,

This section is the only portion of the manuscript which

, NS, ch. 9, ol
il Chapir 15 Crosang
= Darwin VS8 vol 51 se¢ Robert C. Oby, Chares Darwi's Manusciptof
e B 2 S s 6
dicndum dated 1867, on o, 6 ofch. 4,
Faianon 15
I
AT TO U S SR VY T R S S VI




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 v far it will give a fair
explanation of. . several large and independent lass of futs
such as the geological succession of organic beings, their distr
bution in pm and present imes, and thelr munial affintes and
homologies.”

‘This program, which Darwin outlined in the introduction to
Variation under Domestication, he never completed. His leter of
1y 6, 1868, 10 Alphomse de Candollecxplains: You ask me when
Tshall publish u the “Variation o Specis n a Stte of Natue.”

1 have had the MS. for another volume almost ready during
several years, but 1 was o much fatigucd by my Tast book that
1 determined to amuse myself by publishing a short
"Descent of Man".. Now this essay has branched out into some
collorl subjecte,and  upoosc will gke me more than o year
to complete. T shll then pecies”, but my health
‘makes m s
For i Besc o N (15 . 1870, Darwin again cvidently
quarried in his Nawral Selection manuscript. On folio 13 of the
manuscript for chapter X on instinct he scrawled in the margin
“Used Man Book", and the textual gaps created when he sheared
off portions of folios 11 and 12 of that chapter can be filled from
the comresponding passages in the Descent. As Dr Alice Guimond
discovered when she was my rescarch assistant, Darwin published
more materil fom the manuscipt in 1868 in i artcl on specifi
differeaces In Primua, lier neorporated I his book. o n The
Diferent Forms o Flowers n Planis o the same Species (1§ 77) an
e o ook i R o G e S
Ferilisation in the Vegetable Kingdom (i

s oo i o e et i the Notural Scleton
manuscript, its history also includes loans of sections (o scientist
fiicnds, and some authorized posthumous publication. In November,
1859, Huxley had begun to consult Darwin in preparation for the

lectate” On Spccvu and Races,and this Oigin’, which he gave
 the Royal Institution on February 10, 1860." and Darwin soon
T s The mamaieiot o Chomae 4 A b o
* Vartion. 15,
$ LR ob v
5 Forcximplecompar i dcussion an the prmo d th conelip o ol
S e ey o o 1 GRG0
o Foner” (ondor 417 mdt ke 57
X o w3
S A R S TG e, 03, 165
‘ i




GENERAL INTRODUCTION

TADLE. Stages of arwin's Organized Writng
n the Origin of Species

Daresof Wrig
Vs ShonTide _(fomPocke Diary) __ Evimated Length
T e Skeeh My, Jun, 1842 5000 words
n i By Fikhed 5, 1846 S2000vords
B NowslSelion  Jub 1656hne 1855 25000 wurds
N OrgnofSpeies by ISS5Mach 1850 155000 waeds
e 50000 m e
mesonding 0
orcentextof
Rl Sclcton)
Y Varstion under S15.00 worde
Bomesicuion

discussion of pigeans, presumably from chapter 11’ The manuseript
‘materials on instinct which Darwin loaned G. J. Romanes, who
published portions of them, will be discusscd in the editorial
introduction to chapter x. After Darwin's death, his son Francis
loaned some of the manuscript to Wallace, and allowed him to
publish cxcerpts, particularly about variaion among wild species,
in his book on Darwin

In reviewing the history of Darwin's organized writing on
evolution we can see that the Natural Sclection manuseript forms
part of a sequence of versions which can be summarized in th
table sbove.
1 L&L1, 251, 281 NY, 46, 75; ML, nos 54,65
5 T oo 0y . 06 p3 3 S———
Sclection ch V. fols 3315
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EDITORIAL CONSIDERATIONS,

Since Darwin painstakingly wrote and revised his manuscript
with publication in view, the first aim of this cditio
the book Datin fadin ind
o tasg dat Y bclieve eadabifiy shonid ke
rcokiengs dves e bl B migor
Such a5 inigaificant cancelations, For such detil, he nngmnl
manuscript is available in the Anderson Room of the University
Library, Cambridge, and a microfilm
of the University of Wisconsin at Madi
accompanying ficsimiles of manuscript passages an
with the printed text will reveal some of the problems and illustrate
the editorial procedure followed.
tion of Variation of Animals and Plants under
Domestication offers a model of format, including the sctting of
subordinate material in reduced type in the text. Today, however,
long fooiotes even covering more than & fll page of ext (e
aton, 1, o, 375.6, which did ot discoutags thousands of
Victortan book buyers, row do seem exeme: and n the prescnt
rk, where long notes could be smoothly incorporated into the
imainxt, s has been done (e, chapter T, ol 64)
Occasional gaps occur in the manuscript where ater
apparently se passages in prepaing is publsh books, 1 such
cases the continuity has been supplied by quotations on the same
subject matter from his other works.' For example on folio 105
of chapter vit, shown in the accompanying facsimile, the content
afthe suriving lop and bottom partion ofthe cut-up munuseript
shectcomesponds closely (0 e exton oge 163 o he st ediion
of the Origin, which thus suppiies ' double shoulder
the mising subject o th incomplete sntence Togmont 5t the
top of 105A. The information in the cancelled passage on the
common donkey Darwin repeaid in Varation g nder Domesticaton
(1, 63) where he added a source reference to Martin's T
s D ot off the mscin adle thi af (e ot in
st afach i'refonence ko e expunded ezt
maki chapter 1 of Variaion, while resering the
nformation on Hemions at th foat of e sheet (now 105 A} or
VEg ch 1x, fol 36 v, where the surviving MS. noe corresponds o note 12,
Varaton .. 105

i
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EDITORIAL CONSIDERATIONS

use much farther on in chapter X1t note 36 (Variation, 1, 43).
This probably explains Darwin's pencil scrawl: "All used" on 105 A.
Tn chapter 1X, the present folio 21 (which was renumbered, since
was folio 6 of the earlier draft) has been cut up, and part is
‘gone. (See the accompanying facsimiles.) The missing portion of
the quotation from Herbert's Amaryilidaceae can be restored from
the text quoted in Variation under Domestication as well as from
Herbert's original text. Again in chapter rx the note surviving
on the lower part of a sheared-off folio now numbered 36 v corre-
note 12, p. 105 of the second volume of Variation and
the text for the missing upper part of the folio can be restored
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

Befors the ext eached i present form, Datwin had worked
aver in vays which leave many rices in the manus
Customarly weoke i ink o f paper mcu.wnn[’
ibout & by 13, inches. In revising, he cunccllcd by making
horizontal lines through words or lines or al lines through
longer passages so that the carlicr wording is uml]y readable.
(Sce the facsimile of folio 9 of chapter v.) Some revising he did
immediaiely by canceling an incompleté sentence and strting
the midle of Tolio 94, chapter 1%, shown in the
facsimil. Similary in chaptr i i the long note Tllowing
folio 32 Darwin made tee is almost superfluous,
but state) that <Yet
quite off (7] Although | have scon quie cnou
that his claim s quite fanciful, yeb Nevertheless some fucts
ould be given o in favour of «ib such
Jaions mercly o
cquialent a complete reproduction of
seript wo joubt in all probability> no doub (ch. IV,
) dentical absoluely siilar, dendeal (eh. Vi, (0l 66),
mak s st e X fol. 71, and asinc: scions,
Wondrous hough they «are be aro>be' (6. X e sake
of readablity such minor varians and canceled phisages which
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from thepritted text, I otherclarly important nstances, such a5
altern: sience! the worked-over
gl txthas bocprnied i the sppendie Other canceled
phrases, and passages which scem (o amplify or clarify Darwin's
thought have been printed within angle brackets in the regular text
‘wherever feasible and otherwisc have been placed in the appendix.
Besides cancellations, Darwin's revision led to additions of new
material. Sometimes he wrote words or phrases in between the
lnes. Sometimes he wrote additons on th blank versos of his
folios. He wrot some adidons on scparae s of aper pioned
o pasted on to the manuscript. (Se P
Chter . o b sapiied m merplation by adcm 3 ox')
With rare exceptions I have found no useful clues such as water-
marks 1 help date hese aadilons. O a fow occasions iltrcnces
i the colour of the ink reveal a lapse of time between the writing
oftext and of revisons, but the englh of the intepa s wncertan
For a very few addenda or notes, Darwin supplicd dates; these
range from Gotabes 10,1856 (e B0 6 V) through Junc, 1855
(ch. v1, fol. 53A) 0 1867 (ch. 1V, fol. 67). Addenda longer than
3 lne b two welen on the backs of folis ave been designated
by the folio number followed by V" for verso and this same sign
dasighates imany of th addiions mads on sips spparenty later
pinned to the backs of manuseript s
1 we can goneralizs Fom o fastances where Darwin firned
over a sheet after cancelling a false start of a few lines on a folio
he had already numbered, he numbered his folios as he wrote.
Tnterpolations he often designated by lettering; for cxample in
chapter v1 he interpolated a sequence running from folio 26a to
26nn, discarded folio 27, and designated the following sheet 27 &
28. Some chapters he reorganized drastcally, canclling the
original folio numbers and supplying new ones. In chapter rx, the
folios originally numbered 5 and 6 were emabered 30 i 2
(see facsimile) folios 13 10 16 were numbered 30 to 33, and the
foloorginaly
the prinied text the nd of each pice of paper is marked by
4t gt b letering of the new manuscript
folios and slips is given followed by another slant sign, and thus
the reader can recognize Darwin's additions where they amount
1o more than a line or two of wri here Darwin destroyed
the continuty ofth text by sheing off pars of oo, the loca
tion of the cut is signalled by double slant si
es cancellutions and additions sppIYIng 1 the text as it
was to be printed, Darwin wrote an occasional instruction (o the
”

vl aeail ditk sarsittion b Darwi OREAR:
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EDITORIAL CONSIDERATIONS
copyist or (0 the printe suh as Lead (. v ol 28), Sl
ype - notes run into text' (ch. X, fol, 69), and "Large type again,
(ch X o, 78). (S top i o
 been taken account of without special editorial comment
O the manseript Darwin sometmes scawicd penci menmoranda
o imsel such a: G Hunley 1 readover for tis (. Vi,
fol. 16). Part of these have since becn rubbed out, but where they
s telighble ey have been pincd:usual 3
Darwin papers also contain soe reading notes and letters
ey e o e . Thess e be pinted
connection with the associated portions of the text. They have
been cied according 1o th solume or iem numbers in the
Handlistof Darswin Papers or in Mrs Martincau's catalo
Finally. on the. mamusceip there are some signs of s faer use
In the margin of oo 13 of chapte X, Darwin pencilled ‘Uscd
1 Mian Book', and Lansdale's ancedete about smais was published
in 1§71 on page 325 of volme one of The Descentof Man, Similary,
ihere are Olhe jotngs whose metning is more or less obvious.
On the verso of folio 136 of chapier 1x, where one would expect
the pinncd-on slips withth reerene prevously cted. mcad
qne finds hat Darwin wrote in ik Note used iy Bomesic
‘Animals Crapes 13, Crosong’ Since noe  ofchapie 13 (Pariaion,
1. $6) s the contex ofthe Natual Selection manuseit, s
jotting is crysta sewhere in chapters 11, VI, Vi, and ix
e Tihd thoJotings ‘il used wsed: or an enclrcled U alone or
with light vertical cancel lines down the page.' (See the facsimile
of folio 105 of chapter Vit and of folio 21 of chapier 1x
these jottings are casily conneeted with passages in Variation
here Darwin used material from the Natural Seloction manuseript.
In chapter 1v, 27 and elsewhere we find Francis Darwvin's initals
With a few special exceptions, vertical cancellings and jottings
of his 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

tins,
ooy
* Mo, 63
THE [ — s ofChalsDarn 4 Conrof o
Lettrs Cambridge, 19041, 436, and 1 o
s

it pr
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EDITORIAL CONSIDERATIONS

porions of this work,the copyit misread ough wards which
Darw et so that we must go back to Darwin's
holugmph I(\r e basic text

Darwin himself sometimes misread his own writing. For example,
in chaptar 1 Tolio 19 he corctly quotcd Herberts in cases of
atural impregnation’ but later when he reviewed (his passage
he could not read the final d 50 a 'the'
above the lne o make the phase foad ‘i the case ornmml

impregnation'. In chapter x, folio 112 he quoted Kirby and Spence’s
“itiost activit! T laer misread his tmost a3 almost and
added 'incessant’ to restore meaning by saying 'almost incessant
activity'!

Such handwriting makes it practically impossible to reproduce
every detail of the text exactly as Darwin intended it to be
printed. T have given the best reading T could, but only i the cases
where my best interpretation seems to make doubiful sense or
where several different words-often proper nouns-would fit the
handwriting equally well and 1 have found no clucs as to which
Darwin probably meant, have I specifically wamed the reader of
a particular uncertainty in the manuscript by adding a question
‘mark within square brackes.
should be generally warned about certain specific
difficultics in the handwriting. The following pairs of words
frequently indsinguishable: o' and ‘the’, ‘when'

ould than' and ‘ihen', ‘man and ‘men’. Con
siderable uncerainty often arises in the choice of alernative
readings between hat and the' and, wnfortunscly, betwoen
“probable’ and ‘possible’. As the list example suggests, Darwin's
2.5 is & paricularly obscure eter. The fioa s in plurals
mast usualy be dtermined from the contet. The pairof leicry
sometimes indistinguishable as in the case of

gmw b V. fol. 42 V). I an wnusual proper name such a
an be woublesome. Of course other commonly in
gl loser pas nach on S and 1 ao oesure o that

3 choce betueen possbl propr s such as Marin, Mart

Martns, nd must depend upon the context
5, Ieters ntendof being merely wncertain seem
1o be entirely missing, 50 that o reading such as ‘Gret Britain
seems clear. Such omission scems specially frequent for letters
before 'y": 'may' for 'many’, 'thy’ for 'they’, and ‘vey' for
ery Partcularly for the chses Gf proper maries, studeats of
Darwin manuscripts should remember the possibility that the
CCLL&L LN, LOT
0

eproduced with pemission by Darwin onfine.
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EDITORIAL CONSIDERATIONS

correct form may be other than that which Darwin secms o have
written; in chapter v, folio S5, the reading seems to be Magillvray
instcad of Macgillivray, for cxample. When writing words such
as Gaertner, he apparently intended to ligature the a’ and the
¢, but the ¢’ is usually undetectable so that the word seems to
bx.»\nmn 3 Gartner. Such apparnt apss ofthe pen ae farely
¢ clear-cut, however, and the normal spelling has ordinarily
Been used in the toxt without specal editoriel cormmen.

DARWIN'S SPELLING

A reading such as ‘chesnut’ might appear to represent cither a
lapsc of the pen or an eror in spelling, but it i one of a group of un-
expected speum;; including ‘plaister’,’ owzel’, and' Feroc Islands'

for which Darwin had had reasonable precedénts in his sources.'
He was iconsisint 1 spelig % 1 st in chaptes v
where on folio 37 he wrotc both conncction’

where on folo 113 he clearly wrote oniaion o oo 114
‘organisation’. He als o
Whete the handwriting 1 clear, the spelling of (he manuscript
38 Tollowed without any partiular ediorial comment. Where
Darwin's spellng is uncertain, the normal English form is uscd.
Some quite clearly written words stil puzzle me. In chaper v,
40, he mentions Inverorum, and this spelling also appears on page
of volume one of the Life and Letters, but 1 have not found
xaotly his place mame in any o he numerousgaztcrs | cold
onsult. Perhaps Inveroran is the closest.
on folo 29, th reding Colinsay secms quie cerain.
place name T have not located either, and Colonsay da:s nor
Seem o it he context. Parculaly n cases such o th
best not o change Darwi's apparen splling les an cssoncal
cluc to Darwin's meaning be discas

PUNCTUATION AND CAPITALIZATION

Just as about his spelling so about his punctuation Darwin's
handwriting leaves many uncertainties. Clearly he ofien used
colons where we would use semicolons. This suggests a system of

<
D iy (Canbrde, 1908, . whete Frsnss Darin commets on
. iaes cpyng il i’ om Rober Grant.

Chvicfol 117, Nora Hzrl«wsdmumuu STt

inber pretce

Ch !erl:mwmruwr ofthe Voyase of HALS. ambridge, 1933),
»
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punctuaion smilar {0 that st foth in Lindley Murray's Englich
Grammar which was so 0ok average
edition a year during the fi el o th nietocatscom
presenting this manuscript, Darwin's punctuation is retained in
So far as i i clear. The many doubtful points such as distinctions
between colons and semicolons have been interpreted to conform
with present-day usage.

T have retained the parentheses Darwin used, but T have discarded
s squar brackets. Mostoftcn these simply st off materal to
a footnote. Occasionally Darwin used square brackets
1 etk the beginning or the oad of  paragraph: This Is mest
clear on folio 78 v of chapter i and on folo 64 of chapter x,

dded an ordinary paragraph sign as well. (See also
fucsimile of folio 94 of chapir ix) In Darwi's text s here
printcd and n he rlacd foonotes, squae brckets will v the
Fstomary function of mdicating matceial added by th edior.
Similary I rgind to 2 more Gquent use of capia Ieiers,
win's practice scems t ferent from ours; but,
her again the handwriting ofen leavesbis innions uncergin
Such uncertaintics have favour of present-day
practice. Where Darwin in revising changed the beginning of
ending of sentences without completing a corresponding change
in capitalization, T have changed this without special comment,
e chapter x folio 187 v
have also silently expanded Darwin's contractions for words
as should, island, and reverend, and have spelled out’ Natural
Selection’ where Darwin used the abbreviation 'Nat. Sel.! in his
pencilled addition to folio 51 in chapter . T have omitted words
which were unintentionally written twice.
eding editorial discussion applies to the work as a
whole. Comments about points concerning single chapters and
their history will appear in the scparate introduction immediate
ing the individual chapters in a form similar (o the following
comment on Darwin's own tabulation of the contents of his
‘manuscript

COMMENT ON DARWIN'S TABLE OF CONTENTS
The following extesive able of contets, which Darwin himself
i ok Tl e specal coakdeio O VAL el

of the Natral Sclection manuseript
Fot ool Suppic Rl cutine. o i v s chaper. mow
missing except for one single stray survivor, folio 40 ffom chapter
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onc. Presumably Darwin's manuscript for these chapters was
incorporated and used up in the course of writing the two later
volumes on The Variations of Animals and Plants under Domesti-
cation. The first folio of the manuscript for the Table of Contents
has been cancelled by a single diagonal pencil line in the same
s Darwin employed to mark passages farther on in the

‘manyscript which he had used i ater publcations. The contnts
¢ two missing chapters can be compared with those or

{hg two volums
“The et that the very firs enty o the table is or folio 16

e to my larger work, before
te the now published abstract.
T s ot | BAd e FOLOWAe plasagt, oAk on Y hesans
had completely forgotten as if 1 had never written it ‘The
“Philosophy of Creation” has lately been treated in an admirable
manner by the Rev. Baden Powell i his Essay &c 1855. Nothing
can be more striking than the manner in which he shows that the
introduction of new species is a "regular not a casual phenomenon”,
O as Sir Jon Hersehel prgses vl n contradistinction
0 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
Darwin sems to have written his table of contents chapter by
shapterand o vry o ar cachpart o chapter was nihed
Vi, for c, Darwin completed his
g 1o he ond of o3 oF R e of comms sotion
and continued straight on with the contents for chapter Vi on
folio  of his table. car later in the spring of 1858 he
retumad (o chapier V1l rebie and expand i, pariculacly by
intepolating o new discussion o divergence some foty folios
long, Thercupon he canclled the origimal able of contants for
the Tt part o the chaptr, whih had been notably ranstormed
and wrote out for this second draft a new table on a folio which
he had 1o number 4 bis (0 fi i into s place in the table as
 whole. Here inmy ediion, inthe fllowing bl anly e new
s included; the older cancelled portion is to be found
Tater, in my. mtroducton for chapter v, which immediately

" Gavin s b Some bl Lt ofCharc D, R, Soc
Laondon, Notesand Records. 14 (19505
2
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ccedes Dani's text and discusses the specific history of that
Ehapte, Similary for chaptet v, 4bout o year afle e
his original draft he wrotc a long additional section. For t
ote out tble o contents on  folf he had 0 mumber 3 e
o fit it nto its proy ent in the case of chapter
1% ondthretort vl o B s haptes e et e
he had finished the chapter before he wrote out the table of
contents for it In the case ofthis chapte afier finishing his oiginal
e revise The table of contents for this
Chapter starts on folio 6 f his mamuscripttable immediacly aflr
the end of the table for chapter Vit yet it fits the revised form
chapter 1x and has no cancelled references relating to the
carlier draft, so that it could only have been written out after the

the two portions of the manuseript of Darwin had fair
copies made, namely the adition o 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
refernce numbers in his (ables i oly th fur copics and not
the drafts he himself wrote o

Most excepiionally, consideing the Natural Selcction manu-
scrptas @ whole, walemarks in five ou o the cleven oolscap
sheets used for the table of contents supply dates; these are
Soempatible with e prévious ssssemptions abou the dittcens
times of writing of the different parts of the table of contents. The

folios 1103, 3 bi nd 5 to 8. These are mounted at the

very beginming of s e § o the Darwi Papers. The

folio with the contents of chapter X! is now item 58 in volume 72.
On the manuscript Darwin pencilled certain notes as memoranda

or agenda which should be recorded for consideration. After the

trics, 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 b wrote: 1 think here
all naturalised animals—P. Santo Rabbits—Mice in different
countic N.Ammhmmm Cardoon—Naturalised_plants in N

cginning of chapter IV: ‘Antiquity of variation
e s o e e o o chapter,
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and following the entry ‘conspicuous and uscful plants not culti-
vated for folio 44 of chapter 1V, Darwin scribbled: '7?Feral
imals & plants not domesticated.’ For chapter Vi, Darwin
e ol e ] O o 41 o Brullés law,
presumably after he had received from Huxley the adverse com:
ment on Bl which s given in he coduchon o chapier 1
r Darwin's table of contents, there has been no attempt o
reproduce the apparently insignifiant exact deals of i holo-
is abbreviations, such as 'Var. under domest.' for the
fitle of chapter 1, have been expanded without the use of square
brackets. Similarly for folio 25 of chapter I, Darwin's ‘avitism'
has been corrected to ‘atavism'. The numbers in the table, which
precede each topic, are folio references o Darwin's holograph
manuscript, largely as Darwin himself supplied them. Thus any
topic indicated in the table of contents can be located in the
printed text o numbers given between
slant signs in the text, For the addition to chapter 1v and for
chaper X Darwin's efeence numbers carelaicd with the some-
times inaccurate contemporary fair copy, a s Thave
replced them by nw mumbers (not g allcd by square backets)
Which conclated with the fofo mumbers of the holograph mana.
Sripts wsed s the basis for the published (ext

2
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DARWIN'S TABLE OF CONTENTS FOR HIS
MANUSCRIPT ON NATURAL SELECTION

1/ CHAPTER T VARIATION UNDER DOMESTICATION
16 What is domestication—changed conditions 19 Anyhow some
Slight variation must be adrmitted. 20 Changes in the ndividual
51" Congenital variation. 22 Herediariness-—why one thing i
herited & not another—Mutilations, effect a need, not hereditary
25 Awvism 27 Peculiarities attached to sex 27 Variation ap
pearing at same age 29 Causes of variaion—Immedisc causcs
31 Habit 32 Variation from simple.organisat Indirect
ffects, making organs plastc 35 Laws regulaing variston—
ncément—nisus formativus 37 Effect of homologies 38
Mechanical relations—arrests 39 Cohesions ~ 40 Multiple organs
varying in number 41 Variations analogous to other specics &
to other varistics 41 Correlation of growth & constution—
ur & constitution 43 Effects of crossing
Lt selection requied 47 Sclecton,
50 Brecdsarc i
s selocion. 55 Con
ol ot sacueal Slcaion. 35 Aesimateatioh ST stants 38
Circumstances favourable & unfavourabie to sclcction; n
62 Facilty in prevanting crosss 64 Effcts of ieletion on
natural results 67 Effects of selection as shown in flowers & fruit
compare

CHAPTER [l VARIATION UNDER DOMESTICATION
3 General argument it ,ﬂm 50 much altered by domesti-
cation as not o be recognised:

abbit
cons 52 Pouter & Fanc 56 ki

1" 46 Duct
7 Tumbler 51 Cartcr 62 Runte 65
Dovecots &« nown breeds 69 Amount of

important diffrences 70 Individyal vaiablity /2774 istoy of

changes of prin Discussion on origin 77 How

many ia parent race) 83 Not feral:

fertility 85 Reversion (o blue breeds 90 C. livia parent race,
2
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ressons for 92 Circumstanes: aniquity &c, favourble o most
variation, in Pigeons 94 Probable sieps in the variation 96
Probable ipots in T Piscans 103 Summar: varitics ke specics
man can not select internal changes, only conspicuous 107 Sum-
mary hat muliple origins mot Bencral for breeds abnormal, & o
resson why such selesed & ich spiinst 109 Asgument from

peculiar races, when no peculiar endemic specics 110 Argument
From genceal ferity of mongrels 111 Antquity of snimals
planis- 114 Summary on dito 118 Semmary o breeds resumed;

Giffer in variabifity 120 bjections, from assumed force ature
123 Especially plastic 124 Variation limited 126 Summary on
objections & close of chapter

CHAPTER 11l ON POSSIBILITY OF ALL
ORGANISMS CROSSING: ON SUSCEPTIBILITY
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
16 No land animal rcal hermaphrodite 18 Flowers are fertilised

sub jove 19 Hermaphrodites & unisexual All
inimals can cross. 26 All plants can cross 26 bis Dichogamy
27 Varictics of plants do cross frecly 28 Great care taken by

hybridisers to prevent crosses 31 On pollen carried by wind &
inscots 32 Insects mecessary to fortlisation Hor »m find

lowers 37 Bees frequent visits 39 Pollen brought e &
Rhododendrons 41 Opposed fcs 1o crosing of s ertaon
ampanula e 44 Tn wheat, vaicties ot crossin 45

e it suoaral scas 47 M Sobmlasiar Vodostemen 41
Gaodenia 49 Arisiolochia & Arum /3 $0 Hollyocks 52 Orchie
daccac 56 Ophrys 58 Leguminosac 62 Opposed facts 64
ummary on probability of crossing occasional in animals & plants
66 Superfluity of pollen 68 Crossed offspring better chance of
surviving 70 Final cause of crossing 72 Changes of condition

tabescence 93 Double flowers, great fruit & tubers 95 Pacallelism
in hybrids 97 Domestication & cultivation itself not stop fertility
Wild flowers not seeding in own country 100 Conclusion 101
Bears on variability & on carly periad of cause of
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CHAPTER IV VARIATION UNDER NATURE
1 Definition of species 6 Different kinds of variation § Sub-
species—gradation from species o individual differences 10 Tm-
possible to tell how far variations inherited 12 Naturalists
practically are guided by having intermediate forms 14 Natura-

constituting recorded varieties? 21 Genera variable
ountry, variable everywhere? 24 Cases of individual
variability 35 Difficulty in deciding what are specics not due to
want of knowledge: British plants: numbers cstimated 37 Brehm
Difficulty increases when specimens brought from many
disiriets 30 Difficulty a climax when specimens taken from
separated regions: but what distance is enough to make 2 regions
distinct 41 Conspicuous animals & plants generally are perceived
anspicuous & uscful plants not cultivated 48 Marked

yaitis, Elephant 50 Foxes 53 Raven, Carrion & Hooded Crow

56 Tetrao Scoticus 59 Guillemots- Madeira Black-cap 60 Carp
61 Wollaston's imsects 63 Plans: Contaurca, Taraxicum, Isati
€4 Festuca, Polygonam 63 Myosotis Acores Tolpis 66 Digitali,

|m &7 Ansgaii 65 Primula, 80 Conctusion: my definiton of

3bis/ CHAPTER IV ADDITION
1 Wide ranging and common and much diffused species tend most
v ‘Archiac's rule not really opposed. 10 Geographical
range of varitics themseives 14 Relalon of commen spcies to
size of gencra Average range of all the spscis in the lrger
Foners ner grester T in the «mu”cr Highly organised
Deings htve aoquird namrow ranges. 20 Species having rocorded
varictics are more frequent in larger than in smaller genera, 23
The species in large genera are themselves clasely allicd. 30
n why Prodromus not good. 35 Why I disregard other
difficultics. 41 Summary on discussion./

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

e St Prats kil by Darwin Online




DARWIN'S TABLE OF CONTENTS

Definition aftetm Strugele o Bisence 31 Facts in distibution
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larvac ot sexes 7b Sexual selection 7k In plants § Effect of
f climate on continent 11 Placcs open shown by natura-
lised”productions nary illustrations: Catskill wolves—
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SGecton 4757 36 Exinction 360 Princite of Divertence. n
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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

Qn Cutber 3 1856, Darwin weote o bl second coui, . Ptk

wp a5 my materials of ninctcen
onecing e, Do do ot It 10 s, b petos g B of

supeluous— The compleion dt fo this i chapir was December
o185, secordng e Pockel
“Althoush or s chapier Darwin made very fe teisions, one involving

{crminology is Worth cammnent. On folio 30 of this chapie Darwin ses
All the vertebrats are bisexusl' here clearly meaning not hermaphrodite

separaie and isinct sexe. T same usage occus in he
Where he wrote Al bisexual animals must cross, hermaphrodite

Coiers ke Scalpelyn vigare, s hrmaphvoite..In prind e in s
changed his usags completly sround in is momograph
&L 180 NY, 102,
§ Ltk ofNov, 13N o 354, 1,C.D MSS. ol 114,185,

NS, Ts6: ML n
St 5.2 mwm ik
* Londan, 1851, u.mm; lhnwnknawm wrote o Hooker in
e, 1549: 1 4 goin fo press. L'& L 11 37: NV: 1, 397
2 n s
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

s et Lepnia o ot el wilh ermapodis whe b et
hat Tl extermally

finished the word, drew a line through his error, and continued wrting on

line 1o make the phrase now read: ‘i closely allied groups of
hermaphrodite & «bisex unisexual plants. Study of folios 21 to 26 reveals
a confusing oscillaton of wsage in Darwin's original drafting of this portion
of the manuseript. (Since rial system does not signal nterlinear
interpolations, 1 should assure the critical reader that, for these folios, the
cancellations n every case oceur only on the origina lines of writng, not i
interpolations added beween the original Tines at some later but uncertain
fime) In revising these passages Darwin cancelled and changed all but the

his terminology clearer by substitting hermaphradite’for bisexual.

DARWIN'S LATER USE OF MANUSCRIPT
Evidenes of Darwirs e e af e ext and mater o s chapir

ing
vohime 1of Friationunder Domesticanon whieh gves the fll
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Similarly the botiom fourth of folia 74 and the top fourth of folio 75 have
remaning masiserip o 0 e Second parsgrph of
ih n

e
ST inos pus of he akder Natural Selction maruseript and srply

i of paste (e on 1o i new mamseT nthe sume way ina coan

xisting shets of the Nanral Seecion manuseript e pissed together fro

passages selected and shered fr rats e.5'ch. 3, ol 84). The
Rl st of cut offfoios for this chapter is: 5, 6,9, 13, 36, 39, 74,75, 78 and
79. Similarly certain note slips are now missing from the Newral Selection
manscript, and were probably transerred to the ater manuscriy

can be restared with confidence from the first ediion of Fariation wnder
Domesucation.

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 subject of the present chapter is related to some points
discusied n thepreviouschape 5 tobreeds beng keptconsant
by the blending of slight & individual differences & to
aucsions which fullow & may terefor e a5 well merestned
here as elsewhere
On the ill efects of close breeding in & in. That evil arises from this
process cartied to an extreme has been a gencral opinion in various
countries & times, is universally known * That general beliefs of
" {As D Alice Guimand, my rescarh ass

om his chapter 1 hi Fariation of fn mesicarion
Condon, 158) i s o ond mm.nmm [annn mb) T
Tourieen MS. fo! Vel

hot

Pian

o

o e anecic v s

e n...cm\ o
o i e k3 SEBATEAY vl e rekacess Sl wach e
ot o, S0 ha 10 16101 e 18 o these mising parts of the M. T have
SWEd from bis pubshed eston the same opics i e Poiation
SiG. Grey b ot ncrsing Tl of Expaditns s Al Vol 2
245 says tht nyihing approaching t he cimé f nces s hed i abhortencs

- .




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

this nature have often no foundation is very rue; but in this case

it 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
ol

animals having the same infirmity, which must always tend to
be the case when relations unite/1the general belief seems to
be that decrease in size, & of general vigour is the first result of
elose ntrbrecding, & then IessenedFrly

ver met a Pigeon Fancier who did not believe in the
eulloreios interbreeding; & he has the best/2/opportunity of
udging. from pigeons being paired for life, & many gencrations

o

when small birds are wanted as in the Almond Tumbler; butin
such cases many of the birds become shy breeders.—The high

& interbred, [ have been assured is, due more to the difficulty in

getting them to breed frecly, than in their throwing inferior

snimal;ave knownthe femile reuirig o be held, xactly a5

inthe producion of some ybrids” & inded i o such diffcuty
h

cxistd the high price of such dogs e quite inexpi
The partestsHave botn e o of one gontrm who tons
had kept a small family of bloo s, & from being ver,

bisThe evidenc ofan acute observer ke Si John Scbight
o b oo s during bis whole life, & who
that he could produce any feather in (three] years & any foed

fsix]years:’ & who aways worked by crossing & thrshy closely
interbreeding, is very good; & h iever in the
il effects of this process caried on 100 long. 1 was aseured by
by the Austaians.
mekes he same n

S i withthe shorgne of . Ameis, & Dabihater
cEand to the Aiponesof S, Amrich, 1. 71111 i ingutt hst

13, pasiage asociied Wit note 47 Ohia [ef
5 31 linec i e e [
rathon s igeont§ AT Tatnts 3 con ety . )

[The Artof improvng th Breeds of Domesie Animals (London, 1809), p. 8,
e
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
Mr Yarrell that Sir John had for so long interbred his Owl-Pigeons,

season two full nests of eags,"not ane of which produced @ single-
chicken. The cock, also, seemed to have lost its secondary male
characters, for it Fad 1ot sadle-hackles & s scacely more
brilant lumage than the

d some cornpetent judges have doubted the

it
e oo o a consderable ime: b Youal speakng of the
subsequent deteioation of this breed says it hd acquired o
of consttution inconsistent with common management’
& iy OFShom had b breh et degre af v memt ot
the propuaton o he speics s no vy certan. In ot
of closely sfectd catl & sheep there has been much
mystery, & crosses e been suspeetcd. The English Race horse &
Mr. Meynell hounds’ have also been advanced as nstances of prefty
close interbreeding without any il effect. In these cases it may
be supeted from what we sl presenly se, tht, ndidal
being taken to different parts of the country & diffcrently rcated, &
s oconaly skt topoie & seklsc, would s the i
s of interbreeding. Again the case of the halFwild catle in
Chilingham4whichFave gone o interyceding or e s 400 o
s’ seems a strong case; but Lord Tankerville, the owner,
Cxprosdly sstes it hey are bd breederst Those inthe Duké
of Hamillon's Park, are believed (0 have degencrated in size; 1 am
informed by Mr. D. Gairdner that the stock kept, in the park of
200 acres, varies from 65 to 80, & that only about § or 10 are
Yearly killed, which seems to show no great feriity.

In the closely analogous case of Fallow Deer in parks, I find
that the awners go 1o the trouble of occasionally obiaining bucks
from ofhe pars 0 cros he breed. [ he case of th aurocs of
Lithuania, which have a much wider range than the catle of the
Briah itk some authots belove that ey ave become con-
siderably reduced in size. So it certainly is* with the Red Deer of
Scotland; but in the latier & indeed in the other cases it sccms

Leaep 19
Karkeck, Veternary Joural Val. 4. p. 4 & M. Appleby [actally Apperley]in

Gt intod. pp. xxi
£Brth Aviociaion Zoolog Sect 1HHE
Seope (Dersting <f.gp. 1411 170011559 41

»
et e dirk arsietin i i odEhs
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

impossble o decide bow much of the deceas ofsie o atebuie

o less varied food, & in the case of the Red Deer to sportsmen
ving icke out for many generons the fincs Bucke th Ies
fine having been thus allowed to propagate their kind./

5/Gaod effects of crossing. However difficult it may be (o obtain
quite satisfactory evidence of the il effects of close interbreeding,
the converse of the proposition, namely that good arises as far a
increased size, vigour & fertlity 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 useles to
adduce authorities or facts. Butin regard to 35 varities
have been much more seldom crossed than in amm’\ls. Lvilg
ink some detils o show thathe same e holds
Gacriner, whose accurscy & Gauton seem most m.smunv.
belleve i he good effct of aking the gollen from ncther
individual o the same specie; h states” tht he observd his
any Gracs, cspecially in exone gener, as in Paseiflors, Lobelia
or Fichsin,
Herbert saypi1 am inclined to think that 1 have derived
advantage from impregnating the flower from which I wished to
Gbiain seed with pollen from another indiidual of thel /s same
variety, or at least from another flower, rather than with its own."
e caes we lav refred o crousng ndividal of the
same vaiety, we i com o ot of ditint i
6A/Andrew Knight' fomd hat the ofypring oferossed varetes
of Peas were remarkably vigorous; & that crossed wheat
Tesisied Bight beite than the pure knds
ve scen in crossing varieties, that the offspring gains
in size, vigour & ferilty; in crossing ¢ am.m  speccs it would
appear that size & vigour is gained or apparently
e degrens bat Touity 1 peatly ompued or very often
wholly lost. Every traveller has been struck with the vigour &
health of the common mule & this holds good with the hybrid
Yak in the Himalayas; in the almost quite sterile hybrid from the
fowt & phessant, maked nresse o e s been often nolied
In plants every single experimentiser Kolreuter, Gaertner, Sageret
Lo Herben e v veen Savek i the onderrs hesghe
! Beisge s Kenminissdor cimchung 1£44,5. 565
 Amryiidsoee 5.3 Thetomomafits o 5w ot e misins pr
ofhe gt i P oF o, s supples from Varision, 137

4]
3 Pilesaph. Transct. 1799 . 200 (At ed f s senence Darwin penclled s




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

iz vigou, enacty o e, precocitynumberof flowes povey
O resising cold i of mst af teir Hybrid productions. Kolfeuter
§s astonished at th porieniou size of some of hs hybrids & gives
numerous precise measurements in comparison with both parents.
Gaertner® sums up his conviction on this subject in the strongest
‘manner. Kolreuter atributed these facts to the sterility of hybrids,
owing, 1 presume, a sort of compensation, in the same manner
that capons, emasculated cats, some breeds of oxen are larger
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 siriking cases have been observed in not very sterile hybrids.
Tt deserves notice that the mass [?]duxuriance, & enormous size
of the roots in a crossed Mirabilis of unusual fertility for a hybrid®
was found to be inherited. It scems probable that the result is
due both to nutriment which ought to have gone to the sexual
function being applied to general growth, & secondly (o that same
enral aw which s e v scen gves fo mongrels, amls &
plants not oy increased fetilty but greater consttutional
o . e vk S o s andr soch
Grposte contingencies s ncreased & decreased Terly, an
accession ofsize & vigour.
Itis well ascertained" that hybrids will always breed more easily
it one of thir parnts, & ndeed n el with a ird isnt
en self-fertlised or cross —
ol frave] :xp\:lmcd ooy o e of s fesh
cross, but G e Jsly accouts fo i, by the pollen
oTine bybrid i beng S o c degee iatd, whereas
ihe pollen/9/of eiher parent species or of a hid distinet pecies
is sound. Neverlclssthor ar some facts on record, whih seem
in hybrids & fresh cross does do some good in
Tespect to ther friiy, Herbert state: that having in fower at

3

same time nine hybrid*/
"o 1765+ 20, Dt sy 4426, Aot Acud
e 25 o a5 o 395N
R R e B e

© P Barder it 5 259, 318,320 o ek 53 ved m i, 1,13,
o 1753
) [KoretaNovs acs 17953
e asaricseogunt 30 e et At p 352
Amarydacess 11375331 The Saicmens  Conmes e eperimeats wied
g etrayean i ol Soc Tourna Vol. 3. p. 1
©{Fol 3 is sheared of 1 s poit and he 1t of the patagraph is quoted from
Variaton,, 1389, ch. 11,
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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
from another cross produced sced abundantly, and those which
were touched with their own pollen cither failed 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
ot crossbred Hippeasium (hoviever complicted the cros)
w one flower of the number, is almost sure (o check the
uctfcason of the cthert~ o 3 ettt wron o me in 1839,
Dr. Herbert says that he had already tried these experiments
during five consectiv ycars,and e subsequenty epeaed them,
with the same invariable result. He was thus led to make an
nalogous W18 on a purs specics, namey, on the Hippeasiam
aulicum, whih he had laiely importd fom Braail: tis bulb
produced four flowers, three of which were fertilised by their own
e and T o by pollen o7 3 rple crocs between
. blbulosum,regine, and ; th result was, it e ovries of
the three first flowers soon ceased to grow, and after a few day
peished.encrely: whereas ths pod impregoated by the hybrid
vigorous and rapid progress to maturity, and bore good
seed, which vegetated freely." This i, indeed, as Herbert remarks,
"a grange . but ot 0 srange s i then appened
ANow considering how many ci Hippeastrums w
cxperimentised on, & that they were erossed i i sors 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-
stnd the suong &/10/overpovering stk good el of it
applicuion, onty on the baact gaod fom erossng, a5 seen
Clossing vareties, Moreover ihis case of the hybrid Hippeastrums
is confirmed as we shall hereafter sce in the chapter on Hybridism
in some degree by some extraordinary cases, well ascertained by

Passiflora, Hippeastrum, Verbascum, had both pollen & germ in
proper condition as shown by their fertilising, & being fertlised
by, ofherspcie, bty were incapableof el e
their own pollen was placed on their own stigmas. These facts
Seem 10 show that in Byorids rom distnét pecis, independendy
of the greater vigour & luxuriance often acquired, that even in
regard 1o fertility, which is undoubtedly almost universally
iminished or quite annihilated, there is some slight counter-
balncing good inthe act o cossing which occasionally appers
n the intercrossing of hybrid with hybrid.

«
sl nsard di i darsietinn b Darwi ol
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

11 Good from slight changed conditons—1 ink some le g
can be thrown on the good resulting from crossing the breed, from
Conshdcing the lfecs on the individual of shghtly chimged con-
ditions. It has been a very general belief from ancient times to
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 sail or situation & planting it in another; the most opposite
Kinds o o being chosn, s, e dic i oflen ercianged
between reidents hus situaed. I should have thought less of
this ‘beie, i it had besn confinedto coagers or
find on enquiring from some [who) atend e:pmany ©

ralsmg seed-com, & whose success is testfied by their obtaining
the highestprices i the marke, thatthey find it ndispenable o
hangetei ced very few years- -One eminent genieman i this
line R two farms o fTrenheights & oa very &
it T i SHI 5 SXchngt MR G g ook v iy 05
advantage, he yet finds it advantageous to purchasc occasionally

fresh seed grown on other land. Mr. Robson, a practical gardener,
I'3ipositvely states that he hns seén Wimself Gecided advantage
inobtaining bulbs of the onion, tbers of potatoes & seed

the Vosges in the cultivation of the potato, (the yield having been
reduced in between 50 & 60 years from 120150 to only 30 or
40 bushels in the year 1767) to changing the sets. In the cases of
good resulting from the exchanging of sceds, T should think it
could not be explained on the same chemical principles as in the
rotation <of crops» of diffetent species, namely by the seed obaining
some «chemical> element in one soil good for use with say for
wheat not found in sufficient abundance in another soil also good
for wheat for how small a difference in a single grain could the
excess be, & this one grain has 1o influence the whole yield of the
plant. Such o chemical view bas more probabily, & ye not

ink, when applied to the exchange of tubers of potatocs;
but ven in his gase theslice lantedbearsbut a small roporion
10 the yield of tu

animals ar Jss fixed o e spot & he same condiions
i iS less easy (0 get evi the good of change.
Al 4o edical i doubts o such goudbeins mort
" The Rev. . Walke n bis Prize Exay of ighland Agrcult. Soo. Vo. 2. p. 200,

Calure Now 1775 e Lojseless Delongchamps i his Considerstions sr s
Goreley 133 1300 e et esncs Gt b
* Catage Gardena 1556 . 136 Memors ofp. 73

a
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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 in these cases the good can simply be accounted for by
some fresh clement in their food, which was before wanting. It
would rather appear as if the marvellous & complicated play of
affinities & constant change by which ife is kept up, was somehow
stimulated by almost any sort of slight change in the conditions
o which the individual is esposed. Jdging from plants, a5 both
thos re us ‘number & quality of their seeds,
o i s sl ot organs of vegetation seem to
be benefitted by a change, we may infer, that as in the case of

with a blended constitution, derived from the union of the male

& 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, to a some-
thi

cen;— cfor I presume it will be admitted
that every part of the structure is related either 1o the external
conditions ot olher porions of s oun rueure,>

gt variouscases now discused —gbscure 3s many

of e Tt e Aot e oordense e ely the apparent

3 ot oo epeeding oo ot by moiinsh

of distinet families o varieties, & even of species in this Jatter

great exception of fertility, considering what litle

light is thrown on the subject from the good of changed conditions

the individual, T should be strongly tempted to believe with
M. Andrew Kn

should be
oo ot ik e of eproduction. But nstanl
e very many herm:

it may be asked can in such cass two indivduals occasionaly

058 I organim cunfrom th day of s creation

el intrbreeding, that is se-erhsing sef rom he day of

its creation 1 its extinction, one may well doubt al the forcgoing

* Pilsephicl Tansctons 1799, 202N Knight egoes st intended
ol st S ok Pt et o ng s of 0

g Kaus Mo, G¢ Thcad, 51 Tty Vol 3 . 197 mikes

Tyt e s e of Keer’ e on To 165 oo
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SIBILITY OF ALL ORGANIC BEINGS CROSSING

focts 8 put themn il down 1o populac preiuicss. 1 can bardly

bchevc this. The subject has sufficient importance for
aion 1 ceossing of lght vanstes being & powerhl metns of
Kocpitg s a0 wpacis) e clion 13 b poiatd n
ecopraphical disuibution—perhaps o the extincion o speccs
& to some other points, that 1 must

ncaes e ot o il eng.!

Fint forsome gencralconsidrations, which s (o me 10 have
considersble weight. In land animals aftr attending (0 the
Subjest for several y  been able to find any one
e Whieh e comenire af vt Al 0t foqustes
yet there are a good many hermaphrodite animals/|7/as land-
Shells, certain annclids, as carthworms, land-lccches & planariae,
but these all unite in pairs for propagation. In aquatic animals
there are numerous cases of hermaphrodite dbisexual> animals
which can certainly propagate by self-fertilisation; but in these
forms the fluid medium in which they live, & from the fluid
nature of the liquor seminis there is a possibiiity of an occasional
cross, & we shall presently see that this is favoured by their

n the other hand from the nature of the liquor
s S Spviows there mever coul e 5 e between two

without their close contact or union; & this, as far
as I can find out, is the univrsa rule n land biscxual shimals
This fact s the more striking, when w st land animals &

fand plants i hen e Tmaphroditim bsceudlign & slf
frision i th rule &/ Sunsexulity menoesious & diocious
s the exception but in plans the ferlsing clement ox
pollen is ot liqud sily, s is well known, be carried
ough the air Fom individusl 1 idividual by insees d th wind
Scmnd\y, in plants it is known® that damp winds & rain are
very Inurious to thee felisation; yet the goneral ule i that
Hlowers aic opn & ferlsion skes plsce b jove under the
open sky. Such ses a e snap-dugon & pplicnaceas flowers
cannot be considered as exceptions, but rather as confirming the
remark, for though ihey prateet fhe sigma & anthes from fain,
as do drooping tubular & bell- shaped Sowes et tey e ok
sealed up, but frequently open ted by 5. The few
St i whih elenton sppers o ke loce o veslly cosed
lowers will b presently disussed. am fa fom preending tht

e o 10 read v for

%l
3 The Acsrus mentioned by Oven s e oy (1)
* Gaerine Bestarderscugin p.
s
L R
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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 (0 the injurious effcts of climate & to an enormous
loss of pollen/19/by the consumption of insects, but vt if an
occasional ross wilh another ndividual s & law of nature, we
have an explanation of these facts.

“Thirdly, in animals & plants there are many instances of herma-
phroditc disexua & unisexualspcies in he same group & even

united i the satm indiviul ot in tWo teparue incividuals
organisms, in all other respects very closely allied. Now if there
be 0o such thing in natre, a5 n hermaphrodit feriisng itelf
throughout its whole existence;—if the only difference be in
degres, the hemmaphrodite oceasionally croing Wih another
individual, the uniscxual at every act of propagation, then the

ncurtence of bisexual & unisexual organisms in the same groups
b ms suprising & Nature in this case,  in ofher cases, hs not

20’N0w forsome e detils showing thatinal animalsthe occasional
crossing of two individuals seems to be possible: if it could be
ool the strcture of any animal was a ll tmes
such that the access of the liquor seminis from another individual
was iapossile, the the conohusan towards which | i tending
that an occnmnal siot I s v of st avoud v proved s be
erroncous.—1 shall pass over those low animals, o700,
ety disinguishaie frm.plants, fo 1 behicve e sorual
seneraton has not been oberved n hembut the teady progress

of aowede of e yeus shoud ry cautious in assuming
- In the lower plants a3 moss & lichens
it many cases of species for long periods & in cortain

disrics which bave here at mostraely oben sca. o Bucily,
cing propagated by generation but which are known in other
e S e e to olow the ondinary aw; " & so0 it may

e lowera
ot v In:cxuﬂ exceptas it would appear some
cenus Serranus’ but from what we know of the habits

i, S ool oo scoms oo e Tt

eoormous Kingdom of trae sl (exluding amnlids) ol are
biscxualy unisexual, except the acarus previously alluded to, &
b ooy o e o Cinstos T beveab o et very

{Dario i) Sl ourmat vl 215 171 Seerl otances e b given
en'from o o he Linsean So.of
Cuinuges. Revo Mt;dcux mcade 836 A5 8. 21 avs ot sesm
e memorr o1 M. [Duor

“
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

few are cbisexuab unisexual; & that the fertlisation of some
other very few which are hermaphrodite are aided by what 1 have
called complements! males, which are distinct individuals;these
fow species,thercfore, can be crossd. But by a pice of good
with some monstrous specimens of
okdes,  mly hermaphrodhe fom. i whieh the e o organs
e rudimentay, & the channel abolutcly impertorate, never-
theless three of these specimens included develoy roving
(without we admit haina sine coneubits) tha the |. or seminis
from other individuals had gained access (o the open sack of
these monstrous individuals.

n the other dwo» great animal Kingdoms, there are many
(bisexual hermapheodiis forms; but it derves notes that during
the st 20 or 5 wentys years s suprising number of these

wer  animals, were formerly thought to e

h\sexnnbhcm\nphmdnc o Ko o e \\mscxual —Of the

waly hermaphrodite animals/22/m: the gasteropod
ivalve sl 5 Workas o sasclite roquire s congonese
of o individsals. Unl ltlyalscephalous molosa, o ivalve-
shells, were thought to b hermaphrodi, but now many
common mu: < Known o be bisexuah unisceua, &
o oo probably (must be) it
spermatozoa being drawn in by th b
e Tood i aineds & this same et cout s o
occasional cross in the hermaphrodite bivalves. 1 long thought
from the description which I had read that the common oyster was

2 case of perpetual sclf- !cm]namm but it now seems as I ai

informed by Prof, Huxley, from the observation of M. Devaine
it i ol 4 Sonals et e misame o TRttt
& therctoe hat the oyse (hough in sucture an hermaphiodite, in
function would appear to be «bisexuab unisexual. /22 v/This
likewise, acconing 10 Pof. Fusley's wn obsrvations is the case
with the bisexuab hermapbrodite ascidians.22/From the analogy
of plants, I should expect that this maturity t diffren periods

4 prove to be of frequent occurence wit2animals, n
parasiic worms or Entozon many are cisexual> unisexual, but
some which are hem\aphmdnc utually unite; & Dr
remarks that

plin

" onograghan e Cispeia bl by e Ray o, 1554102
e et stopd, e e nd s esin

T e eropod 1 e duebion ks st snvehae.
e penciled, . Owen & Hurley
or Sicoldn Wiegmnes Ay Nargesc 1837

1 Creplin n sppendin o s‘w.s.mp s u.ﬂgm.w.uw b ds Vorkommen
i Hornschuch 1846 1 hav i

awing t the Kindness o M. Bk
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those in which Von Siebold discovered an internal passage from
the male 0 the emale organs, apparntly insuring perpetal et
fertilisation, the so-called cirus exists, which would lead from
he conclusion that thers must be at Ieast. occasional
mutual fertilisation.

Disrusting my own knoviedge I sppied 1o Professor Husley,

‘whose knowledge of the invertcbrate animals is w
profound, whether he knew of any animals s o e
Such that an occasionl cross was physically impossible. Fle informs
me that some of the jely-fish (Betoidac) scem to offer the greatest
difficulty, but even in them it is not positively known whether
discharged fertilsed ;124/& that as these animals
derive their food from indrawn currents of water, which bathe
the ovari, it s certanly qite possibe that the spermatozoa of

other individuals might come info action.| Again Prof. Huxley
informs me that e Should have (hought fhat he hermaphrodide
Bryozoa or Polyzoa (certain corallines) would have offered in-

perable dlfﬁcuh\n to an occasional cross, had it not been for

f pecies the sperma-
ety pouting ou ffom pores between (he tenaculs; & & Prot
Huxley remrks what could tis be for, except t fertlise some
other  individual.  Morcover  there anisexual
PolyzonBryouma, with ihe sexes. dsinct? whith proves tat
remnmmn can be effected between the separated, & yet fixed

PR tese cases of aqutic aninls it i wellfto] rememmber
Spallanzani’s curious experiment,’ namely that three grains of
h lquor semini of s fog thoroughly diffused ina /25 pound &
a half of water retained its full power, & that the same quantity
when diffused in 22 pounds sufficed (o vivify some of the cggs.
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

cross; & this fact, considering the astounding diversity of nature,
improbable coincidence, withou the capacity of
such oceasional crossing be one of the faws of reproduction
propagation
* pencilld memorsndum ) Nordmann & Owen on scxesseparte in Flusrs.
s 14397 55 s i sl s s & on
itk Bt Assa. 15
3 [renciled e

7 Scet p. 75
] 4t o e ther xampls of Polen
sl Hisory Engih Transat. (S vol. 1, dssettion

ors yers
vl ol s dprdralBdns ol o b Sgubsopts g s
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26/Crossing of Planis T, show that al plants are capabie of
beng occasonaly crossed by another indiidual of the same
species, is more difficult than with animals. Hcrmaphmdllnm
Bisexuality) with S toiston . here e s & the separaion
o the et etéepion: The met groxri of the male
female organs in the same flower, —the aquency of the
pollen & Stigma being ready at he same e oxplosion
of the anthers close to the stigma & the lightness of the pollen,
the movement of the stamens o the pistil & of the pistil towards
the stamens, would all at first lead 1o the conclusion that self-
fertilisation would be almost invariable. But I think we shall see
that such a conclusion would be hasty. Besides the comparatively
fow mongicous & diicous anono- and dioecious» plan, C.
Sprengell has shown (hat many hermaphrodite plants are what
he cals dichogamous,- namely that ithe the pollen is mature
& has been shed in one flower before it stigma is ready to receive
i, o on the contrary (which i 8 les frequent case) the stigmi s
réady before the anthe these cases, the
plans are xsenally mlwxuzb u...scmx being fertlised by the
pollen of an older or younger flower <of at least an occasional
Cross s reaty faciltated: T oot doubs o b chacrvatons of
ofhers, & even fom my own tha these casesar fequent | may
Siae that { have tested during several [ yeas many of Sprenges
pseratons inthos s wlic | could udge by e It of
the sigm, opening &, & am convinced of his geneal accuracy./
26 b would be useless (0 give sxampls of diehogarny from
Sprengcl; they are 5o numerous, for instapce in many frn e
aceac, & in all or in most Umbelliferac:* in many Onagraceae as
[ have myself observed in genera not noticed by Sprengel. So
al.

ammmwmum m mmx.w n.mm. Rehert Brown. tinks
[

o b anince hat most of e et of Sprenge e e, & it
e could writ s commen ok
 [Penciled mc-\wnndum]’\‘lv Sbn
S hacaicogan
D Entdceiie &¢p. 28, 154, 50,322 .
Mem. de FAcad. SUPetersbirg. Tom 3. . 197
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

vaceae. This seems to be the case from Cassini's observations’
*nearly throughout the Compositae.”; & the pollen in this great
Family was observed by Kolreuter 1o be aculeate, & specially

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 o sueep e polen out of the uhers,befoe e signa
is mature, | must think from having obscrved the same process
cifected by very dierent means n the Cnv:vane\\a 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
fogethe as in Lobelia & the Composiae, arepresed clse round

the
st Dovwer opens it s iher quicky & sometimes

suddenly protruded by s clustciy; & in this movement oving
to the largely knobbed & rugose stigma, it pushes out the pullcn,
& not tll some time afierward docs the Stigma open & becom
inid is spparently ready tor ertiisaion.

27/Itis known that many cultivated varieties of plants, not
only are capable of occasionally crossing, but without great care
are actaly crosed very frequenty, The Crusifeae st partelarly
apt to be adulterated, a s 5ot suffcng 10 con.
it ot b o olhs vanebes | b s b plant which
fgwered in the same bed with several other varietes: [ saved
a few seeds e plant, & out of the 22 plants which I raised
ity 13 s 5t o i i, 2T, aghi, i PR T
1 quote i i, Transt Vot s 595

o pom T g s il 4 B e maties
o e e 1, 50 ey e e b ok ok et

<a T30 1 Gatrner (Basurdresguns p. S66) sives an epemen on 4 plrs of
il s Towes ST WhEh b S, e . T
nfertilaed & ey produced o s the aher o he placed in s garie, 100
Sords diiant frown Some ouhr lant: hoth of them plodueed. somc poor s
o 6 sty ond i, o W Bt iy 20w
raed St p 1 s g i Mo 0 20 ] Wesmms

iree i which they cross Mu.w it A0 K s g s
iery Eanden sscurid e ha he had known sead of 8 plo of BIUSEA-ipouts
i G oot f Do bead abbats sho 200 et ol M- s o
St s foown e e b sl e il Sy, Colge &
Broccol in e ghioring gadens et

ot e Cardoats ool 1567
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

In the Crcifrue sccording to Gunner. the pollen & stigma are
not ready at the same tim whether this alone will
eoun o th v e héy bend, & T suapest tht he
pollen of another variety must have a prepotent ciest ovet the

effcct of the pollen of another specics, previously placed on a
stigma—/27/Gallesio in his treatise «on oranges) does not doubt
hat oramges very ommonly oross It is ampossible 10 preveat
the different varieties of Rhubarb (as 1 have known myself) from
crossing, if grown near cach other.27 v/The various species of

astances in Rhododendron, Berberss, Poppies (in which latter

sider
hat Seeds shall not be adullerated & henes crcin villages have
become famaus for pure sced of certain varicties, owing (o the
masses of the same variety there cultivated & to the exclusion of
other kinds./
27/But by far the strongest proof, as it seems o me, of the
tent to wich the polle rom one Qower is caried o alher
flowers of the same specics s incidentally offered by hybridisers.
Wilhow s sl excepion, a1 ihes ettt evarr of o
ave devolsd heir Tes fo the subject, inist in the strongest
manner g e absolie necesiyof et solion of e castied
e a 1o preclude Ihc ‘possibility of access of its own
ollen, Her Vel stats hat i i3 not ahways sufiient
o cncose 2 lower i gaures a0 sublle o e méans by whie
pollen can be introduced: from some experiments in hybridising
which T have made myself, T suspect that it is the minute Thrips
Which i these cases brings pollen, as I have ound tht i crawls
into lowers protected by gauze & 1 have often found this msect
e ——— [T disCiro, . 40-11
A bt .33 o, Darirs Bty o oo ot S Ferstion (London
1576)ch 10 e o . 393. Anoit e 31 matked 21 . having o ndeaion
ol po. e Kol D Frn. 6. 13 Pk i
Lu::ic’;‘l\"rl‘nr:\r‘:hvxltp

S G, e st st of 4l chercrs o 1 bt

e ot by s be olicly el Beiass s Kannes
51510,375), S lso Lecog De Ia Fecandation &&. 1545, . 21 (e, Darwins Crons
Fertlsation.on. e St

¢ Amarylidaceac. 3:
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

dusted with pollen. Tn the first season of Gaertners grand series
of observations he crossed after castration 20 distinet genera,
obtained, as he thought hybrids from aearly) all; but Herbert,
who had been in the field before, at once publshsd his enire
disbeie of these expeiments, 8 asete that the isolation bad
sufficient; which was subsequently acknowledged’ with
perfce candour by Gacrtner Prof. Hensehels experiments, worlh
less in all other respect” are interesting as showing the exient to
Which crossng g5 on Wi they e completely solted; he
castrated flowers of 37 species (belonging (o about 22 genera,) &
cither put on no pollen or pollen of other genera &c, & yet obtained
seedlits fom al—Other paralll cases of experiments made by
Dr. ¢ been given. No doubt in many of these
caton s ihisaion has hooh eecied by polen carolensty Tt
in the cagtrated flowers. But a ‘most curious able miblished by
Gaertner'/29/shows 1 think conclusively to what a wonderful
stent polen s camied from flower to lower. In 1825 e casuated
520 flowers & placed in them pollen of other species & genera;
as he Says he thought i laug{h e t suppos: hat polln could
be brought to his castrated flowers from other flowers of the
same specics growing between 500 & 600 vards, distant, e di not
isolate the plants more perfectly. The result was

Flowe
1. Wh\ch produred seed that id not germinate & therefore
whatever on the result, & may be eliminated.
29, whieh produesit e hybrign & hercoge he pn"cn, inten-
tionally placed on them produced its effect.—
270 which remmm:d nimprogted, & theretore on which the
pollen had no effect, & on which the pollen of its
own Eim had natbeen brought by any sgency
202. produced seed, whih yielded pure plant, & iherefore an
ich the forcign pollen had produced o cffect, but polien
ad some d.

520 total number of flowers experimentised on in 1825,

Now one's first impression is that i the 202 castrated flowers,
atemptd to be impregnated with othr polln, bu which produced

their o cir gwn polien must have been carlessly
e i bt Gacrncrs iles?showa that this explasation o pot
Bosidzeogung 5128 2 gy s s K 574
ey ¢ Keaniss 3 550.8 5
cuniss . 576 Ko hes S 4 316

s
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

sufficient, for during (he 18 subsequent years he castrated no less
than 8042/30/flowers, & always kept them in a closed foom, 5o that
they could not possibly get polien from other individuals of the
same species, & then during thes
flowers he had only 70 cases.of sced producing pure plants, showing,
that the castration had been imperfect; whercas in 1825 when
e experimentised in the open air we have seen that out of 520
flowers 202 produced pure seedlings! Yet plants of the same
spcies inscveral of the Cases i not grow il 500 or 600 yards
distance !*' Tt should, however, be not overlooked that when 2

Now considering that there
lantshat there e many dichogamous plats of
which are in fact monoccious—considering the many cases of he
intectossing of vrieties n our gardens -4 epeilly Consideing
the astonishing care which all hybridisers have found absolutely
essential 10 prevent the policn al/3Vits own kind being brought
flowers—& considering the hybridisers have
indiscriminately from varied motives worked on nearly all kinds
jowers,/31 vi—lastly 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
ividual s mot only very generally possible, but tha it actually
its o transmitted. Some further facts will be presenly given.
Before considering the many grave cases of difficulty opposed
1o the foregoing conclusion being made universal, it may be
interesiing 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 quantitics, that many buckets full of the pollen
of various fir-trees have been swept off the decks of ships on the
shores of N. America.’ In some associated hermaphrodite plunh
as in Gramincae, in which the stigma is large, branchie
period of feklsution ully cxpose, in whiek th polen s 321
127 ] But cven i the arest nurcric, £ surpiin the ouble which the
it S SO 1 ke 1o e th s ros ansaered: s
e S e e et "l ek s o i
m,, hes (Gardners Chromle 1436.7. $53). (CF. Cross Pt

+ Kennns . 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
e pollen, T do not doubt that crosses must be often effected by
the wind/31/But in most hermaphrodite «bisexual> flowers, owing

be concluded that the wind can but seldom bring sufficient pollen
(for several grains are almost always required for the act of feriisa-

ly
are the great agents. Many flowers cannot be fertilised without
their agency. s is il though very unvilingly, by Gaertan
itsimpassible toread C,C. Sprengels deals & then xamine any
lowers, 2 mostIndeae, Pasifora, Viols, e & &¢
doubt this: inregard toal the Ascelpiadeae i have e core
fully examined, Robert Brown, sa m\: * absoloe neossiy of the
assistance of insects is manife:
that their agency is rendered more dfecmm hy th exlramdmary
activity, due to the intoxicating effect —Ttw
fedous o give ater cxampls. /\Il l)msc whohave p:rsunally
attended to the subject have trongly impressed with the
efficiency of insect agency in e erisnion oo

There can be lile doubt that C. C. Sprengel has pushed his views
10 4 quit fanciful degree; s fo instance, when he accounts for all the steeaks

proof were warie rcquie any guide to o

Fabitof biting Roles n the lowr part of the crollaor hrough the calys., o

5510 reach he nectary Without (h 08 f tme of rawhing n o the moath

of the flawer would prove . These holes when once formed sré known 1o

" Bes e o nllparts f o workd e vegions dhey
o B e Sk o i, ok S B o e e e
e e Reng eand. i th Idian Ocean, | foun o Becs, bt rere wers
S e

*Belvager Kennss £ 335 Limean Transact vol 16,p.751
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

sed by Becs/32 n. 1/of various species & genera: when 35 in Kidney

almost insiantly before visited a flower, & will then not try; but 1 have seen
blunder & fselfvisit the 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
inna play i i s, Wit cae ¢ e beautiful
adaptation than that show Brown to exist in the Asclepi-
e & rcimdess, e the sckines of th. o of ihe
pollen masses, of ther separsi gains one 10 another

surface of the stigma, by which it follows that the

insect touches the gland it draws out the whole pollen mass out

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 lower & s the cause of his s w0 projections
e the b of th samens, closing the pasage, & the movemen's
oF which by the/34 Bees proboscis, causes the of the
anthers & sigma from bepenth their hood: 1 6eh no more doubt
the fnal caus oftis strcture han T can ot a certin mouse-tap.
T have seen a Bee enter the flower of a Mimulus & in doing this
S e mped o, oy kol o bech it he e S
was thickly dusted with the pollen from another Hower, & then
the o lipsof the stigma slowly closed on the pollen which it
thus obtain o compare in those species of
Fumasies in whadh-eles e of both st setee honey, the
different movements of the parts of the flower as a Bee enters.
B intiflng deul it  soscin of s sarscos e
pistil, in refation to the . U believe that there is very
gcnmuymmum ehation to the scton af inscts s the

5
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
Dictamnus Fraxinella, I noticed during several days that the
stamens & pistl ere plsced so that  Bee visitng the tecary
would not touch them; but then came y & the anthers
i tet 5 i s i, 2 T fond e s all Giangod
& theirtips now st00d in the direct gangway to the nectary, & were/
35/brushed by every Bee which entered. T could fill pages full of

ther instan C.C. Sprengel &

T will only allude (o the case of the Berberis/35 v/in which the
stamens move o the pistil, & in which consequently, it might
have been thought !!\ere would be seldom any chance of a cross
with another individual: but Kolreuter has shown' that they never
move il ouched by n s oo ot st o necessary
to their ferilsation; & thei fying from flower to Nower could
hardly fail to bring pollen from indivi individual. Indecd

e Lo A he Amerian evergroe Batherves Mishome)
have been hybridised together,sotht i i amost difeut in gur
nursery gardens, found, o ge 8 pure plant,shows that
thishas ccurrd 2ot only ith the indiiduals of th same specic

of different species. Similar remarks are applicable to some
ke plnts, of whih sihr he samen o ises move on being
touched /35 u/Thus in regard o th pistil of  Goldfussin, i is
scarely, posible to doubt from Ch Mo’ remarks & cirious
observations that the movement of the stigma when touched
o the loner sk of he coroll, where the fallen pollen is

flowers, when by sucking al the nectary it causes the sudden &
remarkable movement of the column; though Ch. Morren may
¢ quit conect that this movemen ‘also, aids the fertilisation
of the flower by its own pollen.—/35 v/In Pamassia palustris the
stamens slowly move one afer (he olher over the pist; but
prengel” positively asserts that the pistil at this period is not Gitor
fertilisation, & «therefore that the plant s strictly dichogamor
Sopposes ha i s T by pollon o » youngr foser o
By Some nocturmal nsect. Al is i nearly (e same case
35Becs & ol insccs v llowers b o the pllen & nectr
The nectar cannot be supposed to be formed, any more than the
POk, e s Padphbe o A TS Do R e
imesesetd outide e, 3 by th bracs of various Legumi-
1 Yo g 1788
AL e gt Tome 153
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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 beieve occasional crossing,
When Kolreuter first discovered” that the Malvaceae, owing to
the adhesive pollen & stigma not being ready at the same time
in the same flower, can be fertilised only by 1
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
‘reator 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
priod, it s hrdly possibe o doubt ha polen s often brought
from flower o flower of distinct individuals, & thus  ross between
Geparate individuls ofthe same speies fieced  have repeniedly
Seen many minute beelles, dusted with pollen, fy from flowel
to flower:some flowers, wiich are very arly isted by bees s
the Phloxes (which I have never scen visited cxcept during one
year)are fequenty visited by butterfies /36 1 have remarke
this parcularly with the Rhingia osraa on he Lychns dioica
on an Ajuga & on many others, I have seen the same thing with
Volucelaplumosa on o Myosotis—1 may add that I hav never
en a Bee y but I have seen the Rhingia, Scacva
i35 (7 & Hilars Bobulipes al hickly dusied with (e polcn of
this plany37/Mlight, dusted like millers with pollen. I have scen
several times the same thing with Thrips, an inscet hardly larger
than a bit of chopped bristle: one day T watched 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 frcign lands, may well be ided
b & & other birds: I remember shoofing in S. America,
a Taocking thrsh, which hod it head of 50 bright an orangs from
the pollen of a Cassia that I at first thought it was & new species.—
are the most important of all ety for this end.
Until T watched I was not at all aware how quickly they work
I exactly one minute T saw one Hamble-Bee visit 24 of the closed

g
B
g
=
25
5
EN
23
g
i
g

the Snow-berry tree (Symphoricarpos «Chiococea) racemosa);
another 17 flowers of a Larkspur on two separate plants &c.—

Lot aenton o s 0t e Cortoners il 455 iy 213
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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

Slower gades; passing over, wihout cogad, oler plans aving
ol

ed twice: in a large plant
fowers, fom the ree 8 which

ring/38/several days, each flower at
owest somapuition e e e vidd duly 30 e s
no wonder that the beauty of m: T have noticed
T s Nl & Lo arandoors v sreely doneoyed by
he seaiching of the Rooked 141 Of the bees. Some flowets seet
never visited by Bees; but with the exception of the Gramineae
in all other cases of mdlgclmu: plants to which I have attended
T have found that they were visited by other insects. Night-

goloun  have reaso to believe ar visited by moths. One must
be very cautious before sssuming that any fower is not visted
by Beae: in the frst summer of my obseryations on d
Tovalched many times daily for 14 days he Linaria cymbalara
& never saw a Bee look at it, when suddenly after @ hot day
Bees were most industiously at work. So again for 3 Tornight
w Bees visiting White & Red clovers, but never looking

ihe Title yellow Trfolium minus; & as the flowers were o minute
T doubted whether they would ever visit them; when suddenly
1 one day found innumerable bees hard at work at this species
over the whole county, & neglecting the other Kinds. Tn cal hese
most cases I believe that the secretion of the nectar, which deter-
inines he visis o the Dess i coincideny39hvih the flowers being
ready for fertilsation. The sectetion of the nectar seems in close
elation o emperatur: T have observed in il biue Lobelin
that if the sun went behind a cloud for even half an hour, the
visits of the Bees immediately slackened & soon ceased. 3%
may give one more instance in regard to the action of insects. In
len odorsta Sprengel hus shown that the polin cannot cicape

which the anthers with their scales close
ro\md rhc Pl i distubed by the proboseis of an nscct; he
proved this by covering up some s & leaving ofhers
Eromerti & finding pollen shed in Tair, but never in the
protected flowers,

¥ [Fol. 39 o sheared of just st an astersk at tis piat. The lower par of fol. 3
e mambted T B 55, 1) 7ok s mu )hw o
i foer i tnsered here ehere

Belon
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

Now in 1841 1 watched almost daily & many times a day several
patchesofth V. wiolo o Hearieas fo sven weeks & never

¢ an insect of any kind visit them; when suddenly on two
susessive dys | saw se\cm small Humble-bees visiting all the
flowers. In the next year after a fortnight watching in vain [ again

i o thrae spectes of B (& » 1y dusied with pollery
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
aumber of the flowers on the several clumps suddenly withered
as if the germens had been set. Hence I cannot in the feast doubt
that I saw in these Humble Bees, the priests who celebrated the
marriage cerrmony of the Heariscase,

40A ower garden containing some plants of Oenothera,
e pllen ot which S ensy e recsgmned from i geat e &
shape, ! found potonly sinle gain, but wh ithin
‘many flowers, of e ki, & L. Ot
Kinds of polen were ikewise distbuted i 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

gmas, though scarcely lager than a spi nedle, were coversd
nat only with the pollen of Thyme brought by the bees from
olhe plants, but with seveal other kinds of pollen. {bu 1 was
nov40/surprised at this, seeing how much Thyme is frequented
by Bes & flies~/40 vThose who Rave not atended o the bjet

el inclined 1o exclaim that if pollen is carried
species to species, so frecly as these facis show in
the cases, an endless number of hybrids would be formed. But
naure has provided  mostefficint check tothis,namely i the
prepotent effect of ea so that all effect from
i pollen of another specis i cbpleraiad by the previous or
subsequent action of its 1 found a hybrid Rhododendron
which [was] quite desti ollen, & which was so seldom
isited by Bees, tha after ong wathing the branch [7] for many
s T never saw but four Bees visit it: yet on one morning
T iSand om0 10 100 srams ofpolln 6 Az ot Rhododendron
on the stigmas of these flowers: another day [ examined the stigmas
of 19 lwers & on 13 of e there was 08 e o i i
pollen. Kolreuter refates’ ious cxperiment bearing on this
Subject in an Hibiseus, which is necessarily fetlised by nsects,
! Forctnng & 1763 5. 69
5
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

becaue s polln s shed bfore tre atigtnas ae eady,he mrked
e sai

rain. He then counted the seeds of both lots; the flowers which he
fertilised with such astonishing care produced 11,237 scds & those
Ieft o e inscts [0.886—that i only 351 e sexds
m the facts now given, at too great length, though I could
e given many. more. 1 ik i con irdly b dosbued hat
insects play a very important part in the fertilisation of flowers;
& furthermore that in those cases in which their agency may be
ot at ll neceseary, yet tht they can fardly fil occasonaly o
bring pollen from one individual to another.
o the wind be quitc overocked, which pm\mbly 1: hlghly cftcient
for an occasional cr
ity 5 Some ionecssions 5 diociovs plants o Doy
ordinary fertilisation. 1 should, indeed, have been inclinedboldly
to affirin the proposition that all plants are not only capable, but
o actually receive an occasional cross, had it not been for the
following cases of serious 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 certin plapts the stigna is regulaly fetised in the
unopened flowers. which would render an occasional cross a
phydcal impesslbilty. But mm are many difficulties in the way

enations made on only » ow flowery

a plant may be occaslunally
fertlised in the unopened b, which s ol  ordiarily
ready only when the flower s fully expanded. Again

. shmrmal recocity ne arely afoss many fowers
s abrormal state it can be fertilised in the bud. But

4 firm believer that in many plants, even in whulc

Families." as the Leguminosae, Cruciferac, Onagraceae, Campanu-

" Thu u oS, Wi s amirsc Lecos M.m.qmw s
Sa35 without enering in deail, “Ches e omin
el eeondion sopte
g . o 104 Beieage ra Kenvtnins & 5 571
* Basomvgung 5,655
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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 o reconcile this statement with others: of the Leguminosae
Yshall speak aficrwards: n regard 1o the Campanulsceae there
has been much discussion on this very point, & notwithstanding
Gaertner's tatement’ that the stigma can be etlisd before the
clefis are fully marked, I can hardly doubt that Sprengel f
& Wilson lately® are correctd¥/in hehmmg that the fertlisation
{skes iace ahey the Tloe b iy opened i Cacrincr 1 comeet
ha th frisation takes lace in the bud hete i a inconceivable
waste of pollen on the curiously organised, & retractile collecting
hairs of the pistil; & the manner in which Bees, as I have ofte
atched, frequent the flowers is admirably adapted to bring the
pollen from the collecting hairs of one flower on to the stigma et
another./43 v/In Phyteuma, one of the Campanulaccac, S
o pleny of he coloired pollen on e open sigme but f
a branch, with unopened flowers was put into a glass of water
in @ room where there were o insects, not a grain could be di
covered on th signias/43/So again i regad o the Onagrscese,
T must think the weightiest evidence would be required o over:
hrow Sprengels satements* in regard to Epilobium & Oenohera
whic 0 L cn e o tepenid chaervation seem sty
ruc) that far from béing fertilised in the bud, they are dichogamous,
& invariably feiised by the pllen of yourger which_he saw
effected by Humble Bees: Gaertner himself, elsewhere® admits
hat in sorae Fichtas, the pollen s ot shed [nr some days after
the flower is fully expanded, ss s well known to Hybrdisrs”
Lastly with respect to the Cr ulcma ﬁmmm statement 1
they ire fertlised in the bud se ¢ quite extrordinary,
considering the everyday expenencc c[ gardeasrs wih cabbages,
turnips, Radishes, &c. & to my min s doubt on/44/his other
statements in regard to mbnuxl Teelisoton s the
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
protruded on one sid, wih he danglng anthers

not fully discharged, & with the grains of pollen sticking over all

parts of the florets: in i most grasses, all the florets open at the
! Bein  Hookes flond J a7 1549271
Dis Enmmm P £ D Emdoeke & 5225

: P2
Condsures Criles 1542.p. 50

5
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

same time & with the protruded stigma, the plant for the time, as
eery one st v oberved s vy irnt apparance
wheat each floret opens separately & keeps open f 3o
4 hours, leaving the empty andhers, dangling ouside 50 e

momeson 8 fa IossConapieuous than,n most grasses; &

be avoided. A. Knight' asserts that by sowing different varieties
together/45/" obtancd ss many varieics v 1 wished.» Col Le
Coutur whose grest cpercnce makes isopinion valable though
e v o e o peevee et hens o Pt
that nearly all the smetos i ware own nea el other in
an Agricultural Garden under his charge were each year modified;
but his evidenee seems to me of e value, a5 e atibutes i
e action of the pollen on the grain itself that kind of chan
which it s known Tesults from Gliate & culure,—Opposed 1

y 2

200 varieties very near each other, & that he never

saw a hybrid appear. Making some allowance for different varietis,
as noted in this very respect by Col. Le Couteur, flowering at

almost conclusive against occasional crosses. But I do not think
the esperiment has been fuily rid, unilthe diterent varitics
are sown close together, 3 Kaight cowed6fthers; fo wheat i
200, s tcue] 5o cherveinted b nects &4 simasroonhl

plentiful bears o
dioecious plants, in
could very rarely, as several grains of pollen
take place without the two individual grew quite close together.
This remark is pebably spplicabl to most Grumines; but the
social habits of most of the specics in the Family makes th
euly of a oceamona erocs s - would be i e soce
plants46 r¥ate plats ar vry . hink, inproprtion o their

umbers, (0 bave theirsexcs in v sepe owers s, sl
Yty socl lant,as remirked by M. Alph. De Candolle. According
o0 el the i ko of . s inance sepambor
! et Chinese Empire London. 1955\, 312131

v-mw,phw mm 755 50" G vt o . 68

“
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

of sexes, is advantageous to all living beings, & therefore it may
be that water plants can safely partake of this advantage, because
grow nearer each other, & therefore can be more casly
feetlisd by el brought by the wind or insect
6/ may, peshaps, b abjeetd, ha lrge trees with thousands
arten o houninds of e, (146 5 farge bed af the e
variety of a plant in a garden with respect to another variety)
ould hardly ever be crosed with he polln of anaher disinct
individual crossing between the several flowers on the same
e est wouk be ke e cossng of nea elations nanimals—
this, s a valid objection. But on the other hand i is
s ot cubich I e heand rmarked o by Botamts, &
which will strike, that if any one will turn over a Synopsis of the
Vegetabe Kingdom7lon the Linnean system, he willfind that
e Mongecous, Dioccious, & Poly classes include a sur-
Dosing mamlos Of tcks, ik 13 koo o apt 1o B it
sexes separated. Now i is abwious that i flowers, shieh can be
Fertilised only by the pollen from another flower, there will be
o better chance. (whether the pollen be abitually brought by
wind or insects) that pollen should be brought from a quite distinct
individual an in the cas of 8 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 istand, & he will find many
i this predicament; & even some that are hermaphrodite, 1 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
inferred from the much greater frequency of forest-clad-land, than
of single scattered trees: This relation of sociability may not
S0 fancifl as it at first seems:—single trees would nterbreed &
sould prodiuce seedlings not so well able o struggle with surrounding
vegeu aton s the crossd ofpring o thesame specics, & hecfor
the speci able grow only

Inddoas oomed 1 swre ot e she very numerous
exceptionsto the above remark tht tees have het sexes n spa-
lowers; but yet the above coincidence of trees being so often
 dioicous under our present point of view seems worth

notice.
47 47To st the feregoing remark o Tt futher, | find hat
in Great Britain there are §2 indigenous trees’ of these 19 or more

(3 Bl 5.93) Rave ke S Vepurai i SoEORS pioe
portion compared with the remainder of the British Flora: nor

aide
e & ool edtoy e mgacs s o s
a
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

is this wholly owing to a chance coincidence in some one Family

aving many trees & having a tendency to separated sexes: for
the 32 trees belong to nine Families, & the trees with separate
sexes belong fo five Families. This result, as far as the number of
species of trees with separated sexes would have been greater

61 or consierebly et than  tid have e sexes sopaated: of
herbaceous plants there are 500, & of these only 121, of not one-
fouts hute tste esaai o Gt v hav e te gme

Separaed, for these 108 (rees belong (o no ess han 38 Familes,
the 52 trees with sexes separated belong to 18 Families, of
exactly half. Whether or not, in the above record the trees which
have not their sexes separated may be dichogamous in C. C.
Sorengelssense, 1 do nothereconsider
bis/Some water plants seem to flower always under water
with s ool pecocly loded: 1 Mos G b shown s b4
invariably the case in any species, it would demonstrate that
acros with another individual soud never ke plsce, Al Brsh
otanists describe the rare Subularia aquatica as flowering under
yater with the corola pertely closed Prof. Dicki e the only
1, whom [ know to have examined ¢ often, & he informs
e has invariably found it near Aberdeén submerged,
K g b

{ere Darwinpencilied. Dr Ase Gray' presumably in conaecton wi he
nees i et by Ava Grey dated 1 Jan

L Vet b . oA Tt e ampuis s

ol e Noers Ui St Amer

400, May 1857, Barwin's
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

seed in Autumn: but in Germany Koch' expressly states that
‘b aqua clndestin ot extra sguam flores par i exp
ntur. pens with several other marsh plants;
s Limosets ‘aquatica which in this coutey generally ﬂew:ls
in the open air, was scen by Dr. Hooker in Kerguelen land flowering
With closed. corola under he ice.—The Menyanthes trfoliaia is
By  parllel case, for i i notsaid to lower under wler, but
on account of the very humid situations in which it grows, it has
becn aserted?47 tresko shed in Ruseia is polen & be feplsed
it he lower closeds but n Stalfordshi | found it this s
by o means the case, & more curious mstance s oler
Podostemon, some \pcuc\ of which Dr. Hooker’ informs me flower
under water wih their corola closed, carmung the rocky beds
of the torrents of the Khasia mountains in Bengal. The species
refeed to are saual, & apocar nly n the rainy senson when
the torrents are swollen, & Dr. Hooker has never scen them
Towering inthe open ai’ but he willnot asset tha (s mey ol
sometimes oceur, when the torrents sink. Some Podostemaccous
species s theif aulscent st above wale, when they lowery
& some few are monoicous or dioicous, & i is not kno
Whether the pollen in thes latie species is caried under water
from flower to flower, o whether they are fertlised above water.
So that until the natural history of the Family is more thoroughly
worked out, this case is not quite so fatal to the views here
advocated as it at first appears. There are several other water
plnts,belonging o the Niadscese & alied Failiss 47(4Ywich
seem o ofer much ditfclty o n oceasional
of them, the manner of ferillsaion 18 impert
several of them are monoicous or dioicous, & therefore it would
scem thttere st b some meansof conveyng the polen undec
water, from r
“57The Tollowing appesrs 8 srong case againgt my doctrine
M. Auguste Saint-Hilare' states that in Goodenia the pollen is
shed in the bud, & then becomes enclosed in a cup surrounding
" Sy Flors Germ, e 2.7 1 ndobtd for i refrence 0 Mo
S A€ Wi
* N Gillben: At AGa. St Ptersprs. 177,45 o v of . 47 bi,Darwin
bl ncr el e g Sbirs e of the stongest s
i & others: 1 Iong hought 8 case of ehe slf impregnation
b mm it odonemon
= Lindey Veg Kingiom.)
) Uiy ,m,w Pt
Thie b th concloson of . Cvolin i regard o Zosters acanic, & of Willenow
e s At of By o 2 7 45 1806~ seems b

?

o made out tht Ry 0 the sorsce 0 lower.

* Lecons de Bovaniaue £573
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

the stgma & is then hermetially scaleds 50 that her @ crosy
would appear physically impossible. But I observe that R. m'
speaks of the cup enclosing !hc pnucn ill the mgma is rady. ©
Ch. Morren® s s being excitable, se ferme
Sgres ok v qulives gesina do polles’ therefore 1 nfe
may open itself again—As the cup secms o be analogous with
{he conecting hairs i the Campanuincene & Lobelincene (1> which
amiles the Goodeniais aled) one must doubt whether he cup
would st inso opposic 3 mannet i e colectng s
5The ftowims s tomewhr dine o Fabricis &
Sprengel’ have shown that Flies are mmm for the tcmhsxnon
of Aristolochia clematitis; but they believe, that when a Fly once
eners the tbula flower, it i imprisoned for life by the thick
set i on the inside of he corolla f this be 50 8 ross il
‘nother ndividual could never b effcied. Bt having been mysell
dnceved m . somenha parall s 1 am sceptieal on this et
in the common Arum maculatum, | found n some flowers from
30 to 60 midges & minute Diptera of three specics.
R Iyng 4608 2t th oo & 2+t Hamses o he st
sbove he anthersseemed o offr some iffiuly o her escae,
T concluded that after once entering a flower they probably never
I, To uy this T quity ted aauze overa flower & care back
hour's time, when I found that several had crawled out of
the syt & were i he satos 1t gohered & fower & breshed
nto it several times, soon several very minute Flies crawled
s Dyl s wih polen, & flew
away; three of them I distinetly saw fly (o another arum about
yard o, hey alghied on he spate & hen Saddeny flew down
into the flower. I opened this flower & found that nof a single
anther had burst, but at the bottom of the spathe, near fo but
not on the stigmas, I found a few grains of pollen, which must
unquesionsby have been brough b
from another individual arum. T may mention that in some other
arums which had ther anibers burs! 1 s these midges cravling
overthe sgmas & esve pollenon
o given ol o fuct, ek Thase been abe o collect,
\\'Iu:h S 10 be opposed f the docirine of oceasional crosing
Voyage p.560. (Brown' satement refes 0 th ander
s Gt ey 41
Roy. de Bruselies Tom X1, 1838, 4
3 D Enecic e p 4l (e b 1205
nd e, The ol umevaed vesio s ven bt Forthe ancelaions
o sdd s o1 b o ek oppend ]

o
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

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

Holyocks {Alcen. Loudo, Hetbert & ofhershave satd that
the several differently coloured varieties come true from seed.
o the obscrvation of Kolscutr & Sprenge thre can bé no
doubt that the sugmata/S1/ar fetlised by the coherent pollen
of younger flowers, by the agency of Bees, which I have actually
e Tt S ety anisted Hower:s0 s ssenc
irueness of the many varieties scemed to me very surprising,
Hence 1 brought 18 packets of the best German sced, & raised
18 little beds of plants; but though generally very true, there
were seven beds with ane o more plas false; altogether out
[of 111 plants.85 came up quit 6 not truc to their colour.
Now if the seed-beds were, as is prolnble, large, from which it
would follow that generally each flower would have pollen brought
o i flom the same varety, thee is nothing in his proporion

en if we attribute, as we ought, some of the false plants to
variahilty) tocast doubt on the Srossingof Hollyocks/

hidaceae: that in very many genera of this Family, the

aguncy of asas 1 nescssny o her risaton sanred be
doubled, & 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
will therefore give a few facts to show how efficient insects are in
the Family. It is known that in Orchis, Gymnadenia, abenaria, &
Listera the poflen-masses cannot be shaken out of their pouches, &
mbe drawn out only by something touching the sticky gland; yet
t of Orchis maculata with 44 flowers open, twelve

bencain the buds had neither polen-mases removed, bt éveryone
of the 32 Tower lowers had one or generally both removed: n
a stem of Listera ovata, every one of the 17 lowest flowers had
polen on the stignati surfce; in Gymnadenia conapsea with
apen Tlowers, 52 flowers had (heir pallen masses removed: in
ancdhe plant with 45 open owers, 41 had been viied by nsecs;
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 flowers & day after day | found some of the
ollen masses disappearing tll all were gone with the exception
of one single flower which withered with the pollen-masses in their

" Linnean Transacts. vol 16, . 704
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

pouch: but one or two terminal flowers, in each plant not incladed
in the 23, & which opened subsequently never had their pollen
masses removed. I then looked at the plants under the bell-glass
& found not one singe polen-miss rmoved; & though then lef
uncovered every flower withered i the couse o six days with
all pollen-massés in their pouches & the s did not swell
From hes fac, | Infer that whateve nocturaa insect (for | never
saw an insect visit the plants by day) haunts this orchis had
ceased its visits, as indeed might be inferred from the extreme
teminl lwer of the three lants which had never been covered,

retaining their po

et sepenttiy bt 1 Ll 534, GyAAAlA S
Habenaria bifolia & Orchis morio, plenty of pollen on the stigmatic
sutfce, bu withpolen-masses o the sam flower n i poches;

ely the

Bt o pollen on the stigmas,—which deuly o ot ach
flower in these species is very generally fertilised not
pollen, but by that of another flower or individual. After having/
S4/attended to this subject at intervals during several years 1 have
seen no insect visit an Orchid, except once @ Butterfly
sucking an Orchis pyramidalis & once a_Gymnadenia
conopsea; bu(  Sprengel s been more orunae orseveral s
he saw a Hymenopterous insect visiting Listera ovata, &

e polen mmu femoved & the pollon leh on the signa by
these insects: on Epipactis latifolia, also, he saw a Fly with the

pollen adnering to s back. 1 do not doubt hat usualy molhs arg
T agenis for trtlisaon; & [ st think in the Butterly or
(FHabenarie) th white-coloured Tlower, the sweet smell at nght,
the abundant nectar contained in a nectary with which only a tube
a8 fne as ncedle can be inseted ll stand in grect & beaviful
relation to turnal Lepidopter:

Tt fs well known that in. cetaln exouc Orchidaceous plents,
s ofthe flower e the power of movement, when iitated
In Mormodesthe polln-mascs e jerked ot wih sut force 55

ol

nces of two individuals cros
that of those Australian genera'/35/in which the labellum when

! Das Entdecke &c 5,409,415
* D Entdesh 404
? [Seibled idiion Eatomelogine bavebeen e e b ning e
sl scking o s s
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touched by an insect suddenly turns round & shuting up  box-like
imprisonsthe ins

e to a case in which it appears, though the
Homer fmpn, tosk e i diect pestukio ponsibin, e
perpetual self-fertilisation: in certain species of Ophrys, R. Brown'
Fae chown tht the polen-masses radily fll out of her pouches,
but being retained by their glands, & the stalk being of (e proper
lengt, ey swing downwards, stake on & adhere o th stgmatc
Sutface: hence insects as Mr. Brown remarks are not at all necessary
for their fertifisation: to test this I covered up under a case of
gauze some plants of Ophrys apifera, so that no insect could visit
them or the wind agitate them, yet in every flower I found the
pollen masses fallen on the sigmas. Again during thce years
T have examined many plants, one day looking at every flower
in 18 plants, of this Ophrys, & T hm never found the pollen-masses
temoved or pollen on the stigma of a flower excepting its own
proper pollen. Hence I should Have concluded thar this vasisT/
perpetual sciffrilstion had it not been,

istly, ha he gicky glunds ae heropresept, & i nsecs id o
vistis Rower*  cros might readily be efécted, & i thy never
do why are the glands sicky? Sccondly n Ophys musifrs, the
pollen-masses cannot be shaken out, as I have rcpcntcdly ied:
& hercfone the agency of insets s requred 5. th cther
Orchidaceaus geners ot her emoval & agpasiton of the sigma;
but upon, cxamining 102 flly expanded flovers, duing diffrend
years, T in this number that only n 13 flowes had one or
Lotk ine pollen masses been removeds in the other 89 fowers
(most of them withered) the pollen-masses were still in their
pouches. Hence we see that in Ophrys muscifera in the district
in which I live® the agency for the ordinary fertlisation of the
plant is far less effective than in other orchids & 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,
ut 5o favourable in some other, that they are able to survive
nor need we be surprised at this, as there are many cases of plants

! Limean Transact vol 16
i o skt e of Opbrys rsembe st n rder o ekr
ot ncet vising fhem. B | cannot avd fsing very scepialon s hesd

Al ImmRday e n DS ST the sy of it seems
S in Geanany,  Sprnsl o ht n rchis s of 134 owers
onty 31 hd sced-capic; & e aitcs s 0 defcient fristion, & contacs
i th o of Gomaadens conopee n which ey al o e ok
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living in a country, in which they seldom or never are known
0 seed. But as sceding 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./

S8/Leguminosae. We now come to our last & (erhaps: most
difficult case. The stamens & pistil are here beautifully enclosed
within the keel shut up as in a bivalve shell; & as the pollen is
shed in profusion at an carly period, I am not surprised that
Pallas & some other authors have advanced this great order as
an instance in which a hybrid, could never be naturally formed.
et 1 trusted only to Sprengels observations on the action of
insects & to my own aher having attended especially © these
s diing severa years,  shoutd have inferred that ey cond
ot hive escaped Iequent crosees betw/een mdividunls o the
same oranother varcty. The flowers i his Family ar specilly
Sexmented by Boe, & Thavesee on thrs es, butterflies
 iniee st Tige dl coveend vy polec T i vty
el o see whot tken Plice, whea s ke pes alights on 1
ingeptals of e wil sy 8 comionbea bt i weight deprsses
ing-petals & with them the keel, by which the rectangularly
et ra & siready shed polle o Forscd out & robbed s
the hairy body of the Bee, as it visits flower after flower. In many
Leguninosac the hairs benesh the sigma act in the pretest
o brush ot the polln n/SYmasses agi
S oy i e e of g yelont s o
minus) ate visited by Bees & e e i them is genraly spht
pen: in Coronella after a hot day, T have scen the keel open of
R8I, Bu before anyone comes 1 & concusion on the part which
insects play in the fertilisation of the Leguminosae, long observation
15 retuod, for wecks togethe o B il not b soen sven 1 look
at a certain species, & then that species will suddenly be visited
by thousands: Bees can suck the nectar as I have seen in the
ommon Pea, without moving in the least the stamen & pistil;
but then again I have seen at another time a Bee whilst sucking
this flower force out the pollen in profusion & get its under surface
well dusted against which the stigma was rul ther Bees will
visit the already fertilised flower & collect the old pollen. Other
Bees frequently bite hales at the bottom of the calyx & corolla
o get the nectar, without aiding in any vay it feilsaion
(pertoming what | heleve is their proper foncions whist Hummbl
Becs are tha robbing he flower of the oot hive-becs may be

* Diere between thelines 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
ihere i difctrlstion between the structure of papilionsceous
flowers & the agency of inscets, is that of the Kidncy Bean,
(Phaseolus) which i s worth amy ones whilefo ntice: th tubular

french-horn & has its litle open end directed to the right sid
when a Humblc-bee alightson the wing-petas,the ubalar km
i 50 acted on that the pistil is profrude airs on it
out quaniies of polle, & te pollen & mgnm e rahed st
the bee's side. Now I have noticed (which was overlooked by
Sprengel) thatthe nectary s so paced astoinduce both humble
hive bees invariably (o alight on that ards which the
Pt prottuded. And tht this st w0ty mérs hance rlaion
may be inferred from the structurg
‘which he keel, though not sctualy spiral is e owards
 again it i on this side that bees are induced invariably
o ﬂhghL & n so sighting they caiseth pollento be proed
against
Bt ow e s e what diret cvidence we bave of e crossing
of our many cultivated leguminous variet iegmann’
asserts that by merely planting together Vit f Phiscelog
61/Vicia, Pisum & Ervum, he procured various hybrids, & that
the seed n the pure el parent we alfected by the pollen
the ather varieties; as some of these crosses were bi
{ should ot have oven sinded to these saements had ot the
accurate Gaertner, a most hostile witness,” after most. carefil
experiments in artificially crossing the varieties of Peas, come
unwillingly to the conclusion that the pollen of one variety does
dommeme S e deed of Wi cacad femla plan i
s happened with Wiegmann's plant, when left s
{anccusty to crods with each oiher. The only possble error in
Gaertners experiments, which I can se is that it might have been
th act of casration & 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
slected he most constant) the colour afthe pen i exremely apt

A writer in Loudon's Gardener's Magazine (vol. 8. 1832 p. 50) [Leter signed
€1yt hviagahacie ar s platneer et 14, by movin he
50 causing the sigma & anher lo protrude, b found hat the reater
mimber of he flwers. it ested formed pods. But tis Gocs not aiwors
eeed (fGugall] 5. 755 b may pefhips b seounied o by o1t imite
g unfavorsbic o fis lant. 1 5 tion tht B e

Ceberdicbemrdneing 525
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to vary.- led by thei statements o appy to M. Masters
of Canterbury, a great Taiser & the author of an article
bt sibiot & hc/sz/answered e that undoubiedly some
varicties o Peas & Beans occasionally become trosed with other

P bbbt precations are employed (0 secure
separation.'—/62/But in these cases, I must remark that it must
alvays be very diffult o fisinguish in n close varitis between
the effects of a cross & of simple variation. Lastly it is incidentally
aserted in the Memoirs of he Board af Agiculire of New York:
the varities ofthe Kidney-bean eaily coss withesch other
when groun tog
w let \n lauk to the evidence on the other side. A. Knight'
cstated everl e owers o some.he pot polc of otper
varieties, & some he lefl without any; & these later did not set,
showing that no pollen was brought (o them by bees. Secandly
Tapplied to Messrs. [ ] great raisers of seed-peas & they
not believe that their varieties cross, & they take no_especial
precautons o prevnt i, & (s secm o b (h gener pracice
Iy a riend hd planicd during v genrations
T varities of Peas & three of Beans in rows close together
o oot e e e, & 1 o e prodoes. o i/
generation & they seemed to run all true; but most of these varicties
w uld not

easily have been detected. Lastly, (& this case has struck me
most) Mr. Cattell of Westerhaven regularly has beds of five varietics
fthe Swest P, Catbyrus dorss)for sesd rown e fgeler
s varieties difr i no respect whaever xcept i colou

flower at the same time & are frequented by Bees; yet
ot up 54 1 know oM chpanenos roc. Feee ceratly thess
can be hardly any crossing; probably none whateve but it

the others, whi tributed 10 a stray into
e ke oot S ghtbe the Testl of a rose
| o] G o 69 423 0 Armstog] .27 100
opl. Transac. 1799 1 196
Thave i i my cndesvouts f et this o ll the lowers whic [ custrat,
both hose an which | put polln af ther varictes & those which | Iet wihout
amyollen 3 Tl nimpreonied This difculy o nonpotaon s
it Famiy 1 buve beordof oy e owes 15 o e s

Exythring & o in Cyrsos.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

for it s known tht in very close varietes difrng only n colur,
the offspring sometimes are ot inter ke after cither
parent: thus Kolreuter' crossed red Hol\yeck i the polle.of
yellow & the two seedlings were yellow; I crossed a dull purple
Hollyock with the pllen of s bright yellw 8 he seedlingt was

crossed a one with pollen of red, & the
v fhmng wercred i e paple”

§4MWith respect, then, 10 the Leguminosae, beating in mind
the facts gien on their structure in relation o inseets; bearing
in mind Wicgmann & Mr. Masters & Messrs. Sharp's statements;
& an theolher hand the opposed facts Just iven, ok cspecialy
the case of the Sweet Peas, it is difficult to come to any sure

nclusion. But, I 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 (o me more
strongly opposed to i s, which I am atmpting fo csablish,
than any others, ot present known to me e have seen

a former part of this discussion, that e, whon b
phrodie, offer ety to my oton n of genera rosing from
the simpl occurence of very nu Tlowers on the same

indi se together. Thmfem s e papxlnonnccous smlcmre

slone offrs a difheuly in foresttree:
belonging to the Papiiasattos dwison ot the Legumimostes of
which, a5 s informed by Mr. Bentham, thre [sre] 8 good

any in Tropcal coutris of gigante sz & o which e Robine,
Pheudacaci ofersa wel known example,

41 will now sum up the discusion i ths chapter, on the
question whether it be a subordinate law in the mysterious act
of reproduction that occasionally the concurrernce of two distinct
individuals is necessary. First for plants, the numerous cases of
varieties which are known to cross freely if grown near cach other;
~the extraordinary precautions which hybridisers unanimously

ffom another indvvidual, thus oblitrating the scton of the
forcign polle any cases of dichogamous/65/plants, or
Ghost I which the palicn i shed whea L the stigma is mat

nsects ate necessary
A of lants; & the othe cases n which ey e
i aseagu, b i hey e feghcrly Vewed by fokets
& in which there seems an obvious relation in their structure to
the visits of insects,—all tend to show that crosses between

" Aca Acad Peropol. 1752256
2
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

individual & indiidual mus o eas, be fiequent, A camel-hr
brush which may be aptly compared with the hairy body o
insect is found useful by hybridisers to bring pollen from e
to flowersbut ask any onc, i he were to remave he polln out
of one flo X e same brush o bring foreign
polle, whether e o s ke hybrid, & he will tell you
iha here would not be lighest hance of sccss
known that protection from rain & damp is favourable
1o'the fetlisation of fowers, it 15 remarkable how extremely
general it s tht the sct akes lace fully exposed. The reported
cases of habitual fertilisa n dhe bud or any closed
Shiines the Closed saellzare compratvelivacy o
Fie e s s tnealy opes 10.8ome doubt 11 canmot bt
Stpect tat such cass a8 that oGGSubuiari, Podosemon,
Ophrys apifera, & cven of the Sweet Pea & of other
Senhonacons fwers wil be modiied & explained with the
progs

res of knowledge, How comes i, with the almost infnte
e ettocs of e the m,mm: kingdom, that
as far as I can find out, is the anthers sburshm, acluxlly

on th stgena i Stylidiom Goldfussiv there 15 &
o ot Rer there 138 wondortl contivance ofsef masement
& of collecting hairs, of nectariferous organs which I can hardly
doubt woud favour by the agency ofinsect an occasionl ross
in several anany, of those cases in which the anthers move to
the sigma or the sigma m the anthers insects are equiite (o

it the movement, & not ol
b cton o sty cmssu de frcqnemly \zkc plm
Wha e any

hermaphtoditc fowers? Koleuir s shown b e
sixty/67/grains of pollen are sufficient to fertilise all the seeds in

plant, & therefore might require a very great excess: in Geym
arbarum th pollen is only fen imes in cxcess Gasrngs hinks”

i the s o queston mak i pretiss s pencild str Goodenia]

Belrsge s Kesmii. .36
Gacrmer Birage ¢ 5. 346, [Ar s ote came the words in the’fllowed by
Lot szemunu\lyhrmmnumfonhew\lmmpdm low numbered
ol §7a resding] Gardeners Chion. Nov. 211 383, Atcle on there beng 1000
ol S vy v o e nGicine | neion et (5000 31

Do st 2ok iy vt e (e SRR
O this S he cistion should be 1446 vol. p. 971)
i K.+
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

that this superfluity of pollen is simply for ensuring the fertlisation
of the plant: but on this view it must be admitted that generally

© been ormed, witon
¢ rendering self-fertilisation so far difficult, that
b dahy s Capeaad DY § sreat supetluiy of o Highly
wrought an organic product as pollen! On the other han
uslareai he sct of erilisstion mkmg ace so gcncrally u\
s,—the maturity of th
eran et many & very cuiou rlsions o e
Lo the visls of nsecs—the superity ofpolen—/68fthe presence
in closely allied groups of hermaphrodite & cbisex, unisexual
plants,
of naire. From the welnoun clctive power betycen various
Kinds of polen spemfcnl]y different & the stigmatic surface,
i o ombabl et T pollm o o poet sl
oFslight virety may be prepotent over the lowers own pollen;
& o the fat given in fogard 10 Uhe greter vigowr f he Gomed
offspring of vaieie, I elioue thatsuch crosss would b
a betr chance of suviving n the severe inggle or existence

a law of Nature, yet I come very far from supposing that

Sich i the sle good of the separation o the sexe, (Wi nees
tates 2 cross each time); for analogy leads (o the belie that
division of abour, o usc Milne Edwards expresson tends 0 the
perfection of every funt

BT uming i animal, ’mlmugh many are hemmaphrodic, we
have the remarkable fact that not one single fand animal,
which 2 ortuious cross s obviously impossible by the s snme
agencies, viz insects & wi so efficient with
Emaparodit m the Sackscns of e word o self e
Again amongst aquatic animals, not one case s positively known,
in which a perfectly enclosed structure would render 4 fortuitous
cross impossible; & that in aquatic animals fortuitous crosses are

 improbable w fom the fact that many fixed
aquatic animals have separate sexes. These facts, & others identical
with those just referred to under plants, as to maturity of the
o & spermatozos al different times, we can undesand if e
occasional soncauss of o individualsbe  necssity &  think it

e et T ary et xplarati

! (Miic Eawart u Pacs, 1851, iod. pp. 35,

S67

n
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

00 it be asked why the oceasional concourse of two individuals
should be a I, T think the facts given showing that th crossed
offspring of two varietis, two_individuals in herm-
aphrodite plants, haye their wgeur& fertility increased, afford

gain in stature & vigour compared with thei pure parents; & in
o cos o ey which 5 shways dechorsed seema
Somenht mproved by frher rossing.70.4/On the ohe hand
clos intrbreding,eveninanimls with separtedsexesin which

etween two individuals, is a necessary accompaniment,
Secms jurious 70/ would sppear s f the gaod from crossing
was like that felt by the individual from some slight change in
ihe conditons of e existonce. Bt 1t be furthe eked, 4 vy
changed conditions should do good to the individual, & why a
Slight croes should add 0 the vigour & frtity of the Mﬁpnng,

l
in full all the facts opposed 10 this view, which are known to me,
but have not given all those in favour of it. The difficulties many
of which a5 we have seen are grave enough,  mus lesve (o the
judgment of the reade

720n changes of condltion casing lessencd ferilcy or complete
steilty—"As we have in this chapter so lagely discussd the
good apparently derived from crossing varicties & individual
from ight changes in the condiions of ¢ exente, i i be
convenient here, also, t0 discuss the effects of \hmc changes
which lessen of quie déstroy the fertilty oforanic beings; hough
the subject i, 1 ik i il be seen, more i l:ly retted o
ybridism thal o th poiishitherto resed of
There is 2 wlde  diffrence, 5 stongly inssed on by Isidore
Geoffroy betwech (aming an animal. & geting it o
breed in u]mvlly which alone can-be called domesticatng it
The one is very easy, but domestication, oS the experience of all
ages shows, is very Giffcalt. One’s st impulse 1 10 aftribute
e in he MS, s pencilledth mot: Al v o . 107 (.. (0 the cnd of this
) S Pt . 14873 o, 1, i heded S o shanged
Condiians o e 1o the Gapcr |
TSmae o ision 1 bt 1 Vo .1, e 3, Darwi e
focloe Ginél. 1841, . 2561
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

the whole difficulty to the sexual instinct being affected, as has
ofen been the cxplaation wih respect to the Elephant n Indiay
in the case of birds in some instances to a proper place or
il o o, Ths msome nances ey b hcient
cxplantion T3/but in ety many cases, animls couple but very
arely o cven never conceive: & her t be an instinct
moreoner we shll v . plats e prsll sers

many animals taken young, perfecty tamed, qit healthy
& lmng Tong, should not breed, it is impossible 1o explain. One
must aliibute i (o some change i the condiions o s wsum
Sometimes one may infer that it is not owing 10 an; of
climate 33 when captve animals will ot bred in !hexr naive
untry: cases it would appear not to be cau

o enebcse m thet oty change of oot Ferhape it may be
due to these several slight changes combined. Some orders are

for more affcted than ohers, wihoutany assgnable reason but
it often happens that certain species in the orders usually least

‘
but never or most rarely produce young. An apparently
very slight change in the condition of existence has sometimes
cnized ol ioaoed, which b peper donesobeoee!
7471 will now give some facts. My matcrials are derived
scantred noies rom sn VLS. repor rom th Zaoogien Ctden
between the years 1838 & 1846 inclusive, of all the animals which

e those which produced young; from
subsequently published Reports, & from inquiric T made
eper of the Birds at the Surrey Zoological Gardens,

1 should premise that 1 have no doubt that under very slightly
different management, in other menageries, the resuls would be
somewat difeent & tha in the long course o years \ndmduals
of the least fruitful species woul

under he same eestment which fendered e ot

it for the mast noorious case of the Elephani, i ts naive

e llwing il gl penil omment ocun o th v of . 74)
sl s on il o rcin when horoughs amed & et

ol iy ke syt ihly frle e bl S that e (sencs
Tty e i Casses without any appasent 7ol Insincts

s
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POSSTRILITY 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
i v gof s lle castward fo Ave, we hear from M. Crowin @
that their "breeding in the domestic state, or at least in the half-
domestic state in which the el clephaats sre gencrally kept,
i3 of verydy occuence” and Mr, Crawtud o me hat he
believes that the difference must be attributed sol the
females being allowed to roam the forests with some et or
oo, The cxpic thinoceros, on the other hand, seems from
cr's account” 1o breed in India far more readily than
e mhant 74 ity Four wid spcics o he ot semut
have been bred in Europe, but generally one species with another
already [?] hybrid here; though the conditions of their existence
must be very different from those of their native desert home.—
4 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
be hal-domesticated, breds 5o rarely in its native country of
Paraguay, that according to Rengger' the fact requires confimation.|
76/The camivora generally breed nearly, or quite as frecly, as the
Ruminants in captivity, but the plantigrade division must be
excepled. Bears of several specics couple most freely in the Zoo-
logical Gardens but cvith the exception of the cinnamon bear,
have never bred> have bred only thrice. [ have heard of the
adgers having bred twice, once in Germany® & once in the
Zoological Gardens: 1 suppose it must be very eare in Germany,
as the fact was published. The Cuati or Nasua in its native country
of Paraguay, though kept in pairs for many years, & perfectly
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 ben kept inthe Zoologca gardns, &
e two fomer have becn known o coupl, bt ave never bred,—
T the Dog Famiy o the Camors, 1 e very
ool It & Togery oy okt e il e okl
In the Cat Family, breeding i likewise very general; bt even
here hey couple fa more frecy than conceive: in retum,
! M st he g e e e o P
i hich ar quoted s note 3.4

3 [eloumal vl g 313 12 Jouney through i)
P 57
& (Scmimrowa ] Wicgmans Arciv. B Nasgesc. 1937162
* Renggor b . 105
%
eniarsdes: racawssmsieit icach ek snarkihs oo e vl




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
only 15 times. It is remarkable that on a change of treatment
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. I 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 later case
pains may have been take o 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
& smll cage, the Fetret brceds; & even the ater has once bred
in the Zoological Gardens; whereas the Herpestes griseus, though
‘many have been kept in the gardens, & some species of Viverma &

do

In regard to Rodents, the Rabbi breeds most fieely in wretched
litle hutches, cas does the Guinea Pig, where the common Hare,
though it has many times been tamed, mast rarely wil breed!
Some few Rodents as the Chinchilla, so ,
Lermining have bred in the Gerdens: bome have coupled & never
bred & some have done neither. To give one example no Squirrel,
has ever bred, though the Sciurus cinereus has been known to
ouple, & as many s fourteen of the . palmarum have been kept
together. Nor have I ever heard of the English squirrel breeding
in captivity. What a strange contrast (o the free breeding of the
rabbit, guinea-pig & white mice
asily in regard (0 the many species of Monkeys; most couple

frecy, bt durig (he eight yeurs, of which 1 had & rfur he
[Monkeys, in the nine-year Report from the Zoological Gardens,
b Stbad 0 unite most cely, but during s perod, Bhagh
many individuals were kept, there were only seven births |

78/Birds. We have seen that the Camivora, with the exception of
the planigrades, bred prety fecly i capiviy; but the case is
very different with Hawks. It is said//* [that as many as eighteen
species have been used in Europe for hawki whyoyy ooy
in Persia and India;" they have been kept in their native country
| S tamie Vo2 10

IMS ol 78 hs been at up 0 v oy  arrow remnant. The rece

ing and
owig e 4 pssed ot 1o oristome 35 o 9. wio roe 305
 fllow a1 the mex he s

[Ereylop. oFRar Spor . 91

* Excissing o Si & Bomes (CabooF .. 51, ightspeciesaeusd or
havking i Scnde




POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

in the fce comlmun and have been flown during six, eight, or
nine there is no record of their having ever produced

otenbred in conineents vt what s hange i habis, ol
nature of food they must have suffered!—Most Gallinaceous e
Drought from all quariers o the warid, breed very feely. We see
what an astonishing change the Guinea-fowl, from the dry deserts
of Al & th Peacock ffom the June of ndia bave undergone,
& yet breed freely. At Lo X

Patridges have bred The Capercaize has nud in the Regents

Park; but in Sweden it has been found [ ] that the [ ]
grouse would no brd ithout th bids were kept n a sace,
small one, of enclosed wood. On the other hand it is well

Eroan Partridges will ot breed in capiviy; but one sase
is recorded of the red-| Iegged pa{mdge having bred’ when kept
ina largecour with ther bi

S0 acom, sgain, brced misch mre readily tha mst birds
in confinemént: in the return ffom the Regonts 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
Sinds were kept n a pleasure ground for several years in Prnce
Edward Island, in a climate one would have thought admirably
adapted 1o thrn, & tht hey ncver bre

rrots, of which such numbers are kept & which have often

lived to such exrsordiry sgen showing it they are healthy,
breed so rarely that paragraphs in the newspapers' are sometimes
inserted when such oceurs: in the Regents Park, & in the Surrey
Zoological Gardens some few species couple, but I believe the
‘Australian Fuphema pulchella s the only specigs which has ever
produced fetle eggs: S R Schomburgk saye” tat Parrots kept
tam do not breed—What a singular & in-
cxplicable Ctfrat s presenied y Pasro wih P
s or Insssore, several 1 the lnnet, Goldich,
Siskin &c are known frecly to breed with the canary 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
¥ oy Toudo's "Mag of Nat His”, val i, 1833, p.110°]

i i e el ]
3 [Defay] Jouma d Pysig T
) Al Tl 5 Bt Ao, Repont (fo 1843, prt 2,p. 71]
arvin Ift an wiled space fo the craion hete. Faration, ch. 13 a fote 42
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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

been known o breed, I the § year returs from the Zoologcal
Gardens, 1 have particulars of 24 confined species which hav
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 short-lived in this state, so that
the fuct i not o remarable 53 it would gthervie be.—1 b
heard only of three breeding: namely a Water-Hen (Gallinula
chloropus) in the Regsats Ptk a Crong (Scops pardises) t
Lord Derby, & Grus antigone at Calcut

TR sreat Duck Family, Amatidac, sems he most fele of
all, apparently more so than even the Gallinaceous birds or
Pigcons, yet one would ve tought that their conditions of
enstnce, onsideing ther aquatc & genraly wandering habits
& insect food, would have boen singulaty afected by confinemes
Between 20 & 30 secies have bed 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
snever known to coiple or to breed, with the exception of the
Herring Gull in the 1850-51, in the Regents Park. But their
condition of existence & food,
have been not more unnatural than with marine Ducks in confine-
men, Tt seem o sule in el ety ik th lrger animas.
[The bottom half of thi folio is blank.]

B have been o - e Regents Parks Zoological
Gandens, that evn those Mamamals & Bids, which do breed in
confinement very raely brecd for the car o tw
secondary male eom somemo 1o e afected, 21 1
the ccase of the crimson breast of the Cock Linnet loss of the
brilliant colours of many cock birds under confinement The
young are apt 1o be born dead or to die immediately,—of which
fact Rengger gives several instances in Paraguay: the flow of
milk is often checked;, which all shows disturbance in the repro-
1,0 The Koty Mensgaris 1546, I . By Report Atic

Soc ofBengal My, 185

£ Glograh Journal ol Xi. 1841,

o G o Nt 3. 6. Baringo] il Trnsc 1722, 275

n
eproduced with pemission by Darwin Oniine.
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

ductive functions. T have fancied that even the strangely perverted
imaternal instinct, o frquently leading animsls in confinement
to devour thei om young, may likewise be connected with
e same geocral Pl
cm.dm..g allthe facts which I have been able to coVIccl most
ofwhich  have ghven, it scems impossile 10 come [o]an
definite conchsion, than toat captivity has an cspecialy isjuious
iflcacs o0 the reproducive system, & mors putons i some
onders than in others, but with many exceptions in cver
encrally,the caus cin hardly b chang of oo, for he diference
in the effect produced by captivity is vast, when we compare/§4/
camivoraus mammals & birds; nor can it be generally want of
exercis, when we considet fo insance the case of Ostich ribe

0 cooped up inconfinement & rnging so Wiy n thei vl
Sate vor con i be goneeally change of climaty, whea we see
it il 5 e puy el s ek aw it
ase of domestic animals, perhaps, is hardly appropriate
with respect to climate, as it may be said that their consiitutions.
are enured to change: but it is remarkable that those T
the BullDog, which degenerate in Indi, et bred fecly here
T am informed by Dr Falconer, as do Ikewise, accoring to
D el doga mported fom Bt nio Siesa Leone, From the
Iater couny, | have eceived owing 10 the kindness of Dr. Daniel
wlny & Pigeons, & though brought et n Autam & 0 exposed
o g change of climle th males e cady at once fo
proctcate ther Kind. Rabbits breed preity welin ndia. The o
s of e Ieily f domesic amals hoving bec afcccs
of which I have heard, that of Gesse & Poultry iven by Roulin
when rm imported into Bolivia:' Dr. Falconer, also, informs me
T Turkeys i the hot & dry province of Delhi arc
xremmely apt o be infertil: Geess,/83/as 1 am nformed by
Mr. Crawfrd, do not lay at Manilla Laslly we cannot generally

lih, live t0 old age: & in the case Hawks,
tsed for Hawking, must tave been n robust heath Moreover
the diseases of which animals die in menageri s post-

s, (&
tions of the cases in the Zonlegncxl gnm:m have
been published in_the Veterinary Joumal),
Remmeions ot e inernl oces & mambyanen, & et
cases. Such discases are known in mankind not to affect the
! Bromn Ges{alchie B.2.p. 100,
ise

dionistandsand Lond

1886,9.145
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reproductive system. Of all domestic animals, the sheep, perhaps,
is the most subject to diseasc, yet it is very fertile. In captive
animals, the reproductive organs, do not appear to be diseased;
but their proper function is often most gravely interfered with.
The case seems quite an especial one: I do not know if there are
instances of any other organs, not diseased, et not performing
their function. We can attribute this deficient action only to
‘general constitutional derangement./

86/Plans In the vegetabl kingdom the s 8 arg clss R
in regard o strility analogous with those i the animal kin
B e fubjet i here i obecured by soveal onsdersaons
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
of heat 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 as we can judge, are
no fertlsed. Many productions of the temperat région, for
instance most of ou i res, when grown n ropical coutties
do not flower; so it sometimes is with plants in our own country
ke ttiel it wmame of mamnk orbsrt oo hot i gy
in greenhouses: but it sems very doublfl whether such cases
dr out prsent subjct o e the eprodetive indvdual
5 not produced, & therefore canno be slased 35 siile86 v/To
by . gardeners n Tndia mutilae in the oddest
ey European plants whih thy cultivat/S6/But there sre many
forcign plants in our gardens, which do ot seem injured by our
climate, in which the pollen seems perfectly good. & in which
e pisl seems perfettly formed, which nevertheiess never of
most rarely set their sceds. These cases seem analogous to those/
87/of captive animals, in which the reproductive system scems far
more sensitive to change than any other part of the organisation
Linnaeus Jon ago remarked. that alpine plnts when cullivated in

gardens, though in their natural site produce
oy s o outety ot oo i care phm:d s
situations some will produce abundant seed, as i

Draba sylvestris,

08 of our mos thoroughiy alpine planis™

‘Swedih Actsvol. 11739 .5 [Sce Linné Versich von Prlsnrun der
Gewichse

1o, 137

| e G o
* Cybele Briannica o

131 [Watsons statement here i showt . rypesri ]
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which muliplies itself by secd in Mr. H. C. Watson's garden.
Zuccarini has remarked' that scarcely any of the genus Oxalis
from the Cape of Good Hope will seed in Europe./

7 viin the genus Syringa, which seems petecly bardy in our

that of common Lilac, which does produce (I do not know whether
alvays) seed, which I haye found to germinat: whereas in
fances® the common Lilac, as never producing
sl ot having well-formed secd-capsules, in the sane manmr
many quite sterile hybrids here./§7/Many aceous
plata are Guie sierle n our gardons; a8 are many Bog planis:
Numberless instances could be given: but in some of these cases
e subject is much obscured by what Gaertner has called con-
tabescence, namely the sbortion of the anthers, which in some
cases at I way connected with any change
of conditions; b 1 shal Tave o retum (o this subject
i 5 vl e on tegeed, i L oboie Hasdliey
Gladiolys, Lilum candidum &c, of plants having good pallen, 3
own by its fertilising/§7 bis/other plants, but in which the
e rean ciher cannt e frtiliscd m\y\ny or only by pollen
of another individual or other species:” some of these may be
pccial cass ik (has of the somiabescem anhers, but 3 they
generally occur in exotic genera, they are probably due to some-
thing unfavourable in the conditions of existence, the cultivated
plants. Pollen, when once in process of formation does not appear
casly injaed; a plant may be wsnsplanted o o branch may [be]
gathered with flowers in early bud, & «f placed in water the
Pollen il be pertetly matuted. But he female organs scem much
‘more sensitve, for Gaertner found" that generally with dicotyledons,
previous (ransplanting, even if the plant did not flag a¢ all
prevented the act of fertilisation; & this resulted even with plants
Sty e sk bt gl o s sl N the bottom but
Digitalis the trans; id not prevent
rding 0 th. tsitoay of Miass, Breseica upa
ripencd its seed, with the plant pulled up & placed with its roots
in water, as have several monocotyledons when cut
roots. But 1 do not know whether in these cases the flower had
previously been fertilised, for this, judging from W. Herbert
 Darvinte s s o e o
2 ebrage o Kenmins
N
Befage sr Kenmimat. 353,33 [Mase work s described bre)
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

expeiment on Crocus makes a great diffrenc; or he found that
At e st o o, aethr mmlanuion o st
Drcvemd th sced fom beng perfcied pu ha "o zppllc“mn
£Fitsown pollen would fertiliseth flower afe (ransplamation™/
8871n ccordance o the nsure of th spesies acted o, excess
food o e believe especially ammoniacal manures,
will pmduc: slcnhly Nommg is casie,a v riod 0 produce
primrose, absolute sterility by
gy K tos e Plenty of perfect fowers are produced,
but these produce no seed, or seed which wil not grow: Gaertner
also” alludes 10 the excessive flowering of some strlespcies, &
compares the fact to the excessive flowering of sterile hybrids: in
ol Gk T Teh Tanate Sope oIy WAoo 19
much bt s befor alluded i, prevents fowcring, The cffct of
ch manure depends on the nature of the plant; in some cases
itis hardly possibe to give 1oo. mch; & Gacriner cmumeraies
Gramineae, Cruciferac & Leguminosac as standing much mamre
whereas sicelent, & bulbous-rooted plants &e are thus easil
Tendered serle. Hence In Some case.poting by checking fhe
opply af 0 increases the fertiliy of hybrid plants, & in other
cases lessens them.' The extrcme poverty of sl seems o have
uch less effect than 100 richness on causing sterility,
Slhough of course he ramber of seeds 18 essened, owing to (¢
lesser size of the plants: but in/89/some plants of Trifolium minus
s, 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 canbe produced
The period of growth dring, which the plant s vatered ofien
oems o aﬁccl ecatythe ity of s plant, 0 ls docs botion
oniims are cxremely serle (many 0
doubtowlng 0 et bing hybridey ok sceds havs beon uhmncd
from some by extremely slight changes in treatment. So Kolreuter®
aher comparin he manncr i which some e species of Miabilis
flowers like hybrids, says that sor rendered more

t bk, inselg}d of at ts oot il sometim
o Gifcsace, . plon whick Sgpeaco apally sty B et
positions, seing i s o not producingone —
! Josmatofthe Hosictu Soe Vol 2 134783

Bustrderseugung s 37 age e Kenninis
Gmer s 378 5. 519: Kolrete Act ACud. S Ferersburh 1781
Py 503
Herberin Hort Journal on Crocus~* Nova Acta Ptrop 1793.p 391
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

No doubt temperature has a very important influence on the
fertilty of plants: but it is surprising what changes, in this respect
S pcts will bear &2 which they are o naturaly $ubjcclcd

mple; Dean Herbert showed me in
Zeohyrathes Condidysceding wel et heving been J\m ! vred
by/90/snow; but this plant, he informs me is a native
Where snow docs not Toll & it runs wild & spreads sl in the
dry & hot climate of Lima.
Several cultivated plant, ke domesticated animals, wil endure
the greses hange of cliale & yet cetin the ftity; & what
makes the case for more remarkable, hav heir natues 10 far
changed that e chemical compositon i sensbly modifie hus
e informs me that Hemp seeds well on the plains &
on the mountains of India, but ts fibre is brittl; Linum does the
sune, bt i seed contan 25 pr ont more o i poppy ontains
‘e plains much more narcotin in proportion to morphine; &
m - wheatthe 8 smlar daferonce G propovtions o sarch
luten et these plants in bot siwatons ssd well— sugpect
Culivation allows & glaat 10 underga change without striit
Thave alluded o the more or o lete abortion of the anthers,
calld by Gastuer, conbescene; unil I read Gaertaors able

g\m many’ in Dianthus & Verbascum: Herbert' adduces the
N. America Azaleas,/91/which anyone may compare (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
most apt 0 occur in cetainanders, s n Caryophylscae, Lillese
(& Ericacese may, 1 tink be added)—that vhen one
affected generally all are affected;—dhat whatever the dcgrcL
contabescence may be plants ropagaied by cutings, layes e
retain’ the same degree of contabescence: & that it comes on at
avery early period in the bud

“These facs alone, would ot have convinced me that cona-
bescence was due to some cause distinct to exposure {0 unnatural

may I think infer that the fertility of the reproductive individual
or flower i fully as much affected by the conditions to which the
i e e« 17t
e
 Amaihdaess ewgels 19

“
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

whole plant, o vegetative individuals have been exposed, as by
those| 3 hich the reproductive individul sl s exposed; we
e of previous trestment on he beaing of it
e i pehaps would seeount for contsbescence coming o
Very carly in e, & for all the Towers on the same plant being
Aocied Bt Gaekner furlher'92 shows tat conabescence, whes
it once comes on, s permanent (with one exception) in degree for
life;—that it can be propagated by layers cuttings &c;—that no
change in watment, s poting & aftect the dcgm:,—‘ha! itis
ly heredi

specilly the last one scom quite
incompatible with the view that contabescence can be caused by
unnatural conditions of existence; for it seems incredible that the
emale organs should not be at all affected whilst the male were
rendered completely sterle: some degree of inequality of affection
would be not at all improbable, from the frequent production of
Dybrids inthoe capiv animale which very raely prodice pure
[7] young in confinement ver many plants are
contabescent, which seems =quﬂ|y mcompanble Wit he sbove
view. One potent caus of consbescene prabably is a tendency

tobecome dlmcmu 12 it by Gactr i o ot of S
& that m elhing t 6 wih exirml condiions, O the
other hand, as exotic plants seem ver & a

Kolreuter' seems to think that it is most apt o affect indigenous.
plants, when ransplanied into a garden; & as Wiegmann'/93/sates
that the contabescent wild plants of Dianthus & Verb

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
everyone 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. I depends,
also, on the structure, as flowers with many stamens & petals are
most apt to become double. Luxuriant growth & rich soil no
e g 5 e Butdrcuons .27

e BTG e o
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

‘doub are highly favourable to doubling; & Prof. Lehmann’ found
several wild plants double near a hot Spring: on the other hand

campestris.” growing on a very poor chalky bank very double;
T Rirs dl e & Sl e Asosilis poti & ime wbs.
Plants growing very poodly usder vourable couditons, with a
distinet tendency to become double: therefore luxuriant growth

00d 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
poor one i the only kind having seeds: this is notoriously

So again it is generally believed that a great development of tubers
of roots often (certanly not always as in carrots, trnips &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 great development, especially if in the proximity o
the reproductive organs, this would tend to produce infertility
but we have o consider what 3o frequendly gives in culivated
plants the first tendency to such development often in connection
with e iy Thees anbeno ot that the frst endeney
been givn, slection, taking advanage of he heredtary
pnnclpl: has played a most important part in nearly every case,
¢ know/95/in the history of several double flowers, in which

conditions, more especially o
of the lowers, the great siae & sucoulencs of he frif
1o0ts, & the tendency to form suckers &c is the resull of, cor is
compensation of, organic matter not being consumed in the
formation of secds, together with generally an excess of food «the
proces having been perfcted by mans selction. | have come
10 this conclusion, from finding an exactly parallel series of facts,
butnot perfected & added t by continual slection i & ase in

o567
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

which lessened fertilty o entire strility has supervened from an
ntiely independent caus; ramely from I bmmy Gaeriner has
shown' that hybrid plants are more inclined to produce double

Tlowers than pure spec-es &l tendency i Lerectarys bbnids
i doubl lowers the il rgans e e afecteds i b s

ong endency (0 yild i mamerble Rowere Asti Crctner
it tima soonidy o vy gouee] rondbay of bybrdh
even utely stere inds, o prodace the pefeet eceplacis o the
scd o s hus, Sabiné on P

With respect (o the develoy pmcm Fof ron, Kolrutr cxpreses
Jis unbonied astonishment al the size of those of hybrid M
ANl hybridisers, also,’ are unanimous in the strong \:ndevlcv in
hybrids to increase by their roots, & throw up suckers &¢—
Considering this sricly paraliel series of facts, & that i can
hardly be disputed that unnatural conditions have a special action
in lessening th forliy (vl'orgumc hzmp itseemsto me, it the
view here adopted, that the lessened f the first cause
aided hy excess of food selectmn S hat dowble Towrs,fne
frui, large roots, &c is the result. Therefore the enormous class.
of fate bero alluded o, ome, T think, faily ande he present
discussion, & support the conclusion that considerable changes of
condition have an especial action on the reproductive system.
Tmay ad rists have often/97/spoken of infertlity
as the bane of horticulture; but on the views here advocated they
ought fo confess that thoughthis may be so, hey owe o 1, ther
choicest productions.

96 w/How far the several known & extraordinary cases of plants
never flowering o neerseeding i e nale couny, et they
ar abundant, come under our present subjet, [ am doubul
Certan plants sscend mountains o & eight, & in iheartc rgions
1o a nthude in which they, do not produce seed. 1n such &

1 presume that thre can b no doubt nm e inferility is
owing to the climate to which they are exposed, but that they have
Some ofher advantage over their few competiors n these serle
regions,which llowsthem o hold et owrn We may suppose s
{0 be the case in the curious instance mentioned by Kalm that the
Goat et trss Whish oover s InpEgk Bl mash T Swarng
onthe hores of N. Americs, ever sed ther butnly when g
ing in the higher country. Certain water-plants in our own country
rarely or never seed. Dr Bromfield* gives a still more curious
! Busa. 5 565

* g Prcuegmernoges g Bt s Egemchatt sk s
| brte el den Basanden

G hasterd + 571 (Phyologis 1848, 3.3.p.376)

o
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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
yet those animals which do submit to the particular changes of
conditions implied by domestication, are far from having their
fetlty chesked; o the contrary thé e sbusdant & ropiar
pplics of food which domestic animals probably receive in
Congparison with wild ones, appears, as might have been cxpecicd,
to increase their fertlity/97 VAt it be denied that domestic
ned & which are protected from
imine, do reecine more food on average than wild ones then
T know not how to tst the dictum/971 have compared the produce
of nearly all our domestic animals,' with their wild prototypes,
wben known or with the most nealy allied snimals, OF course
there is often doubt about the rate of: of wild animals, but
Tor 23 known all domestic amimals, without i 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
animals selection/98/may have increased their fertility, by the
most fertile individuals, but in others as in cat, Pigeons &c I do
not suppose this point has ever been attended to. In regularly
cultivated plants, some as we have seen are nearly sterile; but
these are such as can be propagated by cuttings, grafting &, &
in most of these the infertiity, in accordance with the views just
advocated has been of use, a5 causing greater developmeni of
some el produc & thesfor e ety s boen sl
fants, colfvted for thei sed, selcton probably wil
have s el ferlity: but there are many oter plants
Dropated by Sced pt Y hich WU never hav. b selecied
Tor s advabiage: as the carrl, parnip, cabbage, ssparagun AS
in these instances the wild prototype is known, 1 h
finest wild plants which I could find, & ordinarily
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
seed. Cultivated cabbages yielded thrice as many pods by measure
as wild cabbages from the rocks of South Wales. The excess of

. RabbicWild Pigeon
']

T ext s picced out 1 (he st two paragraphs of eh. 16 1n Voot .
5

" [Memorandum pencilled on verso: Bechstsin—Fer
Poul
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING

beries, produced by the culivated Aspatagus in comparison with
the wild plant is enormous...with plants like carrots, cabbages,
and asparagus, which are not ied o et prolificacy, selection
can have played only @ subordinate part; and their increased
fetlty mst be stibud o the mote evoursble onditions of
it under whih they e lng ex sted ]!
i to hig Jat subect more partcularly on
account of Mr Doubleday's theory, which i the n abundence
of food checks fertility & poverty increases it or "that prolificncss
sinhe i of th st ofdepleion . Independenty of mankin,
in regard to whom, T should have thought that the Malthusian
explasations of redrsined or reckless marriages, would_ha

such an excess, s o check thelr ety & that in plants the

same can be casily done by excess of manure. If indeed it could

be proved that the K flourishing wild nmmalx&plnms, which

exist in the greatest numbers in any country, from this very cause

of ther fourising so much, bad thei Teraiy ehecked, it would
t serious objection to the principles hereafer to be

=lucxdm=d in the chapter on selecton. Bt (0 me,a the fucts

(0 point in an opposite direction.

w  the oot of the blank portion of ol 95, Darwin pencilld the following
ubiouly Tegible memarandum: In carrot (7] 1 8 not measure but after
seectin e ot Wi et ompare . he il e sl

Sround & had mars than those growing in naural ro
fielollowing noe, now o be ound 1t ULC vo!. m m 24, spea o eons
herea el by

e Wesminser & Foregn Quartey Review Oct m

5 Malthat gect
o Which | am capable, but canaot ey that .m Teve by e i
i oppocition o fh e facts given n s chapter & which could ave b lrsely

LT AR, boun to 040 WAt 48 SR an SUNOPRY a6 DY Corpemeey
P2

st syt shrend s g i Shoot i Schonmasers

. 266)scemeof same o, 5 hat “when hardship pesses on the

* [The ollowing notc 7ol 99 seems 1o blong here] Gaceiner n s

Bardscugung 5. 375, gives refuences 1o Henschel & Gitow de Buisreingice,
ot domeste il produce mor i e foud Tals Bt
i pisan we v ucsion it by paverty o sol he
number of car of ny com
il be prodiced on very poor land than on rich.Tn the Sas of the os WonderTol
increase on Teord, namoly ha of he o i & rapdly
Sprcading over America, can it be belicved, bt 1his astonishing merease Vax
ing to ? rof harever
ity W may o doubid, Tl roabliy s would e nressd

. iy seems lost hre. Note 76 Which may well
oreent ki e, i G "B o Ko 4o
Befnchung’, 1843, 3331

5
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POSSIBILITY OF ALL ORGANIC BEINGS CROSSING
100/ concuding tis Chapter, it must be admited tht he

evidence on the several points disc en very

Gublous & panly est on the weakest possbi rounds [) genera

belief. Yet to my mind the evidence does seem to weigh in favour

of the following conclusion:

ofcxisence re avour

that there is some probability, though many of the gravest
difficulties at present stand in the way, that it is a fndamental
princple in the act ofn.pmduclmn mm there should be, peraps
intervals, ourse of two distinct
o he iher b, | ik u must be admitied that
greater changes of condition, or more strictly changes of a particular
Dt i esous .t spcte, e v sl hency,
both animals & plants, (o cause infertilty, that the cause seems
{0 us to act most capriciously, affecting/101 fone order far more
than another; but with nmerous exceptions i cach order. That
as slight changes of condition «& slight crosses>
Syl & 0t oh sng o e ctoping of sy Slied forms
are more vigorous & fertile s0 we have a parallel series, in greater
changes of condition causing more or less sterility in the individual
& in the notorions fct of the lessened ferility or iter striliy
in the hybrids produced by the crossing of distinet species or
ol orms. Nelther o hyhids, o i e individal e placed
ut o s aturalcondiion, can we el e 1y, whether the
fertilty will be greatly or shghtly affcted, so ignorant
of the exact cause. But (@ the subject of Hybridity we shal
herafer to retum.——
X cannot doub the nth ofthe proposions ha i all
Iiving vengs th reprodLnve sYsom 1 Sech on iy especial
e, bty Qe i o orgasition, by o Comdihons

“This proposition seems (o me important, for it brings into con-
nection all the facts in this Chapter with the variability of organic
ings when placed out of their natural conditions under domesi-
cation. If the reproductive system is so casily acted on, that/102/
changes of condition, which do not in the least affect the health
of the individual, yet Seriously affect o entirely stop its function;
surely it is not surprising that the product of the reproductive

RN T W YL 0 X 0
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CHAPTER IV
VARIATION UNDER NATURE

INTRODUCTION

Darvin wrote the orgnl s of hape v duing tho prod from mid
Bectmoe 1356 s e Tomury 1557 erordn b o Pk Dy
heet on the coniras

i Griinal section of chapist fou shows relatwely liuls revision. O folio
67, pencilled additions by Darwin dated 1361 and 1867 indicate his return
to s section of the manuscript. From folio 68 1o 72 cancellations signal

the scetio
ong Indian clephants, on flios 48 and 45, Darwin had a fir opy made

.

“The large section writien la onness, range, and varition

and Small geners hs & isory rathr epatt fom the

Test'of he fourth ahapter. I carier memorandum dared Januaty 4
55, Darwin ndicted one theme o hi scton:

it may be concluded, as Mr. Watson remarks (Cybele Brit. val. I,
P 18) that "those mast widely & generally distributed, cven in
large spaces, being usually also the most common specics.
Hence we may mly corclude, that wide-ranging specis are
commonest: this harmonises with fact that they range far
Pomerous, from same ctuse, viz successfully sirugening with the
organic & Physical conditions of area.—

The number of individuals must especially depend on struggle
with other individuals,

o extensive numerical analyses of catalogues of regional flors,
including helpful vofumes borrowe from Hooker,al 1 provide quantiative
his view of varieties as incipient specics, Darwin later wrote

Hooker:
! "On Specific Diferences in Primula, Linn. Soc. / (Botany) 10 (1868, 4412,
T Dirnt Forns fFlowar o Pl ofhe Same Sy Lando, 4T,

B ww i CD. NS, vol 45, ols. 1519,
+ S Vol 15Tl 367 of 2 . seguence. The st semonce was dded
e peni son i i

2
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VARIATION UNDER NATURE

L lod o all this work by a emark o Fres, that he specics
in large genera were more closely related to cach ofher than in
small genrs; and i this were a0 seeing \mems nd spece

o ety istingistanie Y oo should find more
Varietes i th Targe genera than ihe e

Fries' statement sppears in Darwin's reading notes on the Boranical
Gazerte, where Darwin wrote:

p. 188 "In genera containing many species, the individual species
stand much closa topeher s i poor geners; hence it el

ormer case o sollestthem around ceran iypes orprincial
opecics, about which, as around a centre, the others arrange
themselves, as satellites.” This very important, ot
extinction has ot been at work in the large genera.—But some of
the small growing genera ought to have close specics—

o regad o th Fries guotation Darwin laer added in pencil the note
that jooker
. At graty doubi

Semer have clogerspecies—
Darwin saved abous 300 foolscap sheets o tabulations of

from standar

geners and va

cners & species
tions of relative proportions of specics fo
and calulaions

e, 1857, Joh ok poied  fundamenal <rtor in proccdure
which D £ i his calculatjons, thus vitiaing his iniial
Tabours on statstics ﬁmn B nd Fimrol

of Natural Selcction, and he frequently mentioned this sutistical work in
his Teters to Hooker. On August 22, 1837, he wrote:

Tam very gl o hea that you have been abulating some Floas
about varieties. Willyou just tll me roughly th rsi?
o ind s e e | am emproping o boroudy curstl
Shoolmaster who does the tabulating & Gividing part into, two
great cohorts more carefully than I can. This being so, I sh be
LELLI0NY L350
6D NS aal 15, 6l 11 e et i
Ticracia, ot Gat: 2(1350) 8597, 1835, 20319
CONSS w62 & 61162 ! LEL N 461 s S T
e Orginof St

Vs & e 171963 58

Je,'A Monoigh of the

Darwin’ Ry Soc. London,

0

el o rmarsiadl i S S L




VARIATION UNDER NATURE

ey ladsome tme o have Koch-Webbs Canries—&: Ldebour,
& Gris

On Sepember 1: The magrificat & awtl Box of Dok wrived e
ourse, ry 1o do all, but will invest

ke o do; for 15 very slow work, & aur
e has b ernings (0 spare
i i o N 1,135 e oy e nishing st .
o mentioned to Hosker tht he was pUtting notes agether
. smll genera, and the next day he warned Hoaker he would
& s draft When i was inished.
onth atr,on April 10, Darvin wrote Hooker:

e st i my disussion but i wil ke some fle

time to have it copied; & g5 my et has been ltey wrelched,
T start in 9 days for & Tomigat o Hodrapatny & £t On my
s Tl segd ¥, & st ritet L 15 you boing willity

to take the trouble fo read it. I enclose a memorandum on way
which T 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 I fairly stated the more imporiant objections in absiract.
10 have given all in full would have made my now tedious discussion
mwl:rably tedious.

T sh" be very glad to hear any criticisms in detail; & y
‘Watson have done me an enormous service in drawing my a mcnlmn
to & enumeating the nierots objctons bt what  vart you

2adic  Bame s you can, to balance sl he
vague probnbxlmes on both sides of question.—
is written for geologists & zoologists,
ok o S PO R o ekl ey appear to you
trivial
Thave discussed some extra hypothetical points chifly for sake,
D MSS vl 14 L, 205 6 ML o $9, 50 211,210 s . ot s

in o the schol v, 560 Vo 161 fo.
L 15K, 1368
Lie 225, L& L1, 103 WY, 1,460 OB MSS ol 114, Lur 231
9
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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 i hopes of throwing
light on the many points of present inextricable confusion

[HOOKER'S COMMENT]
My pencil motes» alierations were intended to make passages
clear 10 myself not for corrections oF hints o you 5o do not mind
hem.! D Hooker"!

In the Pocket Diary, the first two lines entered for 1858

Apparny oly on dly I3, coud Hooke complce his cxamination and
rwin his verdict of considered approval

1 went decp into your MS. on variable species in big and small
gencra and tabulated Bentham after a fashion, but not very
carefully. After very full deliberation I cordially concur in your
view and accept it with all its conscauences.

Hooker's i c somments o Darwin's draft e recorded on he e
Copy oad Uheas sppea o nots n s porion of chapter

VARIATION UNDER NATURE

1/In this Chapter we have to discuss the variability of species
in a state of nature. The first & obvious thing fo do would be to
give a clear & simple definition of what is meant by 8 species
but this has been found hopelesly difficl by naturalists,if w
may judge by scarcely two having given th

T will copy the latest & most laboured Getiniion by Alph. De
Condolle” Tho e, creilly dhemacd e aubjct I ot

plants: s dlindividus qui se ressem-
Erent e pout 1o avel on commun dos sarsctores NODROLY &
1 €D.MSS oL 151,600 L&L 1L 107:NY, 1465
ML o 6 Haoker L& 1.1, 458

* Gesgrphié Baanigue . 1072
o5
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VARIATION UNDER NATURE

importants,qui s contnuent pendant plusieus génratons, sous
Fempire de circonstances varides; 2
o oot og e o ey ot sy S graines presquc
toujours fertiles; 3° se comporter & |'égard de la température ct
des autres agents extérieurs d'une maniére semblable ou presque
semblable; 4° en un mot,se ressembler comme. I:sphnlcs'malogucs
de structure, que nous savons positivement étre sorties
souche commune, depuis un ombre cmmmmc d l,é..muum
M. De Candollc ays strss on m  clement of descent
subordinate 10 tha of resemblance, o dhat the defintion may be
less hypothetical. Bt o animals & lanis must be here equally
considred, 1 agree with Dr. Catpenter who gave at Glasgow tg
e Briih Aociation an mmrcsm\g lectuts on this subject,
o e o e e prominent idea. Although when
Speaking of o resemblancs shwo foems the compasan o
of course extend to all ages & sex zoologists/2have ofen
SRabe ot g 1 sl Wi ot ey
corrected when their descent was known, it is very natural that
they shood brin,this idea prominenty oryard. Thus if the

devlopment of TrichodsIyncews had ot peen knowr, the stages
ugh which it passes, s M. Quat g b vk would
been considered as forming eight distinet genera: 1 ar

Comvinged that i he cripede Thls Sihowt knoiedsé of
descent, the male & female & its two larval stages would hav
formed four disinct Famills n the cyes of most systematic
naturalists. Again the most ill-shapen monster is rendered home
ey e et e e 18 o
Let s est M. de Candolles defintion w.m a plant. Assuming
for the momen hat it wes demonsed (& we shll pesndly see
o e cvifence o Very stoune) hat he prmross & seli
can be produced from the same sock; would they be caled by
any Bojanist distinet spesis i the ordinary accepttion o the
Word? YeU3/he individusls of the conslip & the maividuals of
e primrose-secacd i cvery sngl Fespec-with M. Decoadoliss
defiiion of two disict speie: for (13 the individuals in cach
agree in many important chara hich are constant during
S gpnegtons o Aferent comliBons. Eoxtioy e s
in disinetpat of Europe: (z0d) they do nof fetineeach othr
il fcility,ssthe best cxpeimeniscr, who cver [ved, G
Found e repcted s doing many veas: (3 ey do
behave in the same way in regard to temperature & soil, for they.

S The Athenacu (1555), 1090
* Revue desdeux Mondes (1356 fome 3,471
%
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VARIATION UNDER NATURE

have different ranges & inhabit different situations (4th they can-
not be said to resemble cach other as much as analogous plants
do, which we positively & habitually know to have descended
from a common source. Hence I conclude, that descent is a
prominent idea under the word species as commenly accepted.
The idea of descent nln\osl ¢ ineviably leads the mind to the
first parent, & consea appearance, or creation
T i Moo iy et o pmordal fomee
sdoted by Agaaiz. The sam ide s supreme, & rsenblnce
il those aoologits, who conider o forms
nh\nlmely similar as far i anabring
unties, of disant geclogical4fimes, as specifclly
distinct, Having the idea of he frst ppearanc o1 3 form prom-
nently in their minds, they argue logically that as most of
forms in the twa countries of tmes are disine, the Gsinetion
being in some geat, n others es & s, they namml]y sk, why
forms apparently absolutely idenical ‘should
sparaely crcmcd & which they in consequence ot el diiner
spec a whether d

we to discuss in this work whether forms calle
Ty alt mauralit distnct wpecies ae uot fineal d::cer\danu o
other forms, this minor question will fall or rise with the
& B At v, s e b
of the word species.—

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; & how:vcr unlike two forms may be, if they produce
it fef ing, they consider them as specifically the same.

The'great importance of his difersncs i Sty in what e
ordinarily called varicties/S/& species, has in my apinion of latc
years heen mach undervalucd by Some n\uhon o he chapter
‘on Hybridism we shall fully consider e shall find
it thre are sreat iTentien (1-do not e merely practca
ones n s spplication) i aking lessned felty inthe osring
a5 an unerring guide call species. 1 will here only
remark, that perfect femhxy % skarility gie loronch
othery i s0 nsensiple a manner it it s hardly possibl to raw
any line; hence the two most laborious experimentisers who ever
lived Kolroter & Gaertner aler numerous experiments in (:gald

cerain forms, have come to diametriclly opposite conclusions;
oone cm\cludmg that cetain forms are varitis, & the of
that they are undoul
Shor a8 tis discusson has bee it suffce, 1 tink, 10 show
* ISce 1.C. Nor and G. R_Glddon, Types of Markind,p. 3751
o
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VARIATION UNDER NATURE

ca, thatencr o the minds of atualiss
e R
dca & desceat goes for itle; with alhes descent 5 Pt
criterion; with others resemblance goes for almost nothing, &
Creation is cverything: with others sterilty 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 this volume, it is no wonder
it e o b ity it e diTernce ibween
£ no essential, only an arbitrary.

how various are the
hen speaki

by nauraliss, Everyone loosely undestands what i meant
one speaks of the cabbag & sea-kale as species: or of the
Broctoh, & c'mh"owrre as vme(ves between such extremes there
s often a wide neutal territory in which the term species & varicties
are bandied about nccordmg o the sate o ut Knowledge & our
ideas of the term speci

Botaniste 1n dlscussing the subject of variation have usually

cation & that under natural conditions; & this is probably the
est pla, ough not fo our paricalar hiect They bave dvuded
varigies inio variations” ih which the varying charactrs are
ot fixed even in the individual plant, al he 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

ported into a differnt chmuc have been observed. The term
applied fien offering considerable differences,
& e searey propagated by bl grafs, cuttings,

cla
classification’ in wl
certain soils & likewise n a legset degree with bis "Spiclaren
in which the form tends to go back in one or more gencrations
10 the parent type. As we know scarcely anyihing of the varaion
ose lower animals which can be propagated by division, the
ass "Variety" in the above strictest sense is not applicable to
the animal Kingdom; (hough 2o doubl, i the 1658 Sicksonse of
"0, At D Candllc b i ol discasion on s s, Gengph o,
i in West Alica e den Begrifdor Pincener 1934 5

9%
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VARIATION UNDER NATURE

being hereditary in only a slight degree, there are very many cases
amongst animals, & some even in & statc of nature. Lastly we
have the class "Race", comesponding with "Abaten" of Bemhardi/
&/& with subspecies of some authors, in which the form is strictly
inherited, often even under changed conditions; of this class we

very close specics, in which they cannot determine whether to
conSider them as species or varicties. The existence of these
doubtful forms has lately been explicitly admiticd by M. Alp.
Decandolle nregad o plats, & by implicaon by Mr. Wol laston’
in regard to inscets: M. Decaisne & Dr. Hooker use the term
without expressing more than (hat the diffrence Derween such
subspecies is slight, yet permanent. As these authors are of the
ghestauborty. uus ndm\sswn i important as sub-species fill

830, beticen specis, admitied by cveryone & varicties
st by everyone. Between varities & individual difernces
thre scem 2 radal passage bt o s mh,m o shallreur

ecies we should remember how extremely close
dmlh(edly disingt forms e, 35 many plans kas in Some of the
willow wrens, which are so close that the most e -

thclogint can hardly divinguish thers Gxcopt by thei Voics, &
the materials with which they line their nests; yet as these wren
inhabit the same country [? county] & aliays oshibit he same/S/
difference, no one can doubt that they are good species. So that
belwern fndividunl reics & undoubted species naturalists
have m

Tt shove casafeton ofsverl varietes the i diference
rests an the hereditariness of the characters. Though the classes
blend insensibly into each other, this classification is of some use

en applied to domestic productions; & 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
it under maural condiions, more lly in regard t
animals, We have seen in our frst chapte that he same character

is inheried in very different degrees by diffrent Species & even

in different individuals of the same species; we have reason o
suspect that a 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 Varston of Specie. . 155
9
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VARIATION UNDER NATURE

the darfed charactr of s plan o the durk colour of n insect
utsin, o of a el nbrackih waler viorof the improved
clnv'lucr of the fur of Beavers Martins & the further we go
5t 1o inberanes & how e o, (b exposre of
iadividual from its carles days 10 the condltion i question
Probaly inal such cascs, th/10/form ould change when placed
under ofher cireumstances; & some 1 generations than
s Do hen N g b rgued hat e wismot 3 ottt
s many races o sitongly herediary vaietis change in some
degree under new conditions. A am inclined 1o believe that with
the rarest exceptions every changed artete s seme. degree
inherabies I suimals pertey biack mllwldu-h are not v
rarely born, even in the same litter with o
Viduals: & in some places these Appear much more fequently
than in others, thus T am informed by Mr. Crawfurd that black

hereditary principle, o to some utknown condifions acting o
the parests. Fish of ihe same species are well known 1o présent
dtguishable differences in dlTeren lkes: St 1. Davy ses
that red-fleshed dark-banded trout were taken from one Scatch
ake & put into another, where the trout were white-fleshed; the
young ere produced bad thei feh s red, & in 20 yeus the
ety waslost. Laying on o side the probabilty of rosses
huvmg taken place, we see here that the red flesh was in some
gres inberited & sorae would asser tha if the red rout in
e wn ke o hrmanied hel charctr for Some ad:
ditional hundred-thousand generations, the character would have
From these & similar considerations 1 have thought

r almost known to be strictly inherited “race": and

term variety loosely, simply in accordance with common accepta-
tion, as T do the term species. «for the same reason in both =
If the distinetion could be drawn between hereditary & temy
yaration in 3 state of naure t would be of great lmporlanc:
for our object; for variations in a state of nature which are no
inbcried she of e gnifcaion, & descrve nobes, (perhapeyonly
as showing the possibility of change in structure.—

Practically the systematic naturalist, 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, It i his golden rule. But those who have not

* Kalms Travels vol 3. p. 56 *Sulmoniap 53
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VARIATION UNDER NATURE

themselves worked, can form litdle idea of the irksome labour
required in its application. For example look at the case of
Agilegia 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 from
various parts of the world, I thought that I ought to run them
all into one, & tore up my separate desc interval
of some morths [ looked over my specimens & could not persuade
If 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
argan whether o no o physilogical imporance wil be consant

in specific characters, & will be
highly> variable in e s powc! of drgwing analogies will
not only obviously depent of knowledge, but or

tho Same of s mind. Ts i \h:l\ surprising s naurslits showld
differ in the extreme degree in which they do, in determining what
Torms 10 cal by he various «efined & fecognised tem species? !
have remarked that generally when the naturalist has
intrmediae stages he units with confdence two forms st
in appearance. But here, also, he somefimes has cause (o doubt.
The' ntermediate.forms may be hybrids: these he may ofien
recognise by their sterility, but by no means always, at least
without counting their seeds & comparing them in number with
those of both presumed pure parents; but Gaertner thinks that
a hybrid should be artificially made for compariso

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 sense to be called species, both varying greatly & running
s closely together that the extreme varieties become undisti
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guishable. This is the more probable, as we shall afterwards see
tha, cetainly varitis o ane form fendto mock the charscers
of other species in the same proup. To give a very few examples;
Drs. Tomey & Gray, i speaking of e N. American Asmrs s
“that several species, which we cannot but consider as
do frequently present very puzzling intermediate forms; & et
an apparent transition is not always real."/14 vi—Such cases more
o less stiking do not seen o be very are,for even in the smal
British Flora, Mr. Hewett C. Watson has marked for me 15 cases,
(not inludin the protcan forms in Rubus, Histachum &2) i
it secics & nsome cass e sccis spparetly istct
oo o o o pereety, by vcmen F o
e a single example,—Gieim wbisn & Fwale are um\em)ly
thought (o be distinct; but between them we have the varlicty]
O, nermedium (conierd  dstnct speccs by some suhors) &
several intermediate racter between
e e et thie tance Dr T, Bell Ser hae S
he produced G. intermedium by crossing the abov
but from observations in the Flora 1848 p. 42 (uomchu:h] v
Togard 1o the sbicnee of the tWo parent in . place w

under discussion, & to whose assistance | am under great obligation,
in a letter, «which he has permitted me to publishy, has pointed
out in  very clear manner the ollowing fou categriesin our
Bitish plan

M. Watson'snote/

1540 Categorics of pecies
1s distinguishable from each other by positive characters, &
g:n:vs“yv:c:v\c s true Specics
e s 1 but ool esmbling each ot s o be gy
mistaken one for the other, & by botanists even of some experience.

? Sl Amerien ol oS vol.40.p 250 sy vl 41 1561,
g2

+ . Watson s siven me s of exmpies divided it e sroups.
1) a7two spcies actaaly pasing o cach ofher by ntrmedise artis
ol

e

o e S e o s, o o
Seunly assing nto st ofer s

'An diabi pper e o e, Theocy of Progrssive Developmen) fom
WHeh T have el boreowed views & it by Me 11 C. Watson on e eltions

O specis o cach aher & the vaiues 1 Eiven i he Phytoiogie 1843 p. 150 &
el
I
o T by Darwin Online




VARIATION UNDER NATURE

Sume as No 1 & not lsble 1o be mistaken i their typical forms; but
secompanid by ntemediat o ramion fors. spprosimating 50 mch
o cach or both, as no to be quite satsfactorily assigned 1o cither. «(N.
primrose &

i
hat the intermediate produces both the alleged species from he same year's
scedp!

-2/4. Plants decmed true species where their ypical & most general
forms only are looked at; but the limit of the species Js rendered uncertain

by the existence of forms closely allid, < type by
Some botanists, distinct species by other botanists. As is the case with the
intermedites of no. varieles or sub-specics of No 3 are usually

g
/Altho four such categoriesare casily defined on paper, & illustraed.
by selected examples, they glide together by other examples; & thus, as
roups, they are different in degree rather than in kind. To give examples

Sfthe four cagories,
"The Apricot, plum, & Cherry are commanly placed under one genus,
dily distinguished by any body.

S5ain Sroup o a smal Rumber of pecies, say w3 dozen

16/To the naturalist who looks at species as not essentially
differing from varicties beng only more permanet, wil he
connecing lnks exinet, he oscasionl blnding by itermedial
form: more spparenly’ disinc specis, will ot
ettt deed e womger s 1, whh o reciod nons
of the lapsc of time, that many more cases ar not on record.

Il dierences.—Besdes i vt econdd by nazaiss
we have indiidual dilference, which arc not thought worhy of
Separate ndice iter rom being 80 sight, 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
& des iem as varieties as does Mr. Wollaston' when speaking
of his “technical” varietics. In other cases, when this has not
been done, it might b casy efetod, epeclly i » ew of the
intermedist forms were fo become lost; as remarked to me by
1 Watson in regard to Polygonum aviculare, But on (he other
Rard 1 we ke e exiemc St af il marked & pesmancot
varieties, & the difference, just perceptible though hereditary,
between a brother & sister ofganism, some such distinction docs
exist, as no ane would put these differences into the same class.
who has so carefully studied the Flora of France® has
calld ateriion totis disinetion & say "t varieties proprement
ites lus tranchess™/16ndividual, difrences from being
gcnc{aﬂy vy slight compared with the diference e
Rave not I ik ahways been sullciently notced by atraiss
When discussing th subjec of vrices one s apt, Acept in very
variable forms [.] afler a short preliminary study to 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, ufterly perplexed to tell what are
individual & what specific characters. This indeed is tacifly ac-
knowledged by cvery cauious nturalist by thei diss o define
species, without it be some strongly form, if
posscses ony  sigle spobumen. T bave bern 1 e habh oring
many years of marking in all careful monographs & works, in
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
i the case with plants ] It is impossible to give instances: m:
cases might be selected from Mr. Waterhouse's excellent work on
two great orders of Mammalia, & likewise in Macgillivray's
elaborate work on Beitsh Birds. I will refe only to one other
nstance, s it, also, relates 1o birds, generally considered, &
Pelicye s ah Yoy e, i ot Drabes Wi percesiary
attended to this subj:cx. says that he shot hundreds of seabirds

" VaristonofSpecie.p.
¥

o cenn e I P 1440
oot i Rt mach Ty 1830, 105 e gves e o meaaroment
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VARIATION UNDER NATURE

at Faroe & that he seldom omitted to measure very one, & the
result was hat rarely did two individuals of the same Species
agree throughout in their measurement

18Mhese individual difrences e — supising
degree in various species & in various grows of specics, one part
or organ being aficied in one specie

me part
being very constant in another set o c oms are
cxttemely constant i thelr whole organisation othes a variabs,

ing t the naturalstan odious amount of perplexty. Generally

causi
{he chasacters which individually vary, are o sight physiological
importance, but this is not ahways the case; & I will immediately
give a ablc of some of the mare important & curious cates of
variton (h sigher ones not being worth notce) which do not
arscterisic of any brecd of varity, & therefore are
rmL nmvkcd s separae vatictics by Naturaliss
e arises a perplexing question; arc these individual
dlffcrcncct of the same order & have they the same origin a5 those
er differences, cither greater, more permanent, or less closely
Pk together, which separate recognised varictics. Many authors
seem to consider that each specics was created with a certain
fixed amount of variability, or to use an expression in a leter of
Prof. Dana,with s systens of brations under the influences of
nsture o which it may be subject, & this would include both
el 5Tk okl s e e e
that any clear line of demarcation can be drawn between these
o clsses of fats, but some authors as Dr Prosper Lucas/19/
think that th prodsction of slight diffrences s the normal &
invariable function of the teproductive eysem in all organ
Silipundouty of i conhgons Of aibgneet At Redcesaliy
of some slight individual iffrences counienanc his conclusion;
but this view 1 presume no one would extend to marked varicties,
& thus even a fundamental difference between individual differences
& varieties seem to be indicated. But to me it seems a simpler
view to account for all individual differences, which cannol be
explained by differences in the parents or more remote ancestors,
y the effects of varied external; conditions acting on the parents
& ancestral forms & thus affecting indirectly (a5 we have seen in
l\\c Jast chapter) the reproductive ystem & conse
s. According to this view if we could start with quite

would be absolutely similar; & consequently we should look at
Al individul differences (independently of those produced by
105
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crossing) as having the same nature & origin with those marked
by naturalists as varieties
In favour of this view we have the broad facts that there is
ndividual varisbility as wel 3 distinc varicics in
domestc/20productions, thn n those their natural &
anged conditions. M. Boreau tinks that 45 e very common
plants, which vegetate i al & under all exposures, which
e mrabis sheht iThence. i seran s ome specics
which are extremely constant in one area are extremely variable
in another: thus the Helix aspersa one of our most constant
lin:shel inthe Southof France, s | a informed by Sz . Lyel
s very variable; & many i ‘might be given. On U
Fend e penert o e Theve okttt vrsble
species is in all places & all times variable; but 1 have ot met
ilh careful Sbscrvaton on tis head. Variable sea-shels secat
to be vadiable everywhere, bu hese in most cases are attsched
shells s impets & aystrs & ciripedes & hey would everywhe
be m Ty the sufices of atschment In Bectles Cocenella
oo vy variabe n s sptied colouring. | applicd to
Dr. Hooker on this subject & he went through the Tasmanian &
Rew Sesond Flors wi hs des, & he Tound hat o genera
which were very variable in Europe were there also very variable;
but in the Himalaya, the species of Willows, Rubus,/21/Senccio
Gnaphalium, which are so eminently variable in Europe & in
America were there not so./
214/l have applied, also, to Mr. Davidson, whose vast experience
in Brachiopodous shells, makes his opinion of the highest e
& ! Bind e hasspecially atended to his sbject &
it equally with myself: he says that certainly many fossil footid
1 it ottt of which he has cxamincd vesl ambers of
specimens from various places & periods, present everywhere the
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 i
n hs

certain conditions the same specics, of whic
given me example,will e very vaiable i one pace & constant
0 i5 50 intimately
codnied it he Crag Tov el o et eves
species, from the Mammaliferous stage are remarkably variable
Thare 83 (haa the sacae sbell at the present day, & which be is
inclined to attribute to the former estuary conditions of the site:
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on the other hand Mr Wood has not found the same degree of

variability in the Eocene estuary shells of Hampshire/
21Mhese fct, & more especially th existonce in cvery grest
clasof orgaisns of groups of secies adptedt varied condiions
ving in different countries cminently vaiable, s the geers
oSl St mintioncd & mamy athers & s i th Brchiopods
ility

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 every species in the variable group;
thus even in Rubus, the R. is 8 vry fixed form; i the
cmineatly variable genus of shells, Pleurotomaria M. Eu
Destongohamps! sisics tha some vary hardly at all, some, 80 1o
speak without anylimit How varisbi are th species of Svirels
yet Dr Bachman who has so carefully studied the N. American
e, o . the s vy W o heh chheiers,
As under cultivation forms are often produced which are charac-
teised by being variable, 122 periaps possible,sccondin to

5 we are examining in this work, to account for groups of
Variable species by their nheriing this fendency from 3 common
parent; but Tam not satisfied with this conjecture.

IFitcould be rendered probable that in the course of tme some
one o two ofthe forms of  species ndividuslly very varisble
might beeotne fxed, then wih the extineion of
Tormns we should se the siages & n some caes beer undesstand
the origin of the more permanent varieties. The occurrence of
certain consant specis n 4 m most variable groups harmoniscs
with s resume is of opinion that this

question; not doubting, however, that in very many instances
thee o al diinton in tuc o crign betveen ididual
differences & more strongly marked & permanen va

257 will now give 2o atiectets cxampics of imdhvidul
variation or differences, not kn

physiological importance of the organ
part being in the group in question generally constant &c
" e, de 1 So.Lin.de Normandie Tom 8, 1849.p.23
w07
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VARIATION UNDER NATURE

Several other cases might have been added, & will be subsequently
iven, illustrating the variability of rudimentary organs, of greatly
developed parts, & of sexual characters &c. One chief object in
the following Jis, is to show that the common remark that organs
called important by naturalists ever vary is not quite correct,

one, unacquainted with Natural History, who might infer
that because this or that part varies in certain specics given as
cxamples it would likewise vary in other groups, would e

4t Uriulara nelumbifla in the pertct (sexual) lower
specially where only one stamen s anterieros the anther
monly found to be one celled. The lobes of the style are
Variable in number,asar the scles ofcorola & calyx
Zannichellia palustris” "the form of the stigma the length
of the sy the number of anthercels. the s ars o fess
stipitate are very v. 7
mmon Beech Fagus sylvestis’ etsoon has described
a wild individual with extraordinary large leaves & fruit, & another
with th bk & maner of branching 0 preisely ike n os, that
the county people consider it acro
{* Vaueher says that e has found the kind of gemmation®
withone cxception slways (he same in th same species of tee,
& that it generally is a generic character; but that in the common
L, Syrings vilgaris, he bas obsrved two o, "burgeon
terminal” & "presentant rupturs
zwapmr Bractentum & oienale® present indifeently two
sepals & four petals or three se na‘\&  petals,whic s sufficenly
et with th oherspcies o e
T the Primulaceas, & i the great class to which s Family
belongs" the uniloculy ovarium 1s e, has often
found individuals in Cyclamen hedeetoin "ou o pese de
Vovaire cait soudse jusque  un ters de Iz longeur ave Ja parte
infrienrs un e charue t dilate du cali
sn Hilaire” speaking of some bushes of the Gomphia
olesctolawhich bt ¢ G ogh formed e st Apemes,
says, "Voila done dans un meme individu des loges et un style
" Dr. Ass Gray, Silmn's Amercan Jouml ol 45.p 215 [where reference i
0 Dakesis conrdi o Uiciara
SES Hoaka & Amott B lra 145 456
e

+ Tionsci Trnsacrone vl 5.7
e Soc B de G Fom [ 152201300
§ Dl e S T G Tt 2127
iy o s e e Fom's
Sule Gy Wit N Tomx (182509 136
108
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VARIATION UNDER NATURE

qui se ratachent fantot & un axe vertical, et tan(ot a un gynobase;
i nlest qu'un axe véritable; mais cet axe est deprimé
au lieu detre vertical” He adds (p 151) "Tout ce qui precédé!
W26lndiguetil pas que a naure st en quelque sore cisayé
form ult

dans la famille des Rutacees @ seul ovaire mi
loculaire, monostylé et symetique, p’u\lzurs evaires wailoculsires
munis chacun dun style.” And he subsequently shows (p. 364)

that in anlhoxylum monogymum ¥l arrive sou vent que sir le
pied, sur la méme panicule [text seems actually 'le méme

s fis] ortant character, from the Rutacea, o which
Zamhoxylum belongs being placed "dans la cohorte (Tom. XI.

a ovaire solitaire."—The same author (Tom xi. p. 49)
.o o s same. chamcmr diffring n the different species
of Helianthemum, taes that n he H. mutabile “ne fame, ps

e s e e e s e
70 el han G5 hes ovtibeme o e oo
in accordance wih posiion of rice & sobedons, vt M. cMon-
nard & J. Gay® found in 16 sceds of Petrocallis Pyrenaica
form ofthe embryo 8o uncertin that he could not tell \whe(her
it ought to be placed in “pleurorhifz]ée"
30 0.40) in Cocera sasatis M. Gay cxamined 5 ebeyos
of 16 we usly "pleurorhizées” 9 had character
mumwdmw ciween plewto & Notorizees & 4 were pure noo-
izées: a few other examples are given of variability in a character
of reatimportance n s arge e
Crucifrs it is well known,that Brsccac are gencrlly
b indi

s

absent, but these have been observed’ in certain individuals of
Cardamine pratenis, in Encasium Pollch & in (cultivated)
Wall-flowers.—In regard to bracts, | may add that W. Herbert

says that there are vanetics nsturs & arisin from cultivtion of
Chowus aurows, with & withowt racts.
28The insertion of petals & stamens is a character of high
senerlity but M. Gay” found in Arenaria tetraquetra, that in
niflora, which is polygamous, that in the hermaphrodite
now»r; the insertion was ambiguous neit ‘perigynous or
! Pen e b f o 35 v 1 ot
Narefes 1.5, Tom . p
fAnon] Hentieys BoanicalGaretc vol 3 p. R2.& sot | p. 307

his has besring')
i

5
[Here at the faot of he sheet Darwin added in pencil: Hosker siys there are
PR o o i B’ i e 8 g i BrGeig e
© Ko desSeh nat Tom. 3 (1 seriesp. 27 [ctaton should be p. 351

»
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VARIATION UNDER NATURE

hypogynous, whercas in the female individuals, the insertion was
perigynous: in var. aggregata (thought by some to be a distinct
tpecle) he insrion s wsbiguoas il heinddenls
Raspail asserts' (hat a grass Nastus Borbonicus is so eminenily

il s o organization, that the varieties might serve
to make a Family with sufficiently numerous genera & tribes, —
a remark which shows that important organs must be here
varizble.

In Globularia nudicaulis® the upper lip of the corolla varies
remarkably, being sometimes cnirly wanting, sometimes very
sm

29la scme spocis of Hernjcie® o the seme individinl, the
divisions of the calyx are regular or irregular with four or five

epals.

In Suseda, the vertical or horizontal position of the seeds in the
pericarp nas been thought s harscter o some impartance, but
M. / alising “presente des gaile
umml dwn[C]& ani bt o1 qockqton Couchécss Wi

at postion of the seeds the point of aachment of the
umhlhcu; varies./

Milne Edwards' s given curious bl of messurements
of 14 specmens of Lacens & wking tn lonkts F e hend of
Snaie, . e om0k St out 2 Yind Vg, tecand
toes ofposerior leg,coour & femoral pres al vaying wonder-
ully, & ot more ot es ithelven fher pecies So appr

acter, as the scales on the head, affording e
leilyconst st

Mr. Couch® has scen the common ling Sdus mlva with o
cimi mnh:l'\ at & G. mustcla wih fve bar

5 o many Bini. specally ot Crow gnus, of Shrkes,
& Gullevay in tint of colour, in spoting & size, ven sometmes
in the same nest.”

The Beak of birds, though generally so constant in character
that most of the systematic divisions are founded on i, varies
sometimes considerably in length; & 1 was shown in the British
Museum by Mr. G. R. Gray theee cxamples o7131/a Nutetacker
! Al des S5 ot L Tom, .

¢ Nnnal des Soc. N | Ser Tom 2 p. 2

+ Annaldes Scine, Nat 1 Series. Tom. 16, p. 5

e et ol .

*ighegpard L 5 Sec, aiso, for numerons ca

Wi R Golofs whers i vairind aré shown oy hlonres

1o
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VARIATION UNDER NATURE

(Nucifraga) shot in some forest, with beaks of remarkably different
length: he showed me, also, a Himalayan Nuthatch (Sitta) with
beaks,similarly varying. Tobserved the same fact in two S. American
birds' the Uppucerthia & Opetiorhynchus. The conspicuous.
character of the tooth on the upper mandible, varies in some Hawks,

Falcon.” In whole Families of Birds the number of
ome

figher: in the N. American coot. the mumber varies from 10 o
16. In some Hawks & Owls, the proportional lengths of the
primaries, a character perpetually used to separate species, varies."
Thaveaieady quotedfrom Graba instances ofvaiations n eng
of the/32tarsiin mem sca-binds & soit s with Anser Can
Ts- Geoflroy . Hilaire has mentioned the case of & Monke
with 4 xtrpai of maar teeh
often called monstrositics; but if th
hardly see that they should be so called without every deviation
from the nomal structure be so designated. M. Bellamy exhibited
to Brit. Astocation i 1841, the head of Arvcola sgrests with
fangs o is tecth, & charuter known to sepate (wo groups
e Dr iy his found-considorabie arbiy? ot
s oF st sea The tam o h o Jw s a5 1o
vary' considerably in Sloths. o zccordm(, to M. De Blainville it
is with the lower jaws of the
T3 Andhen Soth i speskine. of th antclope Cephlopus
Natalensis, "the females are almost always found without horns,
yet indivdustsare occasionlly kiled n which they cxist hence
ould appear r presence or absence ought not to be
iy ann(crnl i cniblohine he generie characcrs
of Shrews (Sorex) & i some fe-mic Arvicaae,
the Reve L. Jenyns’ found th proporiiona length of the inestnes
tovary cm.udmbly He found the same variability in the number

 Zoology of Vovage of Beagle Bids . 66,

B R s wamone Fund BoreiAs

Fiica Amercina. i Ribrdaons Fauns Bor Amtnc b «u
R,

b i o 60
et
§ s Dt st Oven O Ot
g p for 141 (1542) par 11 65
i Soc Sune 12 1549 s O h varistio it et ofthe st

5 Mag 8 1849 see on ihe s Bradyps f Lisnacus)
3 Whast Zaolog, of 5 Alicn 1845 7132
Aunls of Nat. Wik val 7. 1841, . 367. 272

I
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VARIATION UNDER NATURE

he caudal vertebrac. In three specimens of an Arvicola, he
found e Gt Bl Hostug o vee i feus ot el
elieve it is sometimes absent. Prof.
e s shown’ e his s e case with e gall-bladder of the.

Giraffe/
3471t has been long known that the presence of nails on the
posterior thumbs of the dBorneo Ourang’ is variable; & Prof.
Owen has shown that with the nail there s an sdditional joint
. Pro informs me that he has seen a spec 2
e o6t e inger, which has beeh hought charac,
teristic of man; but in another specimen it ran to the second
finger as well as to the index.

In Spiders, from six cases recorded by Mr. mackwnu‘ me nvor:
or less complete absence of pairs of the eyes,

O » symmmetioal pstpersery Oug 0% 1ot st 1 be 89
rare a variation, as might have been anticipated in so important
an organ.

In the sew-urchins (Clypessroids) e poston of the !
orifice is highly variable, being even in the same undoubie
species, sometimes above, Sometimes below, & sometimes on the
barder of the shell.

34 viin many insects of several widely different classes, the
resenc of wing, s xtemely variable wilhn th lmis of he
same undoubid specie; 3 in o Briish beete Claths molls

R Mo mics B on datal st Gt
case described by Mr. Wallasion (b 96) the ol
elytra varicd

357t has been temarked by some authors,that he diffculty
in determining what forms are really species, is due simply to
want of knowledge, Undoubedly this s oen i, more spécially
in regard to the different stages of growth & sex of animals. Bul
Lsuppos o Flor of s B my b considredwellmow,
& yet how differently is the number of sp mated by different
orss Vi HowetsC. W ion s o tha aier cxamt ing.
the London Catalogue (4h £ for his abjet, be finds hst

A

e are about 1800 names which have been considered by sor
Holal\lsﬁ s Specics, bt hat ot of tis namber, about 450 are
.

[Du\wm M,M xS 2ok S Lo, P 6150101

atSpecies.p. 43,101
2
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VARIATION UNDER NATURE

considered by other Botanists as mere varieties: moreover he has
given me curious detals, showing how opinions have alerated
in successive periods two forms having been considered varicties,
then species then varietes & lasly species agal; hese opinions

cularly deserves notice that most of these genera in our own country/
36have been the subject of special monographs, sometimes by
suscessive authors, who have devoted the closcst atention 0
these genera

360 Silix Momha  Rosa  Rubus. Saviftage
Hudson (1791) m i g 5 5
Smith (124:8) o 5 2 1 2
Lindley (1835) B i I 2 B
Hooker (1842) m I I 1 6
Babington (I843) 57 5 1 2 20

s 7 s is

London Caialogue 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 catalogucs them.” 1. C. Waison, loc. itl/36 v/
Atriplex s another protean genus. The Rev. Leighton told me
et e o some seed o i specie colleied i vaiousplces

in his garden, & hat & mass of plants came up, which defied the
powersof |hc o botnists st skl inhis b o clasiy—
S0 st M. Ch Des Mol i o on e wll-

Known Flor of sl France. eys el i 3333 phanrogram,
there are still 250 forms under litigation.

1 suppose no twa land-shel Hs are better known than Helix
hortensis & nemoralis. Mr. of Scarborough has collected
153 vars, of H. horenss 58 of . pull of some auhors o the
white-mouthed var. of this species: 236 vars. of H. nemoralis, &

1 of s varity o supposed speces . noabils. Notwithetanding

by Sir C. Lyell, that rih tha
nemoralis & is alone found in Canada, yet some grcat conchologists,
as Deshayes doubt whether H. hortensis & nemoralis are not the
same species.)
|l ey 155 s e s o Linm, Tom, 16, 1849 . 56
Ao ForesRepor i s 14535156

m
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VARIATION UNDER NATURE

31t sive i cxxmole o o muc o  ghow that there
is difficulty in deciding what form to wictics,
but that even in a class, generally hawng T taed dmn\us as
Birl, ther i some appicciable monet o veriaion In Gt
according to common authors, there are about 282 Birds, ot
Breh' by diiding spocis 4dds to this number 576 species,
making u tolal of 856 species: s b divides the stk (Anhus
prtenss) it 1 species & he Nightingle o e Now I
hever met an omitholopist who hougt hese species worty of
consideation, & it hasboen assrted n Germany that many have
ingle specimen and Brehm wa

s e e 1< than 4000 skins, & he
positvely asirs that his e spmm e ofen townd pared
together, that they can be found on the same spot in successive
VS o i oo ol b distiguished by theis voises &
habiy & laaly that Bird cotchers prcicaly, make sii
distindions, o sround i ditinctons Sactly on sight Aiflcaces
it o f i skl ek, G & ok T 1y b vay
proper to3ignae hes fn difrences a8 spccifc, I can hardy
doubt but tat they exis. 1 believe this e m more'ss our great
omithologis M. Gould haslately shown me some

e o drent. i cerny mescning o spprecsis
diffrence: -

long since remarked that there was not much difficulty
in dnlmgulshmg species «drom varieties» as long as specimens
e brought from  single country,—not hal this can be cone
just seen, as always quite correct—but that
Py dxﬂmn]ly bcgnm ‘when Specimens pour in from every region
inhabited by the gen “Though ths may be very true yet with
ious & sound ...mmms how often do these numerous
hecimens i colcced rom Sontinions regions s ey dom”

A Deuschlands 1831
2 1o Sutroductp. xix

* Tom ar from wishing to sesrttht this always the case: on the contrary [
fomery mch ek, when wincssing e Warhouse 1ha whon s more
STMice, which | made in 5. America: when
EractTocality. o from very istan
indiguiting e 2

ecimenscane o e tme

SHTES, Sams of Birds, Synslais, af whieh ) FREICh many pecmens-—

oty colleced i e e e, v i
aitiaty, ot

e been e oy by admio wnnd(uh\z Viriarion, o1 by designating.

ery fincicsmal dffcrence 3¢ 7o

s
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VARIATION UNDER NATURE

but the doubs are generally dispelled by admitting considerable
variation; —intermediate forms connecting others which might have
been classed ot specicall disinet. Hence apparently it arises
that those who study local floras are apt to admit more fc
Specie, han those Who take.s widee Beld. Bat the/3O/ITOULY
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 dxiacion o bewoon et & spcio, e |
witnessed different naturalists comparing the or oductions
Which I brought home fom th s, ff the cosst of 8. AMerica
In such cases there is no intermediate territory for the existence
of e foi & e nauralist must rely wholly on
rope offer the most striking example
U Tl ot be absomed 1 what ieent Soncusions
the best naturalists have come (o in regard to many quadrupeds,
inds, nsccts & plants”ofthese 6o quarters ofthe world;some
* e, vt o b ghen i e i e s o e e
sk e o 20 s o G . G
om the . ndan m;m&mmw.m s ooy T ity oty 5
et o v o & lamice & e o oo i . G
S Bl e 0 m s e T i iy
S oflering i Eat e very s cae o oot bt e e to consiern he

. Mxﬂnm See . Layands & Byt remrks i regad o he Biednof Cyion

i o Uohed B Aot o S sr w38 g )& e

TS o e o mEumut Mn:h o ony bt b

Bt sre ot ikl o be agai disinguished a5 pecies, & another s of 42 N-

Americn pecie st o i s oo s hablc o e o
i Ui

T
et denvca ity

kewisd) cansdert o Sigh o e i, it M Tecote i Agus Like
S Lk 540 e s o o (1)1 s
houlsbe spciely eparaed

us
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VARIATION UNDER NATURE

caling th ligh difeences which can undoubtedlybe observed
in nearly all the animal productions from the old & new world,
varicie, & some caling em species

AL present a considerable humber of natraliss cut the kaot
o calling all forms from distinet regions, distnct species, even
7 e iences re xcessvely shent & eve i apprently hey
a0 dentica. To those whofes on the bypoihess of dtinet
creation as the criterion of a species, this may be logical;
can say what regions should be called distinct? Can we say we
Know al he means of disrbution; past & present, a5 what part

vas land & wlhat sn, & what wasthe cxact {empersure of eithery
within :olnpar:l\vvely fy cnluycal times? In regard t

disance, a5 M. . Haldeman & Wolls m wel remarked
where shall we draw the lin metien 3 Exupee 10

et o ouch e ke y call e lonly i

ahabitants distinct species; are the Azores or Madeira sufficiently
distant in regard to Europe to justify the same distinction. Must
we extend the same view to Madeira & Porto Santo, within [ ]
i fcach ler, bt with s mary el & s i disoct

nting marked varicties? Lasi
Send s e & Ersioad il ely exremely o vpess
distinet, but with some few, as generally considered, well marked

Varieties? Practically each. naturaist arbiirarily decides. the
question for imself, n accordance/with his hyyothetical idea
of the term species, in accordance with what he knows of the
amount of variation witnessed during the present time, & according
to his tendency (o rustn analogy
secn that i the best known counis hee i much
uncertainty in deciding what 1o call species & what varicties. And
furher it seems to me that very generlly if an animal o plant
inhabis different dis it o cven i vy common i o i
if it be wmpu.u(ms for any qualiy, o i be aluabl or i any
way attrac cc, 55 a5 10 be thoroughly wel studied
Vateiss il aye boen sbserved & o move Sisking aicics
will often have been considered as distinct species. Look to the
King of beass s populrly clled, how nauraist hve doubied
uhelher or ot the Maneless Lion of Persia” s o dmmc«  secis
Some e tink Wt of Nubin s drmnets &  lion-
Satghtcres M. Gordons42Crmmtog fs omtosod Hs Bctass

| Boston s o Nat st o . 480 Wolltun Varsion o pecies. 36

Capt Smec n Zoolog. Tramscts. ol 1 serlly vol. 1 . 165 conchades thatthe
Mancless lon of Guerat 1 anly & varety: | mm ity s o ik
e disinet. The Tysena of Persa (Harian’s Rece o s, i 1

ifr o has o Moraeeo ony n wanting a manc.
i
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VARIATION UNDER NATURE

‘more than one even in the Cape district.” or look o the Elephant
in India, but the variation in his animal is o curious that T shall

ardenly buntd, whethr these hee b one oot spcies Ho
any moles may a person casually cramne ‘without pcrccmng

e Sightes Gfcrende,yet being & horoug ell known, anim;

wehestfom M. Bell, i s excellent w..“my o Brish

(p. 106) that there are several rer

can distinguish the Red Deer Cerens hiphosy 3ot e aitrent

Scotch forests; “the Braemar deer are allowed (0 be quite different

from those of Atholl, they stand higher & are in general of greater

weight'. thos of Cortichebar are again diffrent & have farger

men; & th Herring which has been 30 cosely atudied, 1 found

o present a vast range of variation.” To descend lower in the
scnlc‘ Fxshmm\gcrs can distioguish whence el oysters eome, &
can on the coast of N. America with the clam, of which

tl\:y Gvinguish e vaneties
in plants most of those useful or much noticed by man are

caltvated, & theretoe do not come in here a thel vaistions

all due to cultivation. To begin with a huml

Varieties o the water-cress (Nasturiam offcinale) are hardly

Boioed by batanst, but those who evtvae sere of s plant

(aot seedings raisd under cn\lmaxmn) arket

distinguish o chusod vy sy dxffercncc

in the quamy o e wate, o (hey may be seen growing toget

hey dife I hadiness & othe qualitien: & de Jgge browm-aved

variety is the only one which will grow well, when the water is

Lichtnstcin i bis Travel ol 2. p. 31 aysthe county people distingaish hrce

Toe Rev X Sheppand n L Tansact. ol bl
ey vt S, St oo e Loty gt o T
Whie hais 5 th th i e W
Vi rtng v e 6]

FEXS wna e Herng Fishery wasone of
Ve rcenats DS Siimrs fodrnal of Sciences vol 10.p. 287,

n
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VARIATION UNDER NATURE

not very shallow." What is the tree, which ought to be best known
in Briain? sssuredly the Ouks yet I see tht Mr. Babington,
Hooker & Armott with Dr Greville in their last Edition, treat
Qucrcus robur & sessiliflora as varieties, whereas Dr Lindlcy in
the Gardeners Chronice speaks decsively of them s disinct
species, & Sir James Smith seems (0 entertain no doubt on this
\umca Every forestr an disinguish th two forms: it s mnm
c ru 10 sced 45 hough i hs been oo
qlul\ly uﬂhclr umbﬂ is said to be different’ & Q\lemuv wm-nm
¥ Rardier & ascends the Scoteh mountains higher than O
On the other hand the exiience of a pertect eradoion ot P
medile forms isadmited by eyeryone & Dr. Bromfied quotes
ith approval the remarks of ‘moth most caretul observer
= that hough there are sessile oaks bearing fui on
podindles & peduncatited ks beating almost sssile it tere
is yet a certain indescribable something about the trees, by m
of which I can ahways distinguish (-.mh o ic) ke
cither the acorns o the leaf-stalks.” So that according to these
two excellent observers the distinction of the two variees or two
specis, (& e highet possbl auhoiy an be uoted fo e
one most conspicuous tree can be best recognised,
Tike & mants foc, by ceran indescibabl someihing.
Jwould be suprfluous (o give ather examples; bu paalel
iven in regar Elms, (0 our Birches, & most
Sriking g 2 Pt e
or species, call them which you please & you will have high
anthorey fo doing g0, are dspted i dieren situasions, prodiuce
different kinds of timber & are heredit

o growing wid n reland wih 1o uprgi S hab &
large scattered leaves; but I presume, i this plant had been found
of both sexe, growing abundantly in some distant region, no

dery account o the culivation of the water-sres. (Sc¢ Ker, Transact,
o Soe t

 Gurdeners Chronice [1355,p. 776; 1856, 191:2 405
i) S Enl lors V1. 113 & Gurdnets Chronicls (156,50, 191:21
§ M o gk o e el T
Phyologi Vo
* g o e El, scc Dr. Bromficlds remarks in Phytologst. vol 3
o Cxhiited beor e Box. Soc. of Londun (Amwis o N
itory. il 131855 p 5501 specimns Sowing i Beut Al pendus
sl & pubescens s ol e e v o e semmon Bt ot
The Timns sylvesime, see Loudon's Arborctam . 2159 & 2150 & Garen
Creomte 1"
ns
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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
Lebanons i appess in ou gardens most47/distines from the
. yet when old, Botanists cannot point out any good
i beometn hesd s forma & e Cobo o he At a4
the seedlings vary hence are inclined (0 consider them as varieties,
a conclusion indignantly repudiated by other Botanists.” The
question in these several cases, is not whether these forms deserve
a name, popular usage has seutled that point, but whether they
shoud be designted by the undetined e of Speccs.—
Incidetally everalcaes of varation i st of naur have
W been given, & mcldcnmlly others will be hereafter given. It
seless to quote the almost numberless
»have boen considered n good authoriis
n vrics having much of the characcrof specis:
& Tl conclude s chapler by giving rom varous motves, a
few additional insances 61 arition, in whih the evidence is
sather better than in most cas
M!rlmlmn  Blephanis Dr Faleoner who has had great experience
i en as many as 1200 al  fair, informs
i ey St vonsidezably, more than horses,of fhe srms
breed, in size, general proportions, manner of carrying the head,
rm of tusks, shape of feet & in the absence of the nail on one
toe: Mr Corse has given 2 nearly similar account’ & says that the
it cnes v G proer s T e Avecn Albery
wiitten about the year 1600, four kinds of Elephants are specified.
Most of thes diftwences probably come under ur classof merly
individual diferences: but both . Felconer elieve
hat some of the breeds inhabit different, adjoining disicts; &
animals which are thought to be cross-bred, are occasionally
caught. As far as size is concerned, climate appears influcntial:
t eas, a5 1 iformed by Mr. Crawiurd, elephants nortward
of s certain latitude are excluded by the government coniracts
D Falconer llme thatthere ret/o marked breds,ane hiker
i goneral propartions, mae Coursgeous, [
diected downtwards in the other beed, he ey
& thel4animl whenatacked by a g isfo piich s oppont
it v wheress the recd it downvard dircted tsks
when atacked, Tl s I nsdnctiely on i
P Soach & it Y e oA i oo Lm\\mu:nﬂy
more dangerous (o ride, as sometimes even experienced hunters

| [avin e adied el Hooker—Garenr honice

* Philosoph. Transacts 1799 .
u
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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

._=
53

species, Unti it aelythe Elephant of Sumatra, was hought
its skeleton it is

are anyihing but \ndvvvdnal indifrences [, In Scotland the
st Macglivy * deseribes four kinds, but he uses besides
enecal proporions he tai being apei i it Wi Beche
Siein b Shown 15 a quit varabie point. Bu he Highland or
d scems certainly to form a distinct race:
Mr Colquhoun” a very good obscrver says any one can distinguish
his amimal ven 304 asance from 1 sl Tok of th low grounds;
he stands higher, his head broad, nose not 5o pointed, his coat
more shaggy & mixed with white hairs: he is much more powerful
preys on young sheep, & rears his young, not in holes, but in
clefis in the rocks; is less noctumal in his habits,/S1/& altogether,
as Mr. St. John remarks, is more like a wolf, than a lowland fox.
In Scandinavi t s been  question disputed both by naturaists
unters, whether the common red, & crucigerous
Youss gis iy spes esomoiti mighcs:Sa . bruas
paralle series occurs & it has been disputed whether the red Fox,
(ranked asa ifferent specis rom that of Europe) he bck &
silver & crucigero a dorsal stripe & a transverse one
Sxihe shoulters) Evto soe etingt o now Sit 1. Richasdoons
inclines to consider them all as varicties. So much interes has this
question excited in Scandinavia as the differences are said not (o
e confined 0 colour slone that  fox colony ws esablished by
some gentlemen near Stockholm” & in it two crucigerous f
produced in the course of four yars 19 cubs; of these 9 were
enucigerous; § were black (including those wilh whit pped ails),
| g n sl S, of B o 133,35
Cravt escriptye it o Inin somds. 1550, 136
Encyclop.of Rorl Sports .

L Clnd et Advenures ol 1. (185052
0
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VARIATION UNDER NATURE

&2 red: two of the black cubs, also, produced young & these, six
in number, were allblack. Mr. Lloyd infers from (hese experiments
o 15 cras from the black & 160,
with/S2/many of the inhabitants, as distinct
cing, as it thus seems perfectly ferile hybrids, but
Frof Nilson's concluson thai they are proved by thése expert
ment o deserve onlythe name of vietcs, secms to me the most
probable. I is clear that these varatons are in 50

Fereitey, & te whole case is mtoretng as showing how difhcul
13 0 doride what tocallspeccs & whak varicis The oecurtence,
i, of sl analogous vareties i N. America from the gencrlly
roccivd disinct American & Artc Foxes (C. ulvs & agopus)
s an interesting ore interesting from these forms,
not being pmdue:d o Crom Briin, though they are, according
to Bechstein, in Germany.

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

iy marked with black, & as the beak "is much larger
eing mot only gher st the b, but more clong s, & jn. orm
mote stcrrasted of he ea * han that of the Ravens, it has

been admited by Brisson, Viellloh, Waglr, Temminck, & others
A AL SAR AL I ROINEI, £ 5 MM epacl atke
the mame of Corvus leucophacus.S3 viAs (s particlar rce s
known 1o where else, (though partial albino ravens do occur else-
ihee) s fct s ecn ved s an srgument it s 1 distinet
e argument might be reversed with equal
o bor bind o ndiod clhe produhon Js eademmc
in this smal spot IS3When, howsver the omithologist Graba
visits these islands, & s the case he finds that the pied
Favens (a frs quite white, i black feathers sppesing with
age), are produced in the same nest with ordinary
B ot when b4k & pedwere mated ihe vy pack
bieds or one wmlc mm with the others black were produced.” The
fact of the & picd ravns being sometimes/Simaisd &
producing ehe black'or it young, 1+t s we shal imm
Siely see in the cas of the Hooded crow, 55 conclusive a5 Or
e bl B S o T S SR e
nests of common ravens, & more especially with the fact of the

gy e oy of it it vl 33745
(e nach Faro 1530, 51 e besk s

aomy st Wi ot of Mocgim gy | iy s4d e Lomdh mnm "

Descrition of Ferac p 320, sy tha black & speckled ravens sre somet

Secn prred & that hothKinds ars sometimes found i te some nest.
I
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VARIATION UNDER NATURE

two 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 be was a witness that the pied birds are persecuted
driven away by the common ravens (p. 51, 54); & Macgillvray
once saw on the Hebrides a bird of his kind, apparently a wanderer,
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 uterly
impossible it would be ever to ascertain whether it was right o
call this form a variety or species./55/No doubt any chance
‘wandering black raven would be persccuied & driven away by the
picd majority, as these latt re by the black birds; & crosses
being thus prevented, it is probable that the pied colouring &
other sharactrs would besome i the coure of many geneatons
more fixed & c
Nows T s tan o the Carion & Hooded crows (Corvus corone
& comix): these birds are so much alike that as Magillvray observes'
“were the colours the same in both it would be almost impossible:
to ditinguish theny”. “The exient & tn of the grey-colourzd
space varies greatly in the Hooded crow [']' & Bechstein asserts
(ht n Siberia some are quit black, but o these can be disin:
guished from carrion crows I know not. The eggs of the two
speciesare undistinguishable s re their digstve organs & ther
sasesar o record n Germany,
England, Scotind ¢ & eand ol e o o being seen paired,
& the young are cither/S6/quit like one o e g o s,
mediate in colour.’ Hence several respectable omithologists have
Tooked at these birds as varieties; yet, as their voice is slightl
different & as different districts are often inhabited separately by
er one or the other form; & as when occurring together they
keep separate; & as the carrion crow seems to have a more southern
e Hooded crow & more especially as ordinary
specimens of both can be distinguished with the utmost facility,
Tmust agree with Mr. Macgillvray that, in common parlance, "the
two species are perfectly distinct”

) oy o i v g s34
e, e o hss i s Nargscicht 35170 Mr Saer
orms e s e b ko o . 1 gt . Thomaan s e
36 Rat it Inctin, ol 1. 309) Macgtivry vol 5 - 721

orkshire & Scotand




VARIATION UNDER NATURE

Lastylet us considr one aher case; we have in Brisin one
singl wellknown bird,the red Grouse, (Tetra Scotcus) which
veen simos universally ranked as 4 distinct & s
Confoned 10 the Britah ‘Whande, Ot oher hand th Fetrao
salicei of Scandinavia, is a bird which we might have expected
t0 inhabit Great Britain, but is not found here./57/Gloger alone,
as T believe, has argued at longth' that they are cenaily orly
local varieties of the same species.—Mr. Gould after studying
T. salcet in Scandinavia tells me that they sgre pefecty in
eggs, in the immature plumage, in habits, in voice & in summer
Phomag, withthe Sxcoption of the whte primary Teahers & fist
e cannol avod the suspicion tha they may possby be varctie./
57 vIThe Red Grouse is e v isbic i plumage, & essly uns
into sub-local racen: Macgilray sa tat  difos trom T. Saliet
in having s lesr bk (M Nison, ot quoed by Gloger sas he
examined 30 specimens of eti, & the beak was sc
alie i wo/sT1 apprehend e s o e Townd g,
es not seem improbable that colonies of the one might now
be cstabished i th teritory of the other; no ommithologist what-
er would e thrown 3 supicion on i specic diichces
Hence their geographical seperacion &
et et seems (0 have bee the sle couse oF e specfic
diversity having been suspecied; & undoubtedly as Briain has
0 other endemic bird this is an argument of some apparent
eigh - o o he tws o beng denica on B b
Rand f we b poseesod & o o cadonic spesie e rgamet

ery era
ndemic forms poucnm\/ by 5 county, & why should not
insular Britain possess ts single endemic Bird?

Thave entertd into hese thce last cases at some lle leagth
in order to show how difficult it is to determine what to c
a species & what a variety, even with using all sorts of collateral
evidence in well-known Birds, which are amongst the least varying
animals. The series seems (0 me an interesting onc, from the pied
& black ravens which must be considered as varietics, though
hitherto esteemed by most ornithologists as distinct & which
inhabit the same lidle island, but with some tendency to keep

separate—to the carrion & Hooded crow, considered by a vast
majority of omithologists as distinct, often inhabiting distinct re-
‘gions, but when mingling, often crossing —to the red & willow grous,

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

almos aniversally consiered s distnet & nhabtng ule dsinct
countries, but yet with a taint of suspicion hanging ov

VG i 1o o av St ari ot G Bigts, okt ket
lo have been esicemed specics by frst raie maturaliss can be

proved to be n at 1 will give one more case. The
i & g e (;unUcmm LUna toile & U. ringvia or lacry-
mans) have been by about an equal number of omilhologits

teamed a5 good of doubl] speies or as mere vi
ping-eyed form nhbits the norher isands & is il i
but Graba found that the Faroe islands. were its home, one out
¥ abopt e xising o g o at st Graba thought it was
speciliclly disnct. Tor besids the comspicuons ing of whic
round the fom the eye backwards, it differed in other
eapects: bt thee diTrenees Craba found ere no consing &
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-ey
In Madeira, there is only one endemic bird, but some of the
uropean birds ae lightly sller, & some are sightly dusider
& the Redpole (Fringil canrabin) retingSO) n breast
Ggho the Jec® Tie Dkt (ylvia siicandle) besies
being sometimes dusier mem 4 vanety, i which he black
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 omithologi rdine as a distinet species;
but 3 the inkabitants belews tht it s produced from the same
as the common black cap, there cannot be much doubt that
. Heineken & Mr. Harcourt s rightin esteeming it as  variy.
T will now give a single case in Fish taken from Bronn:” the
Cyprmu\ el & caast have gl been considered datnct
species, for they differ in almost every part in proportion, as
shown by the table given by Bronn; but Eckstrom namaes hat
the offspring of us removed from a large lake into
Sl pond.sssumed an imermediate form; & on e oher 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./
U1 have slected the foregoing insances, from being sbi to
adduce some_other 5 the mere existence of a
radunied series of intermediate forms. But T will now give 1w
Fatances lom Mr. Wallaston's works of Varition deduced from
Tagehuch p. 106,
& Vermon Hareot fmmhangamn iy e 1855 s sk o
Tt ofadee 1831 ekl de Navr. B,




VARIATION UNDER NATURE

inermediat forms observed with sepeia care by this exceleg
entomologist i the confined locality of Madeis
55 perhane the best cxampl; i vesy many specimess fom fmany
sites had not been collected, (clearly showing a perfectly graduating
sercsthe vargtis would have been described gs forming several
specics; those from the lowland & the wooded mountain slopes
appearing "altogether distinct”. It is
attains its maximum of sculpture & minimum of size at about the
elevation of 3000 to 4000 feet; both above & below which height,
Yas it recedes from the upper & lower limits of the sylvan districts,
it becomes gradually modified, & almost in a similar manner
Tt varics greatly in colour/62/shape. in puncturing & in striation
& 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 disirics, This beetle alo offetsan insiance, of which
very many could be cited in the most distinct genera, namely
of the individuals inhabiting the rocky islet called the Deserta
grande, attaining a larger size than elsewhere. To take another
vy difftent genus o beetls, namely Pinus” in which some
species of which "do not atiain half the bulk on many of the
SAjatet 7o, Ut Wy do in moes helised g 5
marvellously is this verified in a particular instance, that | have
b lte doub that five o six specis s clld, ‘might have been
recorded out of on”. Pinus albopicus has o scparate rdising
on every islet of the group, but all merge together by in-
mamerable menmediae links Very mony aihe coimples might
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.
Henslow informs me that this form kept true for two generations
t in the fourth year it was clearly reduced
se, because, the var. C. nigrescens, as
Henslow occupies nearly the whole of
Hampshire 1o the exclusion of the common forms;
e the argument from range, on a small scale, as with the Red
Grouse of Britain, which may be used on either side
! Inect Madernsiap. $: The Varstion ofSpcies. .
e i 360,36 For s cos e 11,303,878
s

Ao ey P raeanieadldii oarniebion by e o




VARIATION UNDER NATURE

Koch raised the ensting 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 15 species, & two of which were st named by De Car
dolle. Prof. Henslow on the other hand, though not duuhnng that
T. palustre, is a variety, hns found 1641 Jeome up
o four generations when self-s ren Koch na,, akn
Taised fom sced of one species of Tsatls: itoria, cam
prascon, dasycama,—forms a secies by De Candol Teichost
& other distinguished Bl mostof hee forms inbabit
irent yors o Futope & Siver. From culivaung ano
cruciferous plant Sisymbriam ausiriscum, Koch conchides et
5, chan(sbergene, Wild & &waxaufmhum& acutangulum, both
of e Condol

o one of the fw Briish botniss who
has xperimentally ried (0 est  species by cltivation; thus
has succeeded in raising on plants of Festuca loliacea “ste

Azores, are particularly interesting: thus
Aroran sced ot the Boggomin marsmum “paroek much 6%
thephysicalcharcier sof b Rl fiom the shores of Great i
eeds of the Tolpis crinita from the Azores, produced plants un-
disinguishable om T et yet hese plants diffr i he
pappus of the frui n s manneg on which ditinct genea have
been founded by some authors.” Again Mr. Watson has found®
that cltivation luting four generations in England o the forms
Raphanus raphansum, found in the Azors bas paraly
Chienied s drarre o the pods which was o et Goious
e i de, calou of Myormi Avorica tonds to Tl ous
country; & the seedlings have varied so much that Mr. Watson
is unable to say which should e refen o M e & il
to M. maritima; & some approximate (o the
Syiaiicn yet i it wid oo they weteas e
any other/66/species of the ger
" Al des Sciene, Nat.2 Seres. Bot. Tom 2 p. 113,

60 e o o coerion o Gamines (0 B e
den Begrif der Pilansenart, 1834 30) tht b repcated sowings Fanicum ciare
s ety angd e, il R hon] Phgologis, 1545.p. 167
 Condon Journal p.388 [
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VARIATION UNDER NATURE

The accurate Kolreuter' asets that he bas seen the Digialis
thaps, when culivated n norben Europe, & when arifcally
ferlised, s0.25 o precude iy povibiy o  crs e fot o
five generatior € the characters of D. purpurea, & at las

Was Somplelly comveried ino it The hybrd ofspring from the
reciprocal crosses o ‘purpurea were perfectly fetile
Dr Lindley in his Monograph on Digitalis expresses some doubl
whether Kolreuter may not have taken a varicty of D. purpurca
for D. thapsi, but as he speaks of his D. thapsi, as that of Spain,
he may probably be trusted. These two forms are considerably
unlike in many respects, & have generally been received as good

E. von Berg gives a curious account” of the extreme variability
of the seedlings of cultivated plants of Iris so that Dr. Homs-
[chjuch® asserts that he raiscd tueny repted s species from I
sambucina or Germanica; 1 confess
ecorded experiments of E. von Beel61 mnoid hove shougin
that there had been some mistake here, had not his results in the

‘manica
ihree of these, namely 1. florentna, Germanica & palida aré
Litesn specis & have boen ound growin iy seprae distrits,
& in their own native habitats remain unalter

e bl & rd pimperne] (Amgalls zrvcnsn&cncm.\ca) have
by a good many fered s, for
T e Lo o e ower they difor m some ot

1 Joumal de Physique Tom 21 p
T Loador's Arbortum vol. 31 1374 it s ssed tha M. Masersof Cantcrury
great risr of Flms, & thereiore one who oght t ade well, s convinced tht
e Ui
of Englich origin. In Bron's Geschlichic defs| Natur B 2. 6. ther i s
o S of e Shngs o s of Lol s L. wiihions
by kol D Wremedls RO Gy & ofy et cunse
Rin i . Gordo af B i 1o of Moy st (3111
ot s e oo o s mardlem dns Whesc e ' & s
abundance of imy matier, the plant fie ssueus 2 laucous-rigd appearshce,
WHich Mo proBibly originated the A alpins 4nd Sauses sl 10 hotd & piace
s s species

 Hors 855 bl & 1455.5.2.5.30¢
Flora 1848 p

3 Flort 853 Nadhshrit, Homsfhuc, . 44
icre Darin e scibbled n pencil- 1561 3 new var, Eugenis [2]1 red [7]

ey 7 came e and bl
18T Red & Bl v of A il rodased b il &
e Ses ot oncasing
TOET e et e whn crovsed.]
27
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VARIATION UNDER NATURE

67/the Rev

Chpermen e o ash nearly can hardly be considersd nbso!uk!y
decisive, in showing that one form can

D, Bromiield has seen bright bue & fesh colowsd flgwers on

espects /67 et Seran that cach Kind can be ong perpenated
by se *g Prof. Henslow

actually the same plan, when culivated in 2 garden. Dr. Asa Gray
Says that n the United States whither this xpzun < as besn intro.
duced al the coloured varictes arc met with, having flowrs of

yaisbi size, Berhard/6%says that it s Simost certain
have received coroborative evidence) tha the allied Anagalls
collna produces bhe & red idering these
several statements the probability seems to me strong tha the
oeula & arvensisshould be consdered only s vaites.  have
alluded t this cose ity oving o the renarkl able fact, that
Gaertner with all his o at oot & wotporal
trials” to raise a ﬂngl: T3bri betwen these o (oms, whence
he concludes that they are distinct: Herbert succecde
Anagallis olling; & ifGastne had shown tha he could atifi iy
cither varicty with its own pollen one would then have
d e confdente i e
most interesting case on record is that of the Primrose,
«common oxlip Bardfield oxlip & cowslip (Primula vulgaris elatior
. as everyone knows, in their flowers
folinge & habt, they al tree difer in the forms of the capavle &
seed:” the primrose & cowslip have &/69/different scent: they il
- somewhat different times: they ordinarly imhabit different
stations, the cowslip in open fields & the primrose on banks & in
shaded woods, but they are sometimes mingled; the
different districts in different proportions; 69 v/ in Switzerland
the P. vulgaris & elatior ascend to different heights the primrose
being the more tender.” They have, also, different geographical
ranges; Dr. Bromfield has remarked "that the primrose is absent
Tom sl b interor regions of Norther Europe, wherethe cowsp
! (Tecsdsle] Linncan Transactons vol .. 44 & (Wicgmanm) Flos 1821, . 1
* Loudon's Mag. of Nat. Hist. val. 3. 1530.p. 537, but compare with vol.§

3 Phologistval. 3. p. 6 it e Poanzenar p
* Bavardervesgung . 309 00 lhz\m»u nﬂ\m Tote Darwis ki ceonld
Gacrtner v by hance rcd only 3 male plant or wih femac polien??") ané
st cncelled tis query.]

£ Reve W Teighion in Amsks of Nat. History vo 2.2 erics. 1848, p. 164,
R e m Dobledsy

i ”
Hoakers & Arnos B Flors 1655, n.. u.w.,,m Ve Sehing
* [ Dashieday ] . 515, Prytologist vl
i
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VARIATION UNDER NATURE

is indigenous”: & Messrs. Bentham & Hooker inform me that in

the East, the primrose is fc casus; that the
oxlip ranges from the Caucasus to about the latitude of M
[ Jip from the Caucasus to four degrees northwards to

Lasly Gaetnr lboriously experimentised on theseseveral oms
dhring our years, & acuallycastraied & crssed noJss thin 170
ek, & e erange 1 say e only twiee succeeded in geing
nny eood et santy ced’/
sy st dht the Primulsce offr o mechanical
sttt o crossing," ould have been far
satisfactory if he had bomn St b o ariicilly forilse
Prmala wilh s ow pollen. On th upposion whch e
to me most probable that this extreme infertilcy is not real, but

nly 3 se or know
have, nevertheless, as good as, indced far better evidence than is
al!zmahlc, in most cases, of the infertlity of these forms together, —
liow persvetingly the experiment vas tied by the most
Pracised operator who ever I
Considerng these severs statements, i sees to me diffcult (0
imagie beter evidence tha in this cuse tht the primiose &
cowslip deserve to be called distinct species. But now let us look
to the other side: it is umwrsnlly acknow\cdged‘ that in England
there are so many intermediate forms found wild that it is most
difficultto draw any it lne of aemaration betweeh th o
extremes of the primrose & cowslip. And what is the result oﬁhe
many expeimen71/which | hw: bm. made? Several years ago,
he secd of a highly
e v .p upnmmm stllp, oxlips of vaious clours,
(8 blck poyanthus, s boscinose a natural primrose
eatig o amersan 3 plyanihes sl o me seedling hose-
S hoas comiiy, b aint » hosen hoas poticose, b abescty
the Rev’. Prof. Henslow” doubting Mr. Hcmcm experiment

i ce ybel Bt W C Wotion CybeeBrunics vl 2 p 290 savs
ol

 plantn the W of Scorlani
+ Bastarderreagimg. » 7215 & x. 17 butth table i not quit carect for & cross
e mentanc e 347 an vadued i he hie
el e e e o ol e of Pl
ot B veris srowng s 156 Leco, D o Fheantonon el o
)

 sttes by Mr
Yr.mnmomo[lmHmnmll Socvol v
© TovinncNiog of Nt s ot 5 195057400
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VARIATION UNDER NATURE

taok the seed of some cowslips growing in a shady part of his
garden, & raised scedlings which varied considerably, approaching
more S les closely to cersin ild oxlips cthich rof Hernslow
had observed; *& one was a perf xperiments
were not thought sufficient, & that most critcal e vyt
Uetmn und st el srods mang secdlings, from the cowslipy
(P. veris), from 2 Claygate om an oxlip, truly int
redite 1 o pnts kb 214 m primroso predominaing,
& the conclusion t which he arrives” is "that secds of a cowslip

anproduce cowlip & oxlip; & that seds ofanaxlipcan produce
cowalng, oxips & pem

The ckperiments of Mr. Sidebotham’ are, perhaps, the most

importat of ol fo e planis from which K prosued el ere
covered by bell-glasses & 50 crossng was prevented: He pertormed
o the operations wih his own hands. Moreove he expetimentised
on the Bardficld oxlip (P. Jacquinii or P. elatior of Jacg.), which
g very genrlly bon tosived 1 i disinct species; thaugh
in this case, as with the common B)«llp Mr. Watson & Dr. Bromfield*
have “seen exceptional mstances 1o ll the charactes, iaken
singly by which his plan s distinguished from P, vulgais &

vers": but Dr. Bromfield admits that it certainly has much
e sr ot it specen T3 M Shichohanys cxpenment wese
as follows, & they are the more important as he was a hostile
withess, & confesses that the experiments "disappointed me greatly
& interfered very materially with my previous idea of specific
identity”

These experiments bring out clearly the hereditary tendency in

ws
erbert experimentised on a cultivated red
manured, & from it he raised "a natural primrose on @ pnlyamh\ls

Som ve been myselfinformed) are onvinced tha
hamses ke s 1 he v e e e eangly denied them, 5 n
Gardener's Misgazine vol virp. 123

7.0
o 7 e roicd Sishorhan's s, Not sheet
5 on B-C Wation's Cybele Britannics ssies: Vol 3. p, 488 —doubis Mr.
Sishatan oxpements B
e v cmecy -l Tom F et 0 .o o i

i

o
Pl Sone S 1 i, London, 187 ot o 0. whcs i
e s sy b g v i

*Fhgialogit vl 1 p. 1001 & val 3.
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Seed fom
P Jacqui

Sead from

b
Seadfon o nter-
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sl & sgain o the succeeding year from his sceding hose-in-
hose (calycantha) cowsip b raised o hosein-hose74primrose
The Rev?, Prof. Henslows cowslip, whenee he rased ' perfes
Fontonc, was 4 gavdon plm & e ins shady picc. b gocs
Ror nothing that some authors have planted secds, especialy it
gathered from wild plants.* & have found that all the scedlings,
Rave come ime to their kind: only shows how e the kind i
when notdistrbed by cult
sy i R
of these four Botanists, Messrs. Herbert, Henslow, Watson &
Sidebotham; tree of whom, T may add, commenced theirexpert
ents in a sceptical frame of mind. But the results have been
lempted to be explained avey by he wppemmn of the iner
crossing of the several forms de Gaertner'
ebeions & oveRa xperments, (vhich ey A iy &
" Fromsceds of this form M. Watto (Phytolags vol2.p 218, & Dr. Sroicd
o v 369 (6957 eked S8 Sccdige o which 85 e mermedit.
et genuine cowsipe & 30 e prmoses
Fiyiclopis vl 37 150
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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
decidedy nt. M. Sidebotham sxprsslyS/ses e protected
his flowers by glasses; & this having been done, it seems quite
inceedible ths pere should have besh 5o rauch erosing i ol bis
five cases.indeed apparenilyss much variations n he offsring
in most of the experimenis. Morcover on the mouriains of
Soiand he 7 Btior o sapponed rybrd beween . o
digars grows “by thousands i places within may lesgues o
" so it must be with
the oxlip from its Northern range in Russia; so wi
(or P. Jacquinii) of Bardfield, round which place
does not oceur for some miles".* Lastly, & I may venture to say
that I speak after a careful study of all well ascertained facts on
Hyl—:nd1sm there is no known nstance of one speces etlsed
of another species producing pure forms of both or

assariioustialinn e il Herberts &
Henslow's cowslips & with Mr. Sidebotham's P. Jacquinii, if they
18 veen ety th i o . pimtese. Moveoner he
common oxip, o suposed Hybrd beween the primose & oov-
sl,yilded, 3 e have sen n Mr. Watso's & Sidebolam'y 76/
experiments, various oxlips & pure prim pure cowslips:
Whather we choose o imagine these hybrids were wmmma or
were fertilised by either pure supposed parent, so sud
ahsolus a reversion o cither o both parcasforms s in g
of species wlﬂ\ out any known analogy’ in carcfully r ccnrdcd
xpeimonts on the rossing of species. Evom these severel & oo
bined reasons 1 (hink we are Justled i absaluely rjectng the
view tha alhe forms prodaced i he fregoing severl recored
experiments, & likewise cxisting in nature, can be ted fo
by the erossing of two o dce sborignally disinet speces, ther
origin I think must be attributed to variation, but [ am far from
‘Wishing to assert hat some of many of he gradunted ntermedinte
forms may not likewisc b i luge part due (0 ther hiving 1

e time crossed, which no doubl would increase their variability
& péobably aid, i e tondoncy! to roveion 0 cither oné o
both of the parent varieties

7/In all the experiments, the common oxlip seems the most

2 [P, Brown) Annsls of ot History vol i, 1842, 156,
Dowledy A N T o 515
> T welLinim & marvllons e of amalogous in the
e, hongh 7t sl 1 o0 e o .M -m. e s rely 5
Hybrid some competen judges iy beleve ha  was poduced by the tmion of

0 s o he two specie
e

BRI ST, WX
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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
Mr. Sidebotham scems to have tried the sced of the pure primrose;
& it would be very rash to draw any conclusions from the apparent
reatr ruenss of he pimose; butfthis one experiment were
confimed, the primrose probsbly should be looked a s the
rmondial G, whenee s b derved though icrmedisie
o the cowsl. & th Bardfld oxip. . pemape. e
‘most probable view that the common oxlips are varieties of the cow-
slip, easily reverting back towards the primrose; some of the
forms having been complicated by crosses with either the primrose
orcovaip. T have entred int thiscase with grea dtal because
ing the structure habitat, range in height & latitude, &
appareul interilty of the 0 forms, & the many carful exper
m, this scems the most interesting casc on
Tecord. "An able Botanist has remarked: that f he prmrose &
cowslip are proved to be specifically identical, "we may question
20000 theT8presumed species.” If comman descnt s Lo enter
into the definition of a spet almost universally admitted,
then 1 hink i is mpossble (o doubt hat the prmrose & cowslip
are one species. Bul if, in accordance to the views which we are
ng in this work, all the specics of the same genus have
2 common descent; this case differs from ordinary cases, only in
as much as the intermediate forms sill exist in a state of nature,
& that we are enabled to prove experimenally the common
ence common practce & common language i right
in giving (o the priarose & eowslip distinc names
Foill end hi loog discussion by recaling aienion (0 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
cowslip & on various other sublecs/79Mave stood the test of
subscquent observation. Mr. Herbert affirms’ that he raised @
powdered Auricula (. uricul) from P. mivals, & that he kewise
raised P. Helvetica (described as a species by Don, but treated as
a variety of viscosa in Steudel) from P. nivalis; & that thirdly he
raised P. Helvetica likewise from
concludes that these Swiss Primulas are anly ocal varve\v:s'

! Phyologit st Hor.Soc
anxnnblank e it o s ol Dareinpeneiie e Scassion on
arge genera’|

m

PR TRET SRS SCR. W UG . e T el 10




VARIATION UNDER NATURE

AUWide ranging. common and much diffised species iend mosi
vy The elde De Candoll, & severa other Botaniss’ have
insisted that it is the widely ranging, the commy igorous
Danis swhich vay most A1 AA Be Cangolle: ives -yt of
117 species which range over at least a third of the terrestrial
surface, & he states that the greater part of these offer varieties,
T have atempted t test his proposiion conversely; hat is by
taking the species which present varicties, & seeing whe

Jocge ropoeuontof B e coramon b widely diffuscd . ther
own country./AlLedebour divides the enormous teritory, included

gamic species which present varicties, marked by Greek letters, &
age range over 4.94 Provinces; whereas there arc
5347 species which have no varieties, & these range over only
2.43 provinces; so that the varying species range over rather more
han tvice s arge an area a th othe specis. The rle holds
very nearly the st of the four volumes is tricd
epaeicy B we hall resdy e & hav 1o dkiuss th may
difficulties which arise in considering the value of the varieties
appended by Botanists to their species!
A2 the London Catalogue of Briish Plant the number of the
18 provi ch each species has been found, is added from
M. C, Watson's Cybel Brianica. The namber of varicies given
in this Catalogue is not great, but Mr Watson has added for me
in M.S. some others; the principle on which he has acted in doing
this, & the reasons for omitting some varieti
genera, are given in the Supplement (0 this Chapter; but T may
add that all the varieties here included have been ranked as species
y some one ormore botaits. Now ther ar 1053 spcies which
have no such varieties appende these on an average
e ot g il
which have such varictis, & these range over an average of 14.55
provinces. I have, also, tried these species in another way, ot
by taking an average,but by sceing how many secie range over
all I8 provinces; & 1 find
516 odeur i the whle 18
205/1000 wheeas of the 163 Secies which present varisiss
there are 70 which range over the 18 provinces, that is e
proportion of 414/1000; so that proportionally tw
ihe varying speies rang throughout the ighicen rovincen s of
the non-varying species.
" Borau. Fore do Cene de 1 France Tom. 1., 10
* Geograhie ormique 15 . 556, Acly 564811
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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
mumerous anywhere I s small area,lke Brtsn, where 8 plant
found in cvery provinee, diffusion & commonness almost blen
fogether. Borea in his Flora of the Central part of France (See
supplement to 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 any marked, variety, of

which 240 are very common,—that is in the proportion of
18771000, (h:rc are other m Species with varieties recorded,
¢ very common, or in the proportion of

$0451000; 50 tht proporaonally more than twice a8 many of
varying speses are very common in compatison wihthe non-

ing. d may here remark that Boreau draws a distinction
bu\vncn the polymorp}uc specie, which vary almos indefntely
are not included in the above number, & those species which

pmgm Taricics sulfiinty distine 1 be marked by Oreek
letie

X 4/ Miquel in his s of the plants of Holland, marks a very
few species having varicies & marksal e very common pecies
but the recorded varieties are so few, & no particulars specified
in regard (o them, that the list is not satisfactory: there are 1133
non-varying spcies, of which 201 ae common or i proportion

of 177/1000; & on [the] other hand there are 46 varying
species of oot s ek, o in proportion of SE/1000;
hence more (han thtice as many of the varying specics ar¢
Commton than of Ihe sopvaryag shceis, bot th peaparion 4
robably herggamen

Agsin Prof. Asa Gray in bis Flora o the N, Unitd Staes
appends the word common to many specis, & I find that of the
1531 non-varying specics, 439 are marked as common, 237/1000;
‘whereas there are other 202 species which present varicties (either
marked in smll o lrge type, see \npnlcmcm to this chapter), of

ich 82 are marked as common,—i.c.405/1000, here then,

not far from proportionally tyice as masy,varying spomis or5
common 1 of the non-varying.

e foregoing cas uch numerical evidence
as can be obtained, summtcd it [m] doubls on the value of
1 Mr Wollastons Tnscca Maderensia (fntoduct. . xm) 12 Colcoers ste
mentoned e he ot shundan I vl n (1 10 ot o ok
ey he added, 2 1o nforme by Ms Walason, 3 Pbkos g Oxytcius. Hence
ouor e 452 pecies, ot on v4 o al s secis & vorycommn, Bt
SFthe 6 apecich, which presemt varitis,ss ae very common, L&, one enth

O varyin Species revery common
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VARIATION UNDER NATURE

the recorded varetes, support the opnion of thase botarists,
who beleve tht the ecies are
liable to vary, or t pmzm Vacis which b oo thought
iently distinet to be recorded. We can understand why wide-
ranging species, which live under various climates, & which come.
into contact with diverse groups of organic beings (a much more
important onsideraton, 1 tink will b seen i a fuure chapte)
ould vary mare than loca! specis. Wide anging species will
also  seterally om/A SAfbe mor fct of the inabiing many
T o o0 igour which hey show i s Tangin. o &
cnmmg into successtl competiton with many organi. beings
under difften climats, wil geneally b conimon of indvidully
indeed Dr. Asa Gy afterexamining i question sys,

e el oo thae spesie of whde v
country s o frequent acruepor, tht 1 have o ncticed
any strongly marked exceptior "Even in regard to species
Sl comirach s megEatity o vatoems ), i
are not exposed to very different conditions, we may, I think, see
why such species, when common & much diffsed n their own

country, should present more varieties than when

Suppors virisies o be mere flecting prodactions, ik monsicsies
then, f orginating n exactly the same proprtional numbers in
common & rare species say one in a million individuals, they

amongst the common than the rare species; & so would be oftener
/AGirecorded in botanical works. But of two species, if one were
common & one rre during the whoe or greater part of teir
existence on the crth, then a greaer mumber of such fleting
yaritos would, i ally originate in the common

the rare species. Now T b, though we are here fore-
ualing what we Shal have Jereatier o discuss, that by far the
most effective origin of well marked varietics and of species, is
{he natural selection of preserviion of tose successive, shaht, &
secdental (35 we in our g rorince must call them) artins
wl in any way the individuals thus
aractonzets bosce thers weula e + benes chines of esidios

succeeds in his life-time in producing a new & valusble
fhan does a small amateu flois

S o the Fors o he . Ui s, n Amercan Jow
2o Seis, 1857, Vol 3., 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
its esistene on'
e do ne iy il g it oaaLy el
e oy to ety & deng o varictc, e fecing varions
‘monstrosities./A7/Borea, for instance, & others ess
stated that they record only the more strongly defined varietie
more than one-third of the varieties marked by Asa Gray are
considered by
the London Catalogue, the greater number of the most trifling
varieties have been removed for me by Mr. Watson & all those
which are eft (182 in number) have been rarked by some one

bmm;z 33 species. OF the degtee of pecmancnee of varitis fn
ow hardly :l\ythg hnz hen  varicy s
s throughout any even quite small v

st suppose that it sn some degres permanent. We have seen
e case of certain land-shells of Madeira that some of the
yaieties ar of extremely high atiquty. Now when a variety s
rmanen, whether it has originated in o ingle
e et of by 1 seion of & ich
Variations through natusal ‘sclection, or (hrough the dircet &
‘gradual action of external conditions, as of climate, its first origin
is even of less importance 10 it, than its preservation; for in order
0 struggle with all
other organic beings in its own country; & this shows that it has/
A 8/at least nearly equal, or has perhaps acquired even some greater,
constitutional advantages, in comparison with its parent-species.
‘The mere fact of a species being very common or widely extended
shows that it is advantageously situated in respect to the inorganic
conditions of s life, & in respect to all the other organic beings,
animal & vegetable, with which it has (o come into competition;
& the varietiesproduced from such comimon specie,from iffring
lne fom them, wil gradually pttake of (o have in xcess) thei
advantages, whatever they may be. Finally them, T suppose that
Common species present mure varitin, when thse ae in some
degres pemanen, han do re specie, from art f the
advantag ke ocics commont Snd this
arieties ok mow consideing those whely due to he divee
stion of limate &) originate more fequently amongst common
speciesthan amongst rars owing to more accidental (s we must
Cll them) vasatons aising durng (e whole & a speci
Rt om0 s f & i
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 area, are those wich bave cxisted for the Jonget
period,seems t first opposed Lo the/A 9/foregoing conclu en
T cannexion with my view that losely allicd species do not
essenially differ Trom varites, for i implis (hat the secies
which have rsnged frhest bave ongest remined immutablc Dut
Proposiion, which san be done with equal ruh,
ot o dseontane oy tha speces which have existed
longest, have had, owing to geological & other changes, the best
chance ofsreading st The ajority of such specis we may,
withou contradicting the law, suppose o have become modified
enhev into varieties o info new species, but that a certain number
undergone no change (& it has never been pretended that
e Fanging species universaly vary) has givn ris o the fore
going palacontological law./

AN/Geographical Range of Varieties themselves:—1 have met with
scarcely any observations on this head. When two varieties inhabit

distinct countries, as is often the case & as is very generally
the case with the higher animals, it s obvious that the two varieties
scparately have a much narrower  ange 4 than the parent specis

A varity or nsance, inhabitng N. America & anther variety
of the same spcie infibiing Ertone wiloih have  very
imore onfind ange than th paren form; 0 on 8 much aller

e many \ﬂneues of endemic specics, confined 10 he
semml: jslets of the same small wrhipelgo (fr insance i the
ccts of the smal ‘Madeira group described by M

Seloson, oo (5 same il S e . mmetous alpine,

mariime, shade o moisurcloving varicies of speces, whicl
only live in other and different habitats, hav n

anges compared wilh eif parent-Types. These consdersions

alone make it probable that the far greater number ofvadtes
have narrower ranges than the species whenee they have sprung
T have looked to many local Floras, & as for 8 T could judge, the
yeoorded vareies soatn ueually 1o have,resicied ranges, 1 (e
London Catlogue (1857) the range within Brian i given by
Me Watkeof ome, namety 53 , & 1 find that on an

enge over 7.7 Provinces; whereas the/A 1146 specis,
o s vctes blong ange ver 13 oF e provinens

* Al s depends on the abirry assumption var & which specis.
(A B i g Wt i P ot werts Cnag o
of s o, 109
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VARIATION UNDER NATURE

or over nearly twice as wide an area. Al my request Mr Watson
was so kind as 1o append remarks on the natur of the habitats
of the ranges of those varicties of British plants with which
was personally acquainted; but as he stated to me, it was not
possible to arrive at any definite conclusions from the numerous

{0 one or 0 3 few localities, but ofen pretty weidly diffuscd
3 800 many varieties a3 o a known, ity loal, & some

e bane become exinet Snce having beon fest noiced in
v e B vrichon s . ity <onined to 417
pticula locality, or abitat seen to be raer than the type-

“The only pubhsh:d bscryaion which [ have met with on the
range of v: —a competent judge in
e to the temestodl e bt e
thit he several/A 12 varites of & spoies seldom have the same
range with it or with' each other; ‘each variety has its own limits
of disributon; one varety il ofen have an ‘extent of isri
bution equa 0 that o two of more othe varieie! o the same
species. ¢ s Gl the
Srephical isribaion with spec
they have been aborginally esi o ven

from his remarks that varicties generally have more confined
ranges thanthis type-speccs.*

ases, this latter remark, is (0 a large extent a mere

called a species and the other a variety, the commoner of the
two, is almost sure to be called the species, and the less common
one, the variety: for we cannot tell which of the two has branched
ot fom the .um

oo closely aled speciesdonot difer essnially
trom a species & it srongly defined vriey  was anxious
ascertan anyihing about the 7anges of such cosely allied specis
o] con advance S oey out single case, a6 folows: M Welson has
for me in/A13the London Catalogue (dth, Edi).
el o oty t & does not include the most
doubtful
*Thisis easning n 00 (e The ideaof vl i unded n vaicy. (1D 111

! Compiions o Conhley. No. 0. 0 et & g af e e of
Molhuca in Tamaics

i D kG
i fom
o b e the pecis & whichfhe vy
NEET R N | PR £ el o




VARIATION UNDER NATURE

species, the forms therein aditted as species, which he considers
as most ik varietis: he has marked 63, & adds that most of
these have been of late years, as it were, cut out of other species;
ey have all been constdered. by some fow botunists 45 mere
varieties, but by the large majority of local authors have been
ranked 38 good species Now I fnd that thse 63 specis n the
London Catalogue range on an average over

hat, they have very nearly the same extent o rsng:, it hat
(7.7) of the 53 printed varicties in this same catalogue.*/

A14/0n the relation of the commonness and diffsion of species 10
the size of the orders and genera in which they are included:—My
bjet inlooking at this queston egards Varion:_AS we have
sen that a lrge propartion of the common and widely difsed

pecics present varictic species oceut most
Hequenty in the emaicaly oge. oo & would 5o
indicaton that grater number of vayi 1 specios would evur
in them fer subjec i an impertant one which we shal
presently have to discuss/AL4 vThere f, a5 iLscems o e, some
3 pror probabilty hat the specesinthe large groups wauid be

enerlly common & more widely diffused han in the small
srours; for e “mplc fict of many closlyaled speces inhabiing
that there i something in ts condition, organi
or morgamc Evouriole o them & this by s woud 1esd o
jes umerous in nclviduals & widely diTused within
mal county beyond the common avrgge.
14/Alph: De Candolle has shown” that there is some but very
et tvldzng: tht the Orders numericaly lage in s country,
include more comm vulgar” species than do the smaller
Orders, but that the species of such large orders generaly have
* Very good remark. (D]
" Alph. De Candolle Geograph. Bt p. 362 ks a dieetly apposi view. e
e it v o Sl Fis srs ok (owbleTe 3 o many
s e’ Bl we e fen i e encly e e e

Geograph Bol.p.463.470.p. 362
0
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more confined ranges; & he concludes with some doubt that where
nly a few species of an order exist, these will be the more robust

rom reasons no
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
orders” Bt whether i generaor ordersA [/ are Yoy m
causes uhich woul tend to conceal guc ¢ reult: N
cations are considered by many able oanias o i
iy e The spesies i lrae perera e s emarked (o
me by Mr H. C. Watson, more et o centity, & he belicves
any species in such large gencra, which are n ed as,
dmma in disant counries would on close exemination ofien b6
Tound to be entical; & sonsequeny such species in i arger
geners ol ey have e anes than ey appear 0 hove
ke eoves e Wil i be e e diffrcis
in the Fange of & species, Accordng 1 the vl set
characters,for ngiance & European specics having & vnncly in
N. America would have an coarmons range | bm 1 that vaiey
anked as a specics, the range of th ould
o el redieed Adquate & ors pan encraly e
very wide ranges, qite ndependently of the queston whether
they form parts of large or small genera. Lowly organised plants
SomerbL e vimgs Rt U ahe more Higkly orgtnied,
and Tasly when two, ieas, sepaated by the sea or by other/A 16/
baers, are consideed, lhe capacity for disteminaion in the
species in common, would probably come into play.

{Some of these muliform causes of srror may, I think, be in
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 continuous
temitory, more especially if not of vast size. And for my special
oot g o3 Wheiot ucee Yariatcs beve Ghoated
in any country (or if originating elsewhere, are in this country
enabled to subsist) amongst the larger or the smaller gener, it

" Dr. s Gray (0 Amerien Jowma of Science, 20 Serics, Vol 23 5. 91) b
Biicbated wpder 430 species which re the Widest rangers in the
Rorher- . Stte & 3 ihe same o th modh oo specios © Bave had
hese ovders 50 aranged that ai the species (477) ncluded in he Iaeger rders
e St e early eqgal in im0 ey 55) inciuded In
the smallr orders. And 1 ind that he mumber of he & & common

e i . e orders i h
023371000 1 213/1000. 1 the apecies could have besn sranged by £eris

included & arger proportion of hese commor,
“widdly anging specics. M
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VARIATION UNDER NATURE

seems 1o me quite immaterial whether the same species in other
countrics have very wide or narrow 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
8 n thesmllrgener, nsix counties)

¢ here see a slight prepondetance i the lrger geners in all
he coses encems in o, and Miuels abies aife more or
less, in every single respect, a5 ar as | have tied them, (rom
those of other Botanists. The slight preponderance would probably/
AlT/be somewhat increased, more especially in such large terri-
{orics 2 those included i he Flora Rossica, f some of the man
above-specified causes of eror could be removed: for instance the
influence of peculiar stations on the range, which is independent
of the size of the genera/AL7 v/I may add, as supporting the
{able that Dr. Asa Gray finds that 75 per cent of the widest ranging
species in N. America belong to genera having above the average
number of species' and in regard to "Lummonness we sce in the
table that a greater number of species marked as "common” are
ncluded in the larger geners; <& indeed a8 already remarked
Dv Asa Gray has shown that the common & widely ranging species
e irvealy e e ) D Hookossan Sl il
esult by tbulating m= s o © Euro America,
Which have a vast range & thes usually belong fo lrge Gener
Conversely, in regard 1> commonness, b, Haoker hat reearbed
to me in a eter that i s genral Herbarum, genera it single
specics are represented by a single specimen far oftener than larget
geners, showmng (hat the genera with a Smgle species are usvaly
rare i individuals.
pegard to the cxtent of diffusion, the preponderance
sl i TabIe ., o of st i e
OF the ranges of al he species in the harger & smaller gonern be
{aker, nsiad of, a5 in he Table,th proporional numbers of the
species having unusually wide ranges. Thus in the Flora Rossica,
* ot o indyout i o s e, b ope sl & gt mow
onty vaguely from ncmors. [CD1
ittt

* American Joummal of Science, 2nd seris. Vol X1l 1957 . 350, D, Gray emarks
it the conirse of he above proposton docs not hld goad fo outof 33 pecies
Wil have the narrawest 1ange of il the species, 21 helang o large gencrs

mtefering couses, 3¢ extincion. hg ction of fhe Glacil cpoch. shince e
Seminarion, may have come inia play
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VARIATION UNDER NATURE

alt he species (3955 i number)inthe lacger geners (!or the size
of the gners s e (able) ave an aversge range o
ereas the species (2407 in number) in the smallcr gencn hnve
2 lighly larger average range over 2.38 Provinces. Agai
London Catalogue of British plants (Sth cdit), the (pzcves in
e genera range on an gverage over 114 provinces, n the
ettt 2 provinees. Nor accrding (o the views, which
his work discussing, i his Suypising; for we here | ook
e Teanching o o varieics, & tese thea becoming
modified cans which it will hereafer be e
ol o closcy lied, & ukimaily nto qune disune
species: now we have seen that varieties generally have narrow
range, as have those closely allied forms wi
me by Mr Watson, &/AlS/which are admitied in the London
Catalogue as true species; & such forms, when a general average
i struck, would greatly reduce the range of the widely diffused
species—including those secie. uf which the varietics bad ot
as yet become converted into local
B o oy hoeser athercav of doubt and difficuly
here comes in. We have no reason to suppose that all forms, even
within the same class, undergo modification at the same rate;

brachmnnd< in comparison with acephala, & these with gasteropoda
3te replaced at 3 quicker at than the more lowly organised,
Hence of two sts of specics, having criginally exactly equal
ranges, one set might become after a given period converted into
a greater number of new specific forms having restricted ranges,
whilst the other set remained unaltered with their original wide
ranges, T et that. on our theory, this may be the explanation

sitae,/AID fo y many.

Peiinn very highly organised plants, having species on an
average with very narrow ranges.’ This view may perhaps, also,

i Gould in s oot the i of sl 145, 22 s i
& few outying

10y View: been onveied i rereSERIANG Tace & SDEGIC i he severl
Secions af the souniy.

m
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VARIATION UNDER NATURE

throw light on the general rule’ of lowly organised plants having
wider anges than the more highly rganisd: (hough probably
o grester acilty of disseminaion in most of the owest plants
o oty noad the vl O hrviow, .13 ot At the
more hghly organised producton tare have originally had
Rarrower ranges, but ha they soonest become changed into local
& ditnt species.
AfThe undoubted fact that not rarely species in the smallest
gener in 3 country ao exteemely common & range very widely

s not opposed to our view; for a species, befo
mad:ﬁcd mlo sc»cral dm.m species mhabmng dmam lucnlmcs,
ding 1o

ehabied by the forms derved from oo orlgmal un
altered specifc state, o durin its sucessivly modifid sats.
On L some cases are on eroups, possesing
aumerous species all of which e indvidually very oa

very conined ranges, & e wih noing special i the muom
inhabited by them t0 account for this. Dr Hooker has given® @
most tiking insance oftis fct n the Conifera of New Zealand
& Tas ining the fossil Lepadidac of the Chalk
peiod, T was much sruck with the rumber of the species o cran
genera in comparison with those now living; & very
S 5 vl snccimeas We sy, pokioe. lvypomencauy
account for such cases, by supposing that such gener

Toad towards extnetign: ot E-Forbes & olhers have remarked
that the first step in this road is marked by a reduction of the
individuals of the species. 1/

20,0n species it egorded vriies being more resent i large
man fn gl g —
m looking at species as only strongly marked

& e mmucs Towas I to antcipte tha the spe
of the larger genera in each country would oftener tend to present
Vaicis, T i speccs o 16 ol gomer: [ On W i

ever many closely related species, (i.. species of the same
genus)/A20/have been formed ] many varieties, or as 1 look at
them incipient species ought, as a general rul, (0 be now forming,

3 Goea i)
o can it b ot
T Cophe vt b s (€01
! Alph.De Candoll. Géngraphie Botanique.p- 499, 519.

2 Dr foker i (Flora Novas-Zeland e 1. XX

* [See Appendis for D cariér version ofthe apening for his secton.]

s
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VARIATION UNDER NATURE

Where manylarge tees grow, we expect o find saplings. But if
e look at each paes s 8o ecial act of creation, there is no
Spparest reaton by more varisties should occur in 3 group
Hiving many species, than in one having few. O th other hand,
Whert many spesis o genus have beeh fored trough vaain,
circumstances have been favourable for variation; & h
might expect that the circomstances should. generaly be st
favourable fo variation & that varieties should occur there at the
present day in larger numbers than clscwhere./
A21/To explain my meaning further by a loose
nation consised o lansof very uncqual sizes, & f we d dnew that
these clans in ancient times had been very different in size, some
‘much larger, some much smaller & some not then existing, & yet

Fl
H
EY

i we divided the population mo wo nearly equal haves,al he
largeclanson on sde. & he many smallclans on the ther side:
e should expec to find,on taking a census at 8 modetaely
& inerval that the rate ofbirhs over deaths was greater §
Torer o thi i She Sallers e Shouid expies o fnd
50, notwithstanding that we knew that some of the small clans
were now rapidly increasing in size & some of the larger clans
detining/A 21 V1 we found thist bethe cas in svera tions
of clans, we should conclude that the greer e of
e death was he cause o he sz of the g clans' & nol,
o mres: e recon rmigration of the large clans/AD1/ What
the rate of births over deaths is to our clans, 1 suppose the production
f el b o e e of secs i g bt ok
ely in looking to the varieties existing at any one ime, we are act-
8 a8 i 0 o0k & cenate of (el ot exceasiel short ival,
Each child does not grow up to man's cstate, nor by any means do.
suppose tha cach variey becomes convertsd ino  spcie. What
death is to the individual & ultimately to Lsuppose cxtinc-
ton o be o the varietis (0 the species, ey e gem
1 may ac hat I . ound any tace of he reaking up of he arger
lang into smaller clang, we shouldinfer ha tis s the origin of

ew clans, which, had arisen since ancient historical imes./
1 was stenglhned in my expectaton of flmlmg more
varieties in the larger gencra by a remark of Fries," that,

gencrs conaining many Specie, th Indvidual species sand rouch
closer together than in poor genera: hence it is well in the former
case to collect them around certain types or principal species,

* Quoted n Henfrey's B, Gazete. Val. 1 [acuslly vol. ), p. IS5
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VARIATION UNDER NATURE

about which, as around a centre, the others arrange themselves as
satellites.” And according o our theory the closer two or more
species stand together, the more nearly do they in so far approach
the character of varieties; we should also bear in mind, as has
been shown in the earlier parts of this chapter, with how much
ittty atrliss diingush spesics from varitics,cven n the

y debateable forms there are
nmongtl e i of Grea Bt of Frnce and of e Urted

e same remark with Fries: he says 'in very
extensive genera, the distinctions o the species are s0 minut,
that it requires the most practised cye 1o sepy
el B Hooke on et remae & hough he ot e Asenod
he subsequently quite concurred in its substance; & indeed this
1fnd s an exremely genersl mpression with ll good observers.
1likewise conslied Mr. 1. C. Watson, of whose caution & judg-
mone T bave e hgheos apinin: aier Some devcmton he dress
o, aiough the ATiclty/A 29 ditnguihing i s benis
TS0 s cuh pcirGom 9 olhes, s chviusly ouch rstec
than in distinguishing or m two others in a genus of
e i o b Beheves o genealy h evrenes s more
remote in the larger genera than in the smaller, & moreover that
the species in the smaller genera are more distinct from each i
e represencd the dlﬂ'crmcc in the folloving diagram.
genus wi 2,3, EART el
with four pecie, £
No S V— some s.mu gonera
Having very closly relaed speces, & some few having
ey Sisioet specen. Foren. 1 oel st thay ol e maraog
wouldallow tat in very many genera, some few species stand
isinctly than the othrs; & that the remaining
Hosty alid e e ot all cqually refated to ach oter
we been represented by the figures in the above two rows
Beig placed a¢ unbl distanees, T cach oihe;, some. being
owded, like satellies, 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 Fries docs not observ that sl? [sc] large genera are made up of two
s afspecies, ane set 5 distinct ntr se 4 those of small Scnerathe oiher
il mosedive (1D H]

" Quoted i e Boston Journal of Nat His, Vol 4, p. 474, n aricle by Hldemsn.)

)
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VARIATION UNDER NATURE

facultes interfere: thus all the genera with a single species have to
b entrly removed,ss such gener/A 24/ould not sy ove
losely rehted species, but ane specie i sometim related
Closely 1o two or even hres other species, & then one doss not
know wha to do for a standard of comparison. Morcover in these
very closely related forms, the difference of opinion between
Dotanst, whether of no they have been rightly clased as species
is carried to an extreme. However, I may briefly state that Mr

admitied as true species, but which are very closely related to
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 of
2 specie: at in proportion to the mumber of species in these
g et e OF g, the Yo cloely eltcd ot i
as .90 in the larger genera to 35 in the smaller. Dr. Asa Gray
fas kindly gone htough his Floa o th N. United Stts & has
marked for me all the closest-allied forms, which s

& belleves (o be neary al, rue species, but which he coneiders

rked these in couplets & sometimes in triplets: in the 996
species included in genera having six species & upwards, there are
296 close species: in the 696 species included in genera, having
5; o that the close
Specics in the larger genera are as 297 to 275 in the smaller genera.

ooker also marked for me the closest allied species in his
Flora of New Zealand (see 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
genera./

A25/To return to our question whether a greater number of
varicties occur in the larger genera, which, as we have just seen,
appe to include a large popartion o clowely lled forms,

difficulty, o with an

approsch fa cortinty, fom vasiehes, Al s, 1 “hough it would
be a simple affair 10 discover this by dividing all the species in

lora into two nearly equal masses, —all those in the larger
genera on one side, & all those in the smaller on the other side, &
then count the number of species presenting varieties./A 25 v/
I chose Floras, because these are much better known than any
considerable Faunas, & plants are highly variable. But I have
taken two well-worked out insect faunas./A 25/1 soon found, how-
ever, owing t0 the kind suggestions of Mr Watson & Dr Hooker

s
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VARIATION UNDER NATURE

TABLE 11

o i Chaper.

of a thowsand or somparion, nd ax pinted i lrger
5 to cath the ey, The right hand ows of figurs n
he three columns, with decimal,show the verage
numiber of varites whic cach varying specics b, —
s the number 1150 shovws that ach o varying
specis have on aerage berwcen them three varitics

Great Bitain, Bentham

e with  speies nd.
s Fencinore by
i e g )

Grea Brtain, Henslow

srger Genera with §

né upvards

smaller with # specis nd
i

“The Varctis st divided
into two seoups,the ess
srongly marked, and those
which ave been ranked by

some eminent Botaniss 35

specin Leser Vi

Stwonger Vars
Grest ritain—London

i

wards, amaller with 4,3,
2 pcies

Smaler Gnera
Gncluding tose | Generawih
Loger Genera. single secie

l01- 152 140 f59- 119 130 |28 94 10
o o0 fras 1o 55 100

[rencit e by -
N s rgest)

97« 157 135 |s5= a2

6 1000 2 1
52 - 0 18- 3
Ee T )

* Darwins holograph dratfor s tble i in ULC ol 16,1, fl, 167]
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VARIATION UNDER NATURE

ol ot

Sl Gorra
(inclading hese | Gonera i
Lorger Genera | withsiglesecie) | _single peies

Conre France Bareas—
LirgerGenerawit
speies and upwards

B e .
T R Ex R ot
m!L:m vmond
n- 3 3= u
oG [ss w0
o0 =15 172 [ 162 = s 179 32 92 150
F T (T F T

ot = 162 137 | 130 = 184 131 | s6 - 13w 126
o7 o s fo |0 dow
i,
s S snd | o8 s 14| s+ a3 va| 12+ 36 116
sy fs6 o0 o doeo |5 fom
s, Lesshonr (N1 4ol
gt LagrGen
e md
iy, [0+ 124 vas a5+ ot 16
e idomts 953 T |07 o0 [475 o0
Lt Vo1 7= 167 02| 2 10 132
sy E e
o2 - 158 156 o4 - 122 135
T i
7L = 188 149 94 ~ 157 1.50
w0s w0 s o
122- 214 15| 52= 121 136
ETINT R P
Gt wit3
smaller it 4 p.and
i To o kinds
orvn ket 2 o 10| g5 0 13| 32 s 1
i3 T | ot o
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VARIATION UNDER NATURE

Tabie cant.

Saller Genera
Gncluding those | Genera wih
Larger Geners_ | with sigle spcien| _sngi specis

Canary sands, Weh &
Berhelor Larger Genera

with 4 spesics an B
Spvards,smalerwith 3 (49 = -
nd dowieads, a 51w
tndia (partof Fora)
cr & Thomson
Lager Gengrawith 7
b3 21 [T} TR
Wil species nd | 28 3o
" £ i6s o

T del P ok

Larger Genora wit

et vpwards,

Smaller with 2 sprcies and | 12 =107 157| 16 = 98 137
ey

H
H

New Zealand: Hooker —

spcies nd upwads,
vl with 3 specisand | 52 143 182 31 = 114 205 15 - 4 200
St ETRT I TR (T

nsects:Coleopters
adois: Wollason—
Larger Genera with &
species nd sparde,
swaler with 3 speciesand
downwards
Sweden-Gylnhal—Larger

sutef o -ass
ecismddovmwards 1344 100 | 485w | & 1000

that there were many grat diffculiesinthe way. The subject s

highly important {o us, as we shall see in a futtre chapter, that
hese diffcuies must be discussed at tediouslength; but i wil
be convenient first to give the tables.

o Table 1 we have seeralof 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 gencts. On the exreme right hand we have the
genera with only a single specics, but these are likewise included
Smongst the smaler gener, Somé of he smalle Floras have beca
selected simply from giving remote countries under different
climates. T may premise that | have given every single Flora (&
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VARIATION UNDER NATURE

TABLE I'
Swaller Genera
(it he smallst
Lorger Genera_| _whallyremoved
e B Gt E) e 1 13
Bt Bager g e o0
Geners with 8 sy
Srmani, i i pcis
ot
e of France: Bores— Larger | a6 ol -us s
< 505 T
51 199 w4 =16 195
26 o w0
Dalmatia: VisioniLager Genera | 120 = 10 13| 136
Wit  spciesand upwards, L
Smllerwith 7.4 specis ot SR
ehcd
Rl Gt L B s o me @ o
Geners Wit § spcice o1 o w iy
s, sl wih T4 species
bk
Rusia: Lo | n s e -0 e
G e FroTy [T
s i 156 s
ncluded
X Uaited St A Gyt | 76 - 107136 126
Generswith 9 species and
pward, e it 5.5 e
speces both ncudsd. (The two
Kinds of varicies classed
ogeth

two Entomological Faunas) which I have had tabulated, & have
not picked out those which favoured my views. Nor have I divided
the genera st n one way & then n another; bt befoe knowing
result would be, T dc\crmm:d i0 divide the smaller
Hom nearly equally, but in the larger floras to have a greater
mber of specteson he side of e mger gonera, & hen 1Edues
" IThe hologaph dra fo s bl s i ULC vol 161 fo. 170
15
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VARIATION UNDER NATURE

TABLE 1. Decandolle Prodromus, Vols. 2, 10, 11, 12, 13, 14

Nameo Onders
T Rimar Goeravi 11 Generavith 10
e s peies
e rgang Tl sadupwarts and dowmwards
[remm— 2 -z e 3 ca »
10 i
Rossse R
o0 i om
Borsgncse e om0 ocw
w0 o m um
Sphutiocese s omm s aocs 1w
i T
pr— mo o e S s
i s o
Vabescese ao-u w5 e
T B
Lavine wo-ws o 2o-us e
i o iw
Sobacse B T
o T
Protecese mocw | s o-m e
w0 7w
Pobygoncese EETRT -
o i im
Ninetec Sl Ontere 1 o s e
i o s i
Al soces nhe 6 Vois we mmoos| oz e
e s im
B——— © ) -
evietty ke i o i
Genara i 168
s volimes ogether Generswitn peccs both
wcummdunuvd: incioded
s ol s o- o
s W i
s Weddels Unicaceac part o Desandallor a sparae work? [CD.)
" [Darsi's st o this b s ULC vol. 161, . 169
I
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Tt con,
Allsx volames Largest Genera (76 [Smaller Genera
innmber) inchuding | (1088 i number)
Kalfhe species ncluding th other
halfof the species
moos| e - us
o w0
yEeyr——"— BTN
Chnding o sverage 134 1o
Specics,aken ot ot ll the

e nth i Vol

1 to & common denominators for f the lager Floras bad becn
s cqually, from the great size of many of the genera, but
comparatively few euld v boen ncloded amanes e L
Genera™ & as we cannot supposc that the larger genera go on

varying or increasing in species for ever, it requires a considersble
mumber of gencra us willpresenty be more flly explained, o
trike a fair average. In the very large Flora Rossica, en

i the tabl, the Téslt or sach voume separatly, ust @ show
that the excess of varieties in the larger genera is commeon 10 the
Whole/A 27/Flora: 1did the same Jn some other cases with the
same results. | have given Great Britain as worked out by several
Botanists,/A2] vinot as being particularly well-known, but in
order to show that personal differences in estimating the value of
species & varieties, makes no esential diffrence in the general result./
A the two columns, under the larger &
smaller genera, printed in larger type, in which the number of
species, prescnting varietis, are reduced t0 a common denominator,
e sce that with one sigle exception, he species in i large
geners, present decidedly more species having varicies,than do
e spetics in the smalle genera, Morcover (b average number
of varieties to the varying species, with few exceptions, is Jger
in the larger than in ine smallr ‘genera: this is seen in the
hand columns of decimals.
that esch two i i
c one exception inthe abe just allded 0, s Miguel st of
Lhe plants o Hollands but so'estemely few vaictis are
X el deuced fom his Vit dhfer i severn
Siher rispects from those obtaincd by othe botanits, it mays
Tthink, be disregarded.
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VARIATION UNDER NATURE

In Table 1, T have selected a few (& given all which I have
selected) of the larger local Floras, & have entirely removed the
smallest genera: & by looking 2t the columns printed in the larger
type, & a the column with decimals we see the same rule throughout,
amely of s gratr number ofvayingspec
cr of varite,in the ager than inthe smaller genera.-

" then, logal floras are o be wusted & i the it recordd
by various baniss (& two clbrted Entomologiss) are
it & i (e vaicies have been recorded faily o7 Realy equally
in 6 ager & sl gt/ 29l subecspreeay 1 b dis.
cussed—we must conclude tha tere i a decided preponderance
of varicties in the larger in comparison with the smaller gen

Table 1 gives the resuls Of the tabulation Of il (e species
(15,645 in number) in six volumes of De Candolle's Prodromus:
selected for me by Dr. Hooker, & done at his suggestion. We here

his holds good 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.
closely similar the result is when all the genera with 10 [11]
specics & upwards, with 17 species & upwards, when the 76 largest
genera which include half the species, & when the 28 very largest
genera are taken:—the proportion of the species having varicties
in these several cases varying only from120/1000 to 1241000,
The larger the genera are, however, the average number of
varieties to the varying species scems (0 increase being in 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 cevidence from these three Tables worth?
‘The first question to consider is, whether it s best fo take local
Floras, or parts of the whole vegelable kingdom. The latter though
having some advantages, has, for my special purpose several most
serious sources of error. Geology uuwe that in the long course
of time, small groups have increased, come to a maximum, U
Geclined, & ulimately disappeared. Hence we may fecl 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 arc now inressing more or less rapidy in
umbers./A29 v/Greatly as genera differ in size, yet there is a limit
n number of species» beyond which they rarely pass; & therefore,

on my view of varieties being incipicnt species, there must always
c when the largest genera will cease 10 increase at
least as a single genus; though it does a follow

would be
less favourable conditions of lfe, of a group of species;

individual numbers of most of the species would probably decrease,
from the relations lately pointed out, the amount of variation
at any one time would probably be less: we do not even at all
know, whether commencing extinction would generally first act

geners, ;uu arge, which had come t0/A30Aary in a ess degree,
which was varying lrgly, would, supposing 0
e et ool o be e ot e Species i arge Bemert
Virying more than those in smal genera, be on an average com.
penated by the ohergener of e ame couniey: o i hovld be
of the whole vegetable kingdom, if such cxisted, &
{here were 1 ofher causes o &for: bt IookIng o each separaie
order we might expect, if there be any truth in my yiew, to
some orders in which the large genra varied little, & some in
whichthe smallgenera arid gra
econdly i is known That the saime order or genus often has

et e Lot whle sre mow undergoing some grest
o Seclopment When Siided nihe res i i

o giganic encra contaiing togeher o ess dhan 659 specios, & thse contan

e Sain i (i 01000 & ony 120 v ih s

Wﬂn e sl gy v disidel, 16 brir S, (i
15'3md 1 af the Labistae) b remaved. the I

homerof varitis s The .

g s ity o Lo kit

in this order have more varying speciesthan e larger on the other hand in
Bovingon & Cedonur. e frk ot v s gy rosghost
3l thek several Flors, ave 3 preponderance of varctie,
Alpl: De Candolle m Sraphie Bor. p. 1237-1245. In HookersHot, Miscel
Vol 2. 257) the s give from Ledbour severs orious cases af the gt
e . o e

ot belang o e s et of ke 150

epumnesi. rec Touths blon o Acsapohe, Do & P
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many mors egie n ne comntry ian i anader, i oving
o differences of climate or other unknown conditions. Where many

speciesof 3 genus cxit, elatively o the ther nhabitants of he
ouniy, we have seen tha thre i some evidence that, on an
Sverabe, a lrge mamber of thet are comaen & widely diffused;
i et of Sch.commen & ffesed specit 3 lrge number
present varieties. This at least is possible, but it could be hardly
detected except in a local Flora; for when all the species of the
genus were collected in a general Prodromus, the supposed greater
smount of variaion where e secis were humetos, & e less

© thinly scttred & where he genus did ot s

o o woutd end o counterbalanec each oher & concent
the result. Again mm are many moderately-sized genera with

a
would be's large of rich genus, & Whieh, secording fo my geneesl
theory ought lo b lagcy varying, s hey have in haA 31/
uiny bcome modifed into
of el mum tely:
Pro e be abula ted ot the smaller genera, &
would vitte the reslt. In fact sach with absolutely few
Specict in comparison wih genersin the \\hnlr vegcabl kingdom,
but rich in species in their own country, are exactly those genera
Which we might expect would yield the beat evidenee on our
view. Gigantic genera are often widely distributed over a large
portion of the world; & we must belive (as Sir C. Lyell has remarked
i his Principes i regard 10t wide range of the same ~pccnca7
that owing lo e lowncss o gelogical Changes, of
of the of the same genus (dcsccndm [rnm
cm“mon |r|rHHF according o our (heors) must have (ak
engih of ime: hence, sihough n & very rge widely-
ipr\ad g:n\n there must have been, on our view, a grea amount
of modification, this modification may have been slow. On the
other hand in local genera, we may believe from the very fact
of their not having ranged widely, that they often are not o
such ancient origin as the widely spread genera; & in taking,
 ensus of such comparatively lcting oblects a5 varietics, ve
ought o look s much s possile 1 hose groups of speses, which
are undergorng the mosk rapid shanges B 1 o Dok these veey
endemic gen«mA}Z i in the specics m their owr country which
Jost, o rather would give a diretly flse answer when
e inagerentp

rodro
ke a5 & fnal usteation,th case alluded o i a previous
note ofthe genera Pedicularis nd Astragalus, 5o xtracrdinarily
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rich in specics in the region of the Aliai. As so many specics have
been formed thers, e ought o ook 0 these (o genera/A 32 vin
that quarter, in order 10 see the manufactory of species at work
that b 15 icms we g Toeo Rok in hes tra
generd, a greater than average number of varieties. And if this
Rile were found generally 1o hold good in local Floras, namely
that the genera which had many species had many varictics, it
would throw much light on the origin of species. But what can it
signify under this special point of view, whether or not other
spesies of Pegiculris and Astrsgalus are varying i ather quarirs
of the world?*"
AS2/Hence 1 conclude from the several ressons just assigned,
namely that some large genera must have arrived at their maxima
ining, & some small genera be rapidly increasing
in number of speces,—hat some genera have been lrgely developed
certain c elsewhere much more feebly,—that
chdermic genera probably have in many cases, jncreased at a
quicker st than mundane genera, & yet would be ranked ss
small genera in a general Pro m these several r:
Tooneasin s o Dot o ¢ Pondoocons oulk 8 of W
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. Hookers advice,
o should  have publshed the resuls,ad no ponesty compeied
me, as they are on the whole unfavourable. Nevertheless I am
bound to confes that from the wide diffusion of plants, and rom
genera largely dominant being generally everwhere numerous, 1
ad oxpested mare fvoursbl rsul
 best territories for my special object, would be those with
Al he apecen endemc, Tor o Sy Wi ettty b
originated in such areas and where many species of the same
genus ed, there as a general ule we ought now to
find 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
several kingdoms of Europe. Another advaniage in local floras
mus, in which latter the orders are worked out by
different men, is that there would be generally more uniformity.
* Hence the smallr the arc the beter the resul? 1.

! [From here unil the middie of ol A 41, th text o the draf i ot in Darwin's
‘handuriing]
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the value attached to varictics & specics: there must be a
prodigious difference in the value of the species as given by Dunal
in the Solanaceac and by Bentham in the Scrophulariaceae, &

ies
e 1 o some conbequence e Swtdn S some

approach to uniformity in the relative value of the species &
varieties when all are tabulated together.

s the question, what i the value of the varictics
recorded in Botanical works? Am I jusified in hypothetically
fooking ot them 18 mcpien speces? Ho they e I the Sy
manner, only less in degree, from their types, as one closely allied
species differs from another? T do not doubt that mere monstrosities
have been recorded somefimes as varieties, though I do nof suppose.
that any botanist would intentionally do 5o, & some authors have
expressly stated that they have endeavoured to avoid this. S
also have stacd,fo intance Borcau, Visini & Wolluston, mm
they have endeavoured to record as varieties not mere
ifferences, but dnose lone with some degree of permanence. So
agan 1 do not doubt tht @ good many varieties are merely

nominal, & owe their origin to doubts & confusic
ould be more fkely fo arise m lurge gencra, than in small, m:
would directly vitiate our tables. That varieties even in the most

cuefully worked out foras are of very unequal values must be
admitted; but it would have been a serious objection to my view
of varieties being incipient species in various stages of modification,
had they been all cqually like or unlike cach other and their
parental types. 1 may here repeat that 1 am far from supposin
that all varieties become converted into what are called species;
extinction may equally well annihilate varieties, as it has so
infinitely many species. That many varieties have in some degree
the character of species 1 cannot doubt, for so many have been
ranked as species by one botanist o another. Thus in the small
Briish Flora, we have in Mr. Watson's lst (Tab 1) 182 varieties, so
ranked by the greater number of sound botanists, /A35/but which
have all been considered as species by some one botanical author:
ave in addition 71 other forms called species in the well
sifted London Catalogue, but which have been ranked as varieties
by some one botanis. So again in Professor Hemslowslst there
are 6 forms considred by him a3 varictie,but whic fave
Tanke by such eminent men as th elder D Candole, St 1. Sty
Sir W. Hooker & Lindly as true specics.
Dr. Hooker objcets to my whole manner of treating the present
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subject because varieties are so ill defined; had he added that
species were likewise ill defined, T should have entirely agreed
with him; for my belief is that both are liable to this imputation;
s morsthan closcly allied spcie, & these more than rongly
arked spei
Mir Watson & Dr. Hooker have also objected that thre are
‘many specics so highly variable, & with the varicties running so
closely into each other, that botanists do not attempt to mark
them o st ence o my e same ot ot bl
species do not appear olliston
T e o o ot a1 ot i ononEek
thei reorded arieics In the former pact o tis chapter Ve
¢ scenhow diffcl it decide wheher Polymerphism is of
T sorn. atare wih more astngd anaonA 30 ot 1 o
inclined 10 think that it is an advantage hat such polymorphic
pecies are partly excluded from my tables. That they are not
oy any means wholy exchuded am aware; forboanissoccsionlly
by Greck letters ideal types which c ally be defined
m.m an inexcicable mass ofvarying onm 5. S0 agxm when only
s ave been collecie of some race polymorphis
e i ouid et ly appear far more defined
Ban theyreallyar, & 50 would b Hblet9 e recordedas disinet
1 do ot suppose that polymorphism which is partly excluded
from our tables mmoner in small than in large genera,
or comvetscly, if 1 were 40, 1 would bave secously isied o
tables—that s, if we suppose Polymorphism to be cssentially of
the same nature with more defnie variaton. In some of th
floras 1 have excluded the most notorious polymorphic genera,

this has never been done except with the larger genera; & th

result has invariably been to make the preponderance of varieties

inth largr geners, s tha it would have b, had these genera
en admite

 Watson & Dr Hooker liewise ob,m that out best classc
fications are very fa from natural but any great pe

this head i not mateial m my Tipose. iide o he Specion
in a country /A 37/ to two great bodics; all those in the larger
geners on one sid, all 1o 1 she smalie on the oher sides & 1
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. T have however, found in tabulating the British

* temind me (1D 1]
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Florsthathe specicsofsome few geners when spitup ino smaler
genera, had to be placed among the smaller genera, w

St Brih fltes hey s1000 on the iher side, Bk th severel
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, T think, o a large extent disappear when averages
are taken; & the uniform result in Tab t & 1l bears out this con-
clusion. But now comes a far more serious cause of doubt, suggested

‘me by Dr. Hooker after seeking some of my tables; namely
that botanists have recorded varieties more fully in the Jarge than
in the smaller genera. He believes this to have been the case from
soveral essons, but morscspeally from floras seving in prt 55
mere dictionaries; & as it is obviously more difficult to name
o species in a large than in a small genus, he thinks botanists
Hhave uarded aainst eror by more carcfly ecording th varicties
in the larger genera. 1 have consulted several other botanists, &
though it does not appear that they had previously thought on
s o, hey generalyA SHiconcur i ths view. One botaist,
however, Dr. A. Gray, whose opinion will be considered by ali
5 of the grestest w.gm, aftr deliberstion docs o believs that
he has b that he might have
unfairly evended + wm nambes. of varitios i ihe amaller
gencra, which, from what litile systematic work I have myself
done, was my impression owing to 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

ature's work only the imperfect handiwork of
botanists. It is presumptious in me to believe that botanists have.
worked more philosophically than they themselves think they
have; butI can hardly avoid this conelusion.

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
by different authors 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 n the proportional umber of
varying species over the smaller genera.  here not so small as in

*vitoed thowgh perhaps not overtorned (10,11
Faive the case of Rubus 1D ]
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Tab. 1. Dr. Hooker/A 39/would probably account for this fact by
saying hat he large e genera & he more diffcul th spescs
were 10 identify, the greater the number of the recorded varictics
would b; but 8 the difculy goes on regulrly increasng with
the size of the genus the excess is not so great or so uniform as
ight have beeh expected on fhis view. The sxcess i the number
ofhe varies i e g genea nt segulaly incrcting wit
the size of the genera, may be explained on my hypothesis by
Some of the lrgest genera having reached thele maxima. If we
now look to the genera with a single species (right hand column
in Tab.  th dificuly in identitying the spocis s seduced to
a minimum, yet we find that the number of specics in these mono-
yple geners! which have ghitiiy hough proportionaly less
than in the next group of larger genera, is by no means diminished
in an extreme degree, as might have been confidently expected on
Dr. Hooker's view: in two instances, namely in the U. States &
Dalmatia, the number is actually greater than in the next group
of larger genera. Al this may be scen by comparing the right hand
& middle columns in Tab. .
If we look to the rows of figures with decimals in Tab. 1 & 11,
which give the average numbers of varieties which the varying
species include, we find 3 degree of uniformity,espectaly in
Tab. 1t very remarkable as it seems to me on Dr. Hooker's view.
For my own part I look at these rows of figures as shewing, that
not only/Ad0/more species present varieties, but that the varying
sposiee gencrally prsent more aretics i he lrgr i i the
smaller
Tn the monctypic genera (rght hand colurmn in Tab. 1) where
the difficulty in naming specics is reduced, as already remarked,
to » minimum, we find the sverge numbe{ of varieties to the
arying spesics, in v cases,sther cqual t, o setualy greter
a1 the Nt group of rger genera. cThs fct, 1 thighe it
erage rom he il b of speci i monoypi énérs
can be trusted, might be explained on my view, but the cxplanation
is not worth giving.*» On Dr. Hooker's view that the species
in the larger & smaller genera really have on an average an equal
number of varicties; but that the varieties have not been fully

* Sl g in e i ndidots oo presce o oo o,
0D,

]

L sovs p. 574 that some have hought that monotypic spe
e dos ot v zmhnm‘y (xuvl [ruvis] (De hm,;,.“,.w 37 who
e oy e et e indor Elusion}, s e Syposed ok

et ol vaanons bang e o icerovtin
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VARIATION UNDER NATURE

secorded by botnists in the smaller gener, we are driven 1o
concude (2 may be sn by comparig the hiddie & If hand
Columns in Tab, 1) tht alibough Boreay. in France, Koch in
Germany, & Hooker in New Zealand, did ot Tully & faely
cecond althe secios heing varietcs n e sl geners: vt that
in s vry generyA 41/thy haverconded a greatr than average
oF i vaietis themacive. Thssiekes me as mprobabl

o he whole  scems 0 me ok more probable that he tables

make some approach 1o a fair representation of the manner in
Which spesies vary in astue. Any how 1 have endeavoured to
give an abstract of the more important facts & arguments on
both sides, & those few naturalists who are interested in the subject,

can form their own judgement.

Finally, then, if we review our whole discussion on local Floras,
which alome arc well adapted for our purpose, it may | think
be concluded, that on an average, a greater number of species in

the Trge. goncra e common & widely difTused in ther own
country, than in the smaller genera; but that this greater number
i (according to our theory) being slowly & steadily diminished by
these specics tending to vary, & thus being convericd first into
ocal varieties & then into local species. We can understand why
a species which ranges widely & thus becomes exposed to some-
ehat diffrent condiion of f s the st kel to vay: nds
Species numerous in individuals has a better chance, within
Teni e, of beskin o wariten whiah o posesony
sime slvacige g beeseied & e bemomeymor or e
amon & widely diffused species must
i it o ot e o Vo 1 s ey
are exposed than the rarer & more local species, s will be
fuly discused i the next laper when we ueat of he severe
competition to which every being is exposed; hence varieties from
ch favoured gpecies b e o e ofenduring for
a long period & of increasing in numbers. It may be added that
I vatity hus evee increase 60 argey in individual mumbers
fits parental type; it
assuredly wil have been called the species, & the original specics

m these relations, & more especially from the actual facts
given in the tables of the local Floras, T belicve that the species
in the larger genera, which s 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 (o] the means (1D .1
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varicties) than do the species in the smaller genera./A 42 v/t is

that
species of large gencra invriably present 3 great number o
varieties; for if it were so, it would be fatal to my theory, as
gencra ofal sizes have (0 pcrease & decline. Nor by any focans
st thatall the species o 4 enus prcsnt arit
ery rare case; —it is only that more specie

Chustred round ihem in the larger than in the smaller genera
And in regard to the close affinity of the species 1o each other in

d
Variete, & that vrietes by furher modiflation may be conveted
into species. But our tables more especially throw light on the
origin of the species of a genus, where very many are endemic
in a moderately sized eritory, & where we may suspect that they.
have been formed within comparatively recent times; for it is in
ol Il(mm e that we invariaby find more recorded varicties
n in the small; & I have given my reasons
o puting e fauh "  he ecods of so many Botaniss, whoe
works agree in this . Furthemore, T beleve, that the rle
N oo s S gy it Vg
herore s [ look at i incessing i the numbe oftheic mcm
quicker rate, than the species in the smaller gen:
{an in connexion wih a large amount of exinction & with &
principle, hereafier to be explained, which may be called that of
divergence_—taken ogether throw a cler ight o th affinics of
all organic beings within the same great classes; for we invariably
#8a eR et ot T Wi G
or somewhat like the branches of @ tree sub-dividing from a central
trunk.

Conclsion. From the vaiousfats now,gven i tis chaptr, &
innumerable others might have been added, 1 cannot doubt
e s VeI I el peng 3 S o D0 )
The widely-rnging, the much difused & comman, in short the
vigorous those which are the most apt to vary /80/The
varaion dfers geaty in degieinsome it screly perceiile
narked: so that we have a graduated scries
s individual differences, (0 wel defned
races, distinguishable with great difTiculty, if really distinguishable
164
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atll,from sub-specis & closcly allied speics. In certin protean
genera, the variability may in part be of a different nature; but

it it seems BTG 6 ative atany defin conclusion
From what we have seen of the effects of domestication or changed
conditons on organisms o all kinds, & which being, it hs been
shown in the second chapter, could not have been originally
Sketad Tom the plasticity of i orgasaion, & knowing well
that the sty of the wold is emphtically (haS1/of Change, it
would have been a discordant result if there ity
in sate of natre.Judging from the effects of domes canon 0
indesd suprisng tht we do oot clerly see i naure mre oganic
Change, bt if uch greatly changed organisms do cxis, they
Would be universaly called species &

Accoring 1 the views dncasoed i s wor secie do not
differ essentially from varicties;—two closely allied species usually
diffeing mor from cachothr han (o varictics, & being mucl
‘more constant in all their characters. This greater constancy may
e Toaked 48 pardly et the Several-couses of vrib
having acted less energetically on the two species under comparison
than on the one species yielding the two or more varieties; and
parly to he chagacters of the two species having been lon
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 simply the result of a
greater amount of varstion; he intermediate varieties between
the two species or betucen them & 8 common parent having
become extinct. Hence as a general rule, species may be I

ot vl o varton o o e, 8 v, v e
result of contemporaneous variation.

theforms generally considered 55 vrities & those considered

8 species diffr in on othor most importan respect; namely. in

e perfet oty of varises togtthor & the asencd ity

of the offspring of wo specis. This subject wil be discussed in

a separate chapter; & 1 will here only repeat that the infertility

snountf iffseane et e 95 Tocs, ol S
s vttt i s ot powetully afectod byt s i recgeocal
o reversed crosses of the ery same o spescsy

that, as we have seen in the last chapter, the reproductive system
is chinently subject 0 disurbance & tht infertiy ofan analogous
165
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Kind to that resulting from hybridism supervenes from other &

D e aht n orpanaca Wil T e Hloeates
between species when contrasted with the difference betweer
varieties. cwith each other; as, for example, in the tendency to
adhere when grafted together.»

84/11 seems to me that the term species is one arbi{rJarily
given for convenience sake (0 st of dividuals losey ike ach
other; &, that it is not essentially different from the term variety,

vhich s sive to lese itoet & o fluctuating forms. The
term ‘mere individual differences, is

o s, b oy & o comentente. racicalty i o
forms are toersbly constan in their haracers & ae 1ot kiown

to be connected by a nearly perfectsris of inermedite orms
by are called spevie; & secording 1 th views hee given, ven
Should the (0 dstine forms b thus comneeted, f the nfermediate

forms e comparatvely rare, 5 as sedom to case much dffiully
i raming an individul specimen, here e no good resson
why they should not be called speci that case science
g oot oA oo of sl sl
1o the primtose & couslp 78S/ the deodat & celar o Lebanon,
= the Durmast and common ozk,— y fine
ccies disinguished by the saturaists on characters of litle
iclog sl imporian
A5 th only Known cause of close smilarity in two organic
e, 1 descent ar 5 common sarens 1 maural hot th
idea of descent should have entered into almost every defini-
tion of the term species. A monster may be abnormal in any
degree, but the instant we know its parentage, we do not doubt
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 cqually comes ino plays bu it s no confined, as
in the ordinary definition, o th individuls of the e spcies
ot 1s extendd to he specis themseives belon
genus & family, o o Whalver higher group our B Wil

36! According o these views it s notsupising tht ntraists
cht

should have found such exireme difficulty in defining

Sivets atuchon the i Species as distinet from variety

T catos to be surprising, indeed i 18 what might have becn
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expected, that there should exist the finest gradation in the
differences between fierences to
quite distinet species;—that there should be often the gravest
difficulty in knowing What to call species & what varieties in the
best known counties, & amongl the mst congpicuous & best

organic beings if ranging over a wide teritory; & that the
difficalty should be_ hopelessly great In (wo adjoiting but now
pefecl, or alms pefecly scparsed regions.$6 We can
understand why it is that the species in large genera are generally
more slosely rlaied o cach othe & relaled iy il coser 1ke

presen varicties & 3 great
Toccies in smal geacrat or, o o

Thany specics of & gemus have boem formod thers haé bees i
enus a greater than average amount of modification within the

sembling each other & in being grouped around certain species,
Bke varieis around teic purents & i being local. We might
morcover, cxpect,on these vigws that where here has been Iaely
ot s madiheacon, ther. peneily would be now ot
variation in progress.

“The conclusion that there is no/S6/essential difference, only one
of degree & often in the period of variation, betw

‘many/87/difficulties by which naturalists are beset, as that each
species should have been, independently created with its own
system of variabilty e varictes mitting the characers of
other species, supposed to have als been independen
. Rty in many sus the miours ol he mosh
Crperinced Naturalsts

CHAPTER 1V, SUPPLEMENT
a/Phanerogamic plants alone have been tabulated out of the
following works./av/In the counting the number of varicties them-
selves, I have not except in a very few cases which arc specified
Gounted 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 nor, as they would have been
counted both for the large & small genera.—
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WC. 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 &
Hieracium arc, also, omitted; 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
generally considered to admit very fin species.

The. Rev. Prof. Henslow. A. Catalogue of British Planis. 2nd Edit
1835, The species certainly not indigenous have been cxpunged;
but those marked (4) as possibly introduced by man have b
left in. The genera Rubus, Rosa, Salix & Hicracium have been
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 varieties (62 in number) are preceded by (-); & this
signified that these forms have been considered by one of the four
following eminent Botanists, as truc specics, namely De Candolle
in Bot, Galicum: Hooker n Britsh Flors, Lindiey in Synopss
of British Flora, & Sir English Flora. These varictics,
B S el By Foat ekl st Wk 4k 5 a6 Shovais
of specics.

b/Mr H. C. Watson & J. T. Syme, London Catalogue of British
Plants, 4th Edit. 1853. All the specics printed in italics, thought

omitted. In this well sified list, only few varieties are recorded
b ‘atson has added for me some which have been ranked
by at least one Botanist as a specics: he has, also, c(pung,:d some.
o theymot g peyie xasetion ik ot houn
y one botanis as 8 species. He has, also, marked
for me some of (v forms ranked in i caialogu s specics, bat
which have bosn considerd by some Botanists a5 varetis. I
Considored, s in the sccond linc o the Tab. 1, a5 varicties, he
mambes of spesies is diminished both mongit the lncge & srall
gencra; when considercd as species as in another part of our
discussion, such could not oceur in genera having only a single
specics, 5o that these have been also removed in our calculation,
though not strictly necessary; & their removal makes the result less
stkingthan it wouldotheruise ave been, For he calulation o the
ges 1 have used the Sth Edition 1857 The number of th,
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vinces is not appended to some of the species, & these are wholly
excluded: as are those confined to lreland & the Channel Islands.—/

/4. Boreau. Flore du Centre de la France, 1540, Cultivated plants
amitted. Genera Rubus, Ross, Saix omitid, (o reasos & with
the result before assigned. M, Boreau expressly states (Tom. L.
T b e smganahcs e varetio o proprement s
which are "plus tranchées” from the endless variations, which
many common & widely ranging plants display.

Ant. Miquel: Disquisitio. Geographico—Botanica de Plantarum
Regni Batavi. 1837, This list is unsatisfactory for our purpose so
few varieties being indicated: owing to a mistake in the printed
list, Tam doubtful about one variety, but have admitted it. T should
e given the results from his it had T no el bound o
do so from honesty, s the result differed from those in all the
other Floras, in several respects. The cerainly naturalized plants
{marked with 1) re omited.

Koch. Synopsis Florae Germanicae et Helveticac Edi 2. 1843. 1have

ere made no omissions: in counting the number of the varictics
themselves, I have counted those marked a as well as B de. |
have not counted the subvarieties of varieties. This is a very
large Flora including 3458 species

Rob de Vilant: Flora Dalmaticg 1842-1632. 1 bave excluded the
cultivated plants. In connting the mugber of vaieties o each

not counted those marked (a). Visiani seems to
Have carctully distinguished varietis from vanations

&UA. Grisebach, Spicilegium Florae Rumelicac et Bithymicae 1343.
Doubtful species excluded. Monstrosites marked Tusus' not included:
in counting the number of varieties, those marked () not included.

. Ledebour Flora Rossica. 1§42. T have made no exclusions, but [
have not taken the trouble to add the specics in the Addenda, T
have counted as varieties, only those marked by Greek letters, &
ot those species which are merely said to be variable. Tn counting.
the number of varieties themselves, those marked (a) not counted:
nor the sub-varieties of varieties.

0 Grey. Mol ofthe Botany o the Northern Uit S,
Edit. 1856. The naturalized plants are omitted & a




VARIATION UNDER NATURE

Larger Geners Smater Genera
Small-type varieties no-g 10

1136 1000
Large-type varieties 3 =3 1

1136 tion

large genus Salix, according to Dr. Gray's advice. The varieties
are divided into two classes, the ordinary ones which are less
oy uurkcd & others printed in full-faced type, which have

o be specics by some Batanists & about which
D, Gray i doubiul he o Ko of vaietics e classed together
in the tables, as the number of the more strongly masked v.
is 50 small: taken separately we have as follows.

eties

/Wb & Berthelot. Hist Nat. des Jles Canaries: Phytographie. 1 have
not been able to exclude the many naturaliscd plants. [ have here
included not only the varieties marked by Greek-letters, but those
polymorphic species of which the variations are divided into groups.

Hooker & Thompson. Flora Indica. 1855. This is a mere fragment,
incuding only 428 spcics; & was taken only because luiating
wopical country. The specics ~dubiac® have becn excluded. The
variations marked "variants” not counted, only those et by

Greck 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  locality.

Hooker Floa of N Zecland 1853 Thi i n itrcstin Flor o
purpose from containing so many endem
sl i i oy & e Ao o s s
Hooker fiforms me that the apcciedare o varlable, tat it is
difficult t0 say what are specics & what varieties. Had these been
included the proportion of species having varisics would have
been larger in the larger genera.—In calculating the "close-species
" Jev/the above genera, & Carex & Uncinia have been omitted

ihe monotypic gencra have, lso. of course been excluded for
this latter purpos:

e et e R



VARIATION UNDER NATURE

Wollaston—Catdogue of the Cleoterus nsect o ader, 1457,
The certainly & probably naturalised species have been omitted

i h
Tirke plusra 140 for the small 86/1000. The varieties
have been most carefully attended o in these admirable works.—

Gylenhal, Isects Suecce 1808 1527,  seectod i work on the

of Mr. Wollaston. The species given in the addenda have
et oo addod 1 The et varobons it mosly of a very
rifling nature, being chiefly confined to colour.—

Furnrohr: Flora Ratisbonensis 1839 (in Naturhist. Topog von
Regensburg) This list has been used only for the species marked
"sehr gemein’.

Alph: de Candolle Prodromus. Vols. 2, 10, 11, 12, 13 & 14, These
volumes were kindly selected for me by Dr. Hooker for various

containing several large & well worked out Orders &
several small Orders. The Proteaceae are remarkable for their
confined range. These six volum: e 15,645 species. Those

only the typical forms in cxcess. | have cxpeicnced some doubt
about some of the arked by asterisks.

Fmay here add tht n Tables 1 4 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 fortunate change of ink afer the fist 18 folios of the manuscript of chapier
five tevels signinicant dcals in i Bitory. D stred wring s
chapter under the tile ‘On Natural Selection’ and only later decided 1

T sl for xisinee s he mam them. The ogial k. now

he
Struggle for Existnce e Tatet cancelled he date to crange it to March
ihird The carlierdate might well be for the completion of the originl draft
and the later for the completion of Darwin's revis
“The further accumulation of notes and observations in the portfalio for
is chapter continued, cven long a letion o this draft. In the
spring of 1857 soon afer he completed the chapter draft, he began 4 serics
tions on the cffcets of enclosure on portions i at
armham, 5 or Park, onee the resdence of Sir Willism Temple
and occasionally of Jonathan Swifl, and later of D Lanc, whose water-cur

uncle and fhrcn av. Some of hes P Heath chnevatons are
! e Tenple of Navwe (Loadon, 1809 Cano V. o €6 CC Land: i &

Bellum amniun ix omncs’ i Polits raruroe, Cip- 1 15, bt omitid i Brand's
el lmuhmm L Sl i Sapeuuts s e, thorieds
an Srclimingar Sher Djumiket .« ad. £ Lonnherg (Uppels, 1913).
i

m
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THE STRUGGLE FOR EXISTENCE
included in the appendix o this chapter. The corresponding published
passage is on pages 71 and 72 of the st edition of the Origin. Exen in May
1863, year i the publicaion of e hind o of e Orign. Darvin

Tebeling oV s acocied wih e Nura Selvion mametHit
ther than with the Origin, for. which the chapter number would be thee.

THE STRUGGLE FOR EXIST
AS BEARING ON NATURAL SELECTION

[completed March 3, 1857

1/in treating of the variation of our domestic productions it
was shown hat he changed conditons of thei exisence had
some diret effect on them, as food on size,
&, but that indirectly the cffect was more potent in lcndmb
mldcr neir whole organisation plasic or ess true o the pareptal
. This view of the organisation being thus tendered plasic
2 vcionarways, s f fhoughor course ot really, by mere chance,
T anery samperied byt oy, Focs ghecn oot
tird chapte, showing o v the Spmot Ratctons
gcn:mlly are to changed conditions. 1 was futher shown in the
1 chapter, (hat Selection by man, wheher intenional o
inentional, combined with e Stang. prneile of mherance,
played  mostimportan part n adding2/op vry slght varsions
ina given dire
In the last LlunL\.rwc fave seen that il arganisms i o siste
of matue there arc a last individusl differences, & in som
& considerable amoust of varation. 1 would be skange, nttyich
s varibilty in min part is dus to changed condilions, i this

Which the earth and yi nhabitants have wndergone
these changes its inhabitants must suffer or profit. N
has studied Lyell's Principles of Gealogy will dispute this. Look
t0 out Inst epoch within which the far grate proportion of the
now living beings have existed, & reflect over how a vast an
epanse o Tand o Fanopc & both America e scs e & 1o
s shels & bouders:refcet on the prodgious changes of limsie
ced by the Jong intercalatcd glacial period/3all fhose
mgamem« whlcl\ were 5o situated that they could ot emigrate
ercd almost every possble change which thei
raanion coutd siahond: e o oo, B e ik b
! CD.MSS. vol 6.1, tem 55
m
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STRUGGLE FOR EXISTENCE

been much local extinction. Occasionally a living being must get
into an island or other isolated site, where it would be exposed
o new conditons & yet might survive, ke the very many
productions naurlised by man' intervemion. S
given in the first chapicr for supposing that soundant food mlghr
variation under domestication; & 1 1
L shllbe able o show herafsr that the species which are now
st vigorous, ranging furthest & abounding most in individuals are
hose which vary os; & thus we may belicve e the best nrtred
Lstthe cause be wht t may, organ of nature
o st s vaehie) oot Tukdngliag A o
any diret ::ﬂ':clu[cxl:mnl conditions (1o which subject we shall
wm) are insdequse toexplainthe ininitade of exuisiely
Coneiied neacores, whieh we o sides of us. Look at the
Anteater with ity grat At wonder[m longue or at the
odpecker, or the Hawk which may non it, or at
he wood-boring beetle on Which it preys, o et e el
the humblet crcature,the parsic 5o admiraby formed t cling
o ts feal
i

e ot credulous believer in the "lortitous concaure of
ms " will surcly be baffled when he thinks of those innumerable:

& eomuplooh 10 manese a o, o, U SOl s e
it s rnished with hooks 50 88 10 be tranported by animls
the believers in such a doctrine might, perhaps, adduce the case
of the cultivated Teazle, believed by many botanists to be a

variety, & yet so well adapted, that it cannot be imitated by man's
a or special pupose; & b migh ey s chance n his instance
has favoured man, 50 in other cases it might favour the plant. But
20 0ne 1 shoukl tink could extend i docirineof chabee 1o the
shole structure of an animal, in which there is the clearest relation

o pat o part, & at thesame time o other whally ditinc bings
15 Supeffluous (o give examples: every animal f we know it
el ] e o e tencos o e abvious o

cases than in others, as perhaps in those given, or as in those
inscts, which have fheir structures specially adapted to lay their
eggs in the larvae of other particular species of insects; others
agan being adapted to lay their eges in specia plani together
ith o marvellous poison which no chemist can understand
imitate, which will ¢ plant in question
o devaap 3 sl of aed T, seing ¢ oo b the Seee B
appearing like a prison, but out of which the prisoner in due time
Knows full well how to escape.

" {For the restof tis canceled pasage s sppendi |
1%
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THE STRUGGLE FOR EXISTENCE

No theory of the derivation of groups of species from a common
parent can be thought satisfactory until it can be shown how
Tiese wondtous corelaions! of srurture can ange. | Leleve such
7imeans do exist in nature, analogous, but mcnmmmh]y suerior,
o those by which man selects & adds up trifling chan;
beings bis pigeon o canary-bird or pulis el

standard;—or gets one breed of dog (o point to his game & another
(o etfeve , .8 manner which 10 wid animal would ollow;
or gets the f one b 0 be good for blarkets, &

another for broad cloth

rance we attri
if these could be selected & added up, not for man's 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 T am fully convinced that there does exist, in Nature, means
o Sclcion, alwaysinsetion & of whihth peection st be
cxaggeried [ refer to that severe, though coninuous siruggle

D fathct, 1o i 25 el sctiatob et sl onpeaic
hemy e sublected, & which would give o any individual with
the sfightest variaion ofservice o it at any period of it life

ctter of . & which would simost ensue the
Gesiruction of an individual virying i the slighiet degree i a
oppsite direction. I can see no limit (0 the perfection of his
means of Selection; & I will n this subject.—the most
mportant of all to our work. Ths present Chapter wil be devoted
to the Struggle for existence./

ONThe Sriggle for existence? z Al Nenwesta e el Dol
has declared with respect to plants, is at
he contenled face of  bright landscape or s/‘)/!ropxcn] Torest
lowing wih e, ane may well dowbt his; & at such periods
of the inhabitants ar= robably iving it no grat danger
Tanging ovet hem & oien i :upmh\mdsn:c of food. Never-
heless the doctrine that all natur s at wa is most &
struggle very often falls on the egg & seed, or on the seediing,
* {Above th word corelations i the MS., Darwin penciled in co-sdapttion'as
+ 181 Sopenis or Darwins cale vrshos egardng i ke phvasssnd for
) (o o) Lyel sans i Prinipes, 5t 40,070 i chptcn heris
eecing o st inoducon of st vhete OB copy See
e  Dictommaie detshnecs
natieles, Yo 1.9 3841

175
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THE STRUGGLE FOR EXISTENCE

larva & young; but full it must sometime in the lfe of each
indvidus, or more commenly o il o suossive generaion
with extreme severity. This strugele & destruc

o follows
rdane vith the Izw nfmcuas: o philosophically
enunciated by Malt 3 ing no great ch

lestroyed, even the
slowest breeders, tend to increase in geometrical proportion, &
often at an enormous ratio.
veryone misthave seen atemens ofth number of eggs &
seeds produced by many of the lower animals & plants.” To
sk S ol e e et ke AR
calculations such as, that H:rrmg in eight generations, cach
* o ciple of Papulation 1526 Frankin & many ohers ave cearly
):cn&(xv.mplmzd The et tendenc 1o incrsse il e Joweraniml & plans,
{56 Fankin, . obuvaions cnceming he nctese o Mankind - oson,

* Vil cony oo tew  aces of mmbers of e & e, . Hamner i P
Tranact, 1967 p

o, Weghed e whe & prions o fos & et n
portion the mumber of cggs. The mumber dlffred cansiderabiy n different
Tividuls
0 0109 w6 10120 lowest mumber
a 060
Flounder 135740 o 133407 do
Hering 6960 i 21285 do
Smat W2 b
Cabrter BT 1
T 33 341 4o
Shri a0 o0
o u.mmwmm
on the . Water rish are confimed by independs
e

Taens b .- Lond n A of S Avsdum;

oL 4
Astacus gamma T340 ) rnd e ek p. 34
Holothuris 5000 ava inane night S 3. Dayell

Do 60000 —couned by et Jour.of e . 201 (Powers e
Creator. vl 1 London, 351).p.

By ot 500 Fonond Slimans o Vol 16,5

g e Kew rof Hensow copmed 50 emis e s in A

Ascars lumbricades,sxty-four million. Carpenter Comp. Phys. . $90. This is

Plonis
Hlenium 5000 sads | Linnacus [p.93] i Brands Amoen, Acad. vol. 2p, 409
Zea mays 2000 rands Amocn

Adad.vol 7
Iyl

er v ey sccadin 0 my cucuionshad 40000 s
i e Tt o b 3350 e anewisch
Sheted a0y beieve 15000 e

16
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THE STRUGGLE FOR EXISTENCE

fish laying 2000 eggs, would cover like a sheet the whole globe,
water: Linnacus in the Amocnitates Acad. says that an
wal plant producing a single flower with only two seeds (& no
plant neatly 5 baren exise) in twenty years would yied one
million plans. The grea-engincer Vauban caculates that fo
entence fef incomplete]. Buffon ranks fificen nmmals
- Ins: ferte han, man (2 statement which | rather foukt; &1L
¢ United States, has doubled in 25 years. The
Elcphannssupposed (o be the sowestbreeder of all iving cresures:
e seen it stated that were this not so, elephants would
vt e worlal The cphant 1 supmosed not 1o  bresd il
20, perhaps 30 years old: its length of hife is not knoy
ons o wkoows age whea (akoa hved scoording to Dr. Falsoner
120 year,  think it wil nt bean exsggeratd atement (0 take
050 years s the possible rlu ren of lfe & tht exch e
roduces doun three pat of in this case from one
there wil be m the end of 500 years $,1 11,514 elephants alive:
orif we assume that the par produced cight young there would
be above filcn millions Alive. Hence w can paily see that i is
not from want of fertility that this animal, the least fertile of

But
increase, mamely the actual increas animals & pl
estic animals where in different parts/12/of
ek have repeniely becn quoied 12 Vot ance e gret
ds, some cven of 8000, seen in Cuba only 27 years after the
"/12/Nothing has astonished me so much
in this respect as to find in Sarmientq's Voyage that in only 43
years after the horse was m timporid’ ino Buenos Ayres, where
it immediately ran wild, it was in possession of the Indians at the
Sinis of Magela, 1200 .mla 1o the south. We have similar acts
in New . Wales: thus in 1785 29 sheep & S catle were introduced;
" [On e Incresscof the Habiuple e . 45 St isrsions from
1

5154 comppemers e of sephans |

1]
s von pasguay 5,334
+ [Repore given m Sydney Smits Works,va. 1 3241

\77
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THE STRUGGLE FOR EXISTENCE

29 years aftrwards the numbers were fr sheep, 170920, & for
catile 44,753; & no doubl many must have been slaughtered in
the interval. In 1418 a single frmalr rabbit was tuned out in the
island of Porto Santo! in a few years 3000 were killed at one time;
& 36 years afterwards Cada Nfosto in s voys ge/13/peaks of
them, as innumerable:” nor is this wonderful as it has been calcu-
Tated’ that one pai might produce 1,274,840 mdwldunk in four
years. Baually iing & vell known are the many fact showing
the astonishiag increase Of many native asimals, whea
o Fupbacabis. st e, tolowad Gch, bies SoSbcmids
thus during the famous drought of 1826-28 (inclusive) in La Plata
the whole country itealy swarmed with mice, which diappeared
with the returning wet. In Germany a similar increase of field
mice was accompanicd by an astonishing increase in stoats &c.
which preyed on them. It would be superfluous to give the cases.
amengst my noles of the enormous incress of Birds, s, frogs
il & inscgts, when tuned out n new counrics he on
of Mauriius: would afford sinking instances i al these umm
xcept fshes: & fo fh we may tus o N. Amerin. Becs & w
{aken from Mauritius have come 10 Swarm, a5 T am informed by
Capt. Moresby onthe miserable/14/coal Chagos et

Tapid (& ofien overahelming> icrease of plants run
wild, innumerable instances could be given. America over large
districts has been peopled by plants from the old World & in
La Plaia 102 quit overwhelming exent o th othe hand thre
is scarce a region of the world which has not got now widely

a5 am informed by Dr. Falconc, thee of the commonest
plants from Cape Comorin (o the Himalaya are of Ameri
In the island of P. Santo.*...
15/In the foregoing cascs, & innumerable others could have
been added, we cannot account, at least in 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
2o bich the lengt of aturl life, would almost certainly remain
the animals would breed at a litfle younger
266 & ofner when betir Ted than in thei native countys but
18316 2 i Kerrs Colltal Vosaes Vo2, 17
For Cada Mosto sce Ker Vopages, 2 205
 Fotoril s ot Na Wi . {2
et Voyage sux indes vol 2. p. 831 could add other instances.
5 otraia o eomece mcomies nd e o o vonk et for
e penciled memorandam: S, Helen )

s




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 hat the European cardoon & thiste have
overwhelmed the plains of La Plata, owing to their producing
e ek s o e oy o, VEAbleily B et
inresse must ot xclusively be due toll, o nealy nu the
2 & breeding, with the ing
& trceding. The result of geomerical pmgmsmns invarisbly
strikes one it surprise The observed rae/IG0f inrease in he
g0 e e ek ik ot A'or centuries,

for neithr earth nor ocean could hold the product /16 ANor

it probable that the cessation of increase or actual e
with e mice of La Plat, would be n any high degree ifluenced
by lessened fertility; for 1 think the young would perish, before

the old were starved to the ﬂ:gmc as ot to breed; & in the case
of the domestic animals run wild they would hardly spread into
disirics, aready stocked with native anbmals, 50 unfavourable
e et them i any markeddegee sl Tndeod according o
Mr. Doubledeys thecy, i3 which for  third

apier, [Sec ch. 3, (ol 991 do not beheve, bu1which has
Toumi Sekcea advoctes, orpani bomgs wheh pesscd or Tood
breed the more freely, ausing the struggle or lfe to be more

featl
In o stae o naure, al plans annually produce seed,excepting

o e which prapagale o & grea ate by suckers &6, & Sl fower

which are justable L v n 1 the exireme arcnc regions & on higl

Tountaing, where they have fo stuggle not aganst other Iving

Deings bat againt cold. Al or neady al sitasls pai in a stte

of nature excepting apparently a few males in excess,

barren individuals. Had this not been so, it muld‘IT/havdly i

to have been opserved in our game-birds & ofher carefully

Wild animals.. The time of paring, T believe, ahways falls at &

" W et barn i, which e bt o et n the o of S e

ok, ane may Goneeur, bt 3 D havig 4 acs ofrs n issble AEAELR
10 iher s o7a nestles i, o break hie marage vow

1
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THE STRUGGLE FOR EXISTENCE

period when the animal is at ull vigour; though no doubt it is of
still more consequence that the young should be produced at a

food is superabundant & the other conditions of life
favoursble: hence it i in isef highly probable that nearly al
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
slaughtered or killed by accidents; & these animals, when compared
0 the great mass of living beings must be considered as extremely
slow breeders: we kno the actual rate of doubling of man, a stil
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/l8/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
Tives from the egg or seed upwards, either during each generation
orat short intervals in the successive generations,

Ghecks o scresse i animals. What ae e checks b s ossble

ometimes sce the sstush endency (0 3 high rae of
increase in every Iving thing? Thi is & most dificull & curous
question, which cannot be completely answered i any single
instance. This subject of the Police or economy of nature has

handied by Sir Charles Lyell. A volume would be required to treat
the subject propely, & T ca give ere only a few ofte leading
facts, which have most struck me. The checks are often of  very
unexpected nature. Let us ook first at our domestic animals/19/
Become feral in Amerch, dbout Which we might expect 0 know
most. Though both cattle & horses multiplied greatly in La Plata
hen et o the desrion of the colony in 1537 to themseves, &
oughv subscted to the aiacks of Indians; ot at no tme hive
{hey i wild m Paraguay; & both Azars & Rengger clealy stow
et s s g ert remet maeabet of 3 Lo By
Which Tays it cggs i the navel of the newly born young. in parts
o Braci, catile can hrdly be kept even i a domestic state, whole

*[ca v Linné. prcscs 1. C . Wike, rponden, 0 the Poisof ot
125064 T Brand's SclectDissriains from he Amaeniates Academicac]
[Ringpers Norgesc dor Sseore . S35, 360 Teln s Poanes
dane meique msidionats. .. 215 3 Asars Esais s guadbupides .. 565)
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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 droughts are aimost periodical, & chorses & cattle
of sl kinds persh actually by the million, more especially by

rushing by thousands into the great ivers, & from drinking saline
water: These droughts destey “myriads of wild20/animals, & even
birds, whereas we have scen that during these very same

ng periods
mice swarm o an ncalculable degree. 1 may add tat cveryone
las heard of the ferrible detrucion of sheep in Austaia from
the droughis: so it is in India, & Dr. Falconer tells me in pla
where Tormery one man could kil 30 or 40 Do n a day, for some
years afe a grea famine & drought, hardly a single decr could
return to the catle, further south in the Falkland
s, ther s v depbgbtes o injurious flies, o ticks or bats,
& the cale e magifcent sninals & have mulhpl\cd greatly!
in has

but, as T am informed by Capt. Sulivan,* who  catile in
e S, every o e hand e i the 1549 destroys
numbers, & even those that survive in the following spring

imbers, ar

5o much weakened that many die of diseases & get lost in the

€ Horses there do not suffer so much from the snow, as

the nsinct eaches them o scrae tho ground with thi Foot:

iy snough they have maldplied 21/t Tess than th catle

& hore were lef ip gastm end of the sand; though he western
is the more fertle:” the Gauchos can account for this only.

stalions constnily roaming from place to place & :Dmpel]mg

by kicks & bits he marcsfo desrt their young: Capt. Sulivan

enteobtiats iy iatoncat at b Da SR ngs

Horcs here deteriort in sz, & they are apt (o grow lame from
the boggy s, so climate o o, checking their
Increase? bt the fact of ther net spreading secr 1o shows that

Gardnes Travesn il p 295, 355

* I pars of Demerars w, Cannot be kept from the same cause, Wateron's
Wandeangs p. 163 4 F

Davin o s . 134

[Barthatomen o

ivan sl ind by drogrgher wasone of Darin's
i Sr T e T o b
e . 156,00 Sl st
:wm,\mmm o
[Suhan M e 55, 161461 fols 73474, (undaed porion
. Sl o 51 o e e o 13 13411
Sy may

it Shetnd 0 i’ Py ool ¥l 3. 0 e pons
o ot s sty G s foue s, ot igova beyond fs el &
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THE STRUGGLE FOR EXISTENCE

the check falls chiefly on the young. [ may add that Rabbits
though very n ertain parts of the Falklands likewise
have not spread: what lhc check is here, I have no idea; or what
he check 1s in Tamaica! where the Rabbit 15 eral bug has not
multiplicd.

“There can be no doub tha carmivorous animals ke down the
mumbers o the animas on which they prey. It s worth noticing
the s of domests skl desroycd insingl Kingdo
21A/In the Livonia ther vei by the
Wolves 1800 horses, 1500 umg 15,000 b ep, 2500 goats, 4000
pigs, 1200 fowls, 673 geese &e &e.’ The number destroyed, how-
ever, must often depend on compl:x rclations: 1o gve a sngle
instance, according 1o Nillsson’ wolves have of late increased in

e wolves running down & devouring the foxes, as has often

been witnesed; but they can do tisorly on open lain, g0 that
jonal increase & decr wlve: e deper

ety on he presece oFeeeWe s prhaps it 10 1 0s

much stress on the amount of food as determining the numbers

of any species; for it seems well ascertained that game in any

ncreasad by the irpping of yermin lhsn any other means.—]
v i somh few s which b probably never, iber whilt
young or ol, desiroyed by beasi of ey as the elephant & yet
ihey do not increase o the extent, which theirdegre of ety
would soon permit: in s e i o periodical
ia: & when

to have Happened with the fossil masiodons of N. America. On
the coast of Affca, Capt, Owent gives a curious account of the
sty bty The G o e s vy s ot
Sency for Wrsngel (Bxpediion to he Rola sca p 26) e tht n the
e e o N, E. S, the Hore 1t eviceblc sven st 20 years ol
STt o i gl g S o e S i o e

3 {Amon Sty Jow 20,0, 17, Rev cncyeiop. St 1530
3 Loyl Spars ot Europe Vo 1ep- 3
e s fen peeven thcs s fom hauning disics n which
ey could ve and might prfer
# Surveying Voyage Vol 2. p. 374 [Contras he ot on this same passage

Hich Darin gives n s Journalof Rsearches (1845)p. 133, where b correcly
guotes Owen 35 et sy vl o e e
he town in 3 hods. 10 possen themselvs of he well, not bing sbie 1o po

Sy Wate 1 he Countly The InhabHaRts mAStered, When § desperre SomTEt
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suffeings of the23/clephants, which in » body firly took pos-
the waier & drove outthe inhabi-
miwiho pimbered aboutiree thousand!
ive o few olhr instances of checks o ncrcae from
apparently trivial causes. The ferret cannot be kept in W. Indies'
g 1o e MDA S ol ROk DUERoA e fot tn
[ ] the half-wild dogs invade cach other's districts when
pressed for food, fight & owound each othen flies lay their eges
Inthe slight wounds & cause thir death, Everyone s e o
cin-deer” are forced o migrate in vast bodics
in muldes owin o he mosauiocs Dean icrbert gcons ofien
en perplc imimals do not increase: he
nsintes e oad oF which uch mynam are often seen, showing
that they do not perish in the egs-state, & as no animal preys on
i toad, e asks why they do not mercsse ininily: 1 can adduce
one check, namely a maggot of some fly, which breeds in their
nostrils, & which desiroys housands in Sutey s [ have seen, &
n art of Kent, s 1 have been informed by M. Brent. But the
Deim might have asked with sill more force/24jwhy the natier-
Jack, (Bufo rubsta), which las eges enough to people the carh
in tions, is confined t0 a few spots in England, where,
however, it is common as on Gamling-gay Heath. What animals
an seentlss concemed with cah othe tan 8 cat & Humble-Bee;
yet Mr. [H. W. Newman]* shows that field mice are the most
Dowerful enemies 10 (he Bee, & the cats determine (he number
of mice, a5 everyone knows i s house, & hee he beleves that
Humblé-bees are apt to abound near villages,
destruction ofthe mice, From the facs given inour thrd cl\a'vlgv
T cannot doubt that the number of sced produced by c
Bt all b deteinnd bl e et it Haa Bl b

insects & an them Certan birds ad minitum. To attempt (o folow
the mutual action & reaction in any one casc, would be as hopeless

et i eeminacs o et 6

of the invaders, but not

iy s il o man snd wainded severl others )
1 Gosses Sojaurn .
2 S v 4. (e Wranel,Eopediion

Potor Sea)
D et 9L bescs rackes her B mamseptfor 8 rfeence 10
be suppied ter |

R A

nd for th reference. It published version he Soppied the e H. New
S5 The Orignof Speces, 1514, T Wi man. On e Hahs of ¢
Tondon, Trons, N5, T b 5.
T
15
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as o throw up s handfl of (sawdus feathers on g gusty day &
atiempt to prdict, where cach prtle(of swdust) would ul
s subjec is o important fo us, hat [ must be cxcused

o i s oo ore pemmarks, Oor Btk Binde e probubly
v bt ko wild it Toketh cas ot the familar Hedge
sparmow (Accenior modulan), which that aete

erton,’ says nceise n mumbers, hosever ca(eful\x
pmlecled 1 e eod probably live at least seven years:
it geneally has two broods ofabout fve cggs, but It s suppose
tha only every other it cers any young, we will sy only

e thus seem (o allow a fair amount of destruction m n
=arly age:yerif we S\lppou : ot in Mr. Wateron's grownds thers
e time igh pai he above e of ncrcuse would ield

e cndof the st years, when the ight o

2048 birds; but e have Just sen thal though camfnlly pmlcclcd
by man they do not increase at ail. It cannot in this

ety in inding a place for a st & 1 s think hardly more
han three out o four nests would be taken by cats:

out of fout mests are supposed 1o be preserved26in the. almve
calculation. That in many other cases the loss of the nes
most important check we may infer from the wonderful mmm
of Magpies & some other comparatively rare birds in Mr. Waterton!

ne
Rardly sulter much from Hawks & the smaler wild camivores,
which are so influential in checking the increase of game-birds.
T doubt whether the young birds, during the first few months
suffer gresl; at egs it the Robin veryone must ave noticed
their mumbers in their mltled plumage, <& in our migratory
birds, s Whit long ago abserved in his Ietrs, the check k must
Tall o the young bids which eave us, for what we imagine 1o,
a more favourable climate, for comparatively few of those which
migrate retur to us,* The domestic cat s T believe a potent
my, which with other occasional causes of death must prevent
any ghea incroase in numbers; but T believe nealy all ot Birds
! E onna i 2 Seis
e Amercan ol o Scince ol 3081 1is id [y 1 )
Al e Al SRl ot U i
s uieae s o e m.m for longer period: Faleo
Boveai for 13 wintrs, Fcmarck 1cd he same bome  saing
Bor ¥ years fe: Uit om.mu..c...,«m«y a Hotacls & Keswe for
Syt T ot e s [ 317 s s ot Gl et

Says . 260 {1 s esay on Mg ]
“ [5elborne, par 2, eer 161
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lo go on increasing/27/in numbers, il there comes a severe winter,
wh\:h wreatly reduces hei numbers & sometimey extermintes
in districts.’ Afier the winter of 1854," judging from
11 mba oF et 1 iy sheubbarics & from 16 mmbar oF
it ooy lawn, 1 cstimated the decrease at four-fifths
ared

itk previous years, In e summ of 1855, buterties & moths.
abounded in an extraordinary manner, which s
e Hntamologienl Booiy sisibuted. | belicvs Fabl, to the
lessened desiuction of the caterpillars by birds: the litle Tomiit
(Pan: us) has been observed to feed its young with cafer-
s 475 lmen in he-dny Wil man we contader o Cpidemmc
which destroys ten percent as frightful; but in dhis> abmc case
with the birds it seemed to me tht the destruction had beer
Jeast 80 percent.
it the higher animals, as soon as the young can provide for

themselves they are generally driven away by the old: in their
forced wandeings many probably perish; but some no doub find
& Home, inspos whereth desiruction has been above the averse,
more especilly afer any unusually fatl perid, The Rev. L

enyns Informs me. that in Swallham, during twenty years,
IR Rocks were wmercialy Kiled o 5 oward
offered per heads, but the most caref ! obs:r\'er could observe
no diminution in their numbers dur o
spare birds from the surrounding panshcs Becked i o e
would have become of these birds had not there been room made
for them in Swaffham? undoubtedly they would have wandered

y, some few have found a home & the others have perished

duting o frst seveee wiadce n il cases, probably,the depucion
is unequal in differet prts of he whole arey nhabied by the
species; oes not et the final resul; Nor is i lnpnhuhle

e adanta specks of ol il regions: we may
m.gmmm from spot 10 spor, «& everywhere the rate of mcrcasc

s far higher tha what can possily e supporieds & we may

Fancy at here & there he ondiions cof i are o favourable
that all survive to their full term of life; but if this be so the
dostructon mus be very heavy in other spol, fo, 5 ropestedly
remarked the ate ofincrease in every living being is 50 high that
! {fobn L. Knapp] Journsl of s Naturait. p. 152
* Severe wintefs desti not oy the IbAGINES of the land, but of the s both
i Epacicson he s, a0 acerbed by Togh s Koy Hnw:al et
Edinburgh Feb 2811 1856), but Ikewise on banks ander the wate
152030 Kroyer (Eding New Phil. Joumal 1540 p. 33) says eighe million oysers
o sompuid e Sy desryel by e
* Macalveay' Briish Brde Vol 2
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THE STRUGGLE FOR EXISTENCE

the earth could not hold the product. In animals capable of much
Iocomation & nhbitag 1 cootvnt ot the ocean, i s likely that
(0 the/29/extreme confines of their natural range &
Bite giah s large: wi o Wi sl here Durhiy Sy
could this be ascertained !/29v/A pair of sparrows bred for the
frst e n 1633 in [ sland of Colnsy,one o he Fibrdes,
in 1841

descendants could beseen. /29/Richardson” speaking
oFthe cureme norhern range o the American Antclope, says
Tt ot every e s Sl herd Tngers on s picc of rising

ground no o from Catton-house; but fow 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
hich rave s southwardate desroycd by rpacious nimals:
& th fexe which surive {0 the spring,breed I hei new quarters,
rsead o retng 1o b o T cotome dhey v, e,
however,soon extirpted by it numrous enetmics.”
In those animals W ucean astoishing mumberof g
ihe dostraction probably chelly Bl on th egs kno
et case ith Fis, Gom other i, yratr A s Bawhen
old can protectfheir young fe are generaly produced ss
T g eaivoron b he Lo howcutr, produces
gl | but when the30 Liones i Hunting for
food, it is asserted the hyacnas prey on her young. In very many
s e o check e ot e ca2, but on he young: this
Smeathman’ thinks thal “not & pair in many millions” of Ihc
Termes of whit ant "ays th foundation of & o
common anis being the ehief dcmu)eﬂ A
insanges have been givn, th vy young do not scom cspecially
Suffer: thus White of Selhourne long since remarked in_ his
wﬂcemh Letter (to Barringion] that in our m.nramry irds
ose returning yearly, from what we imagine t0 be a more
Tovoutable insate St moson of proponaan 1o e vi ok
retire."/
30A/As in tis chapter | repeatedly use the expression of
strugele for existence; I may here remark that I employ it in a very
large sense.30A" amivorsus smimls rowling for their prey in
of dearth may be truly said o be struggling for existence;
50 when sceds are sown so thickly that all cannot grow, m may

Wil Voyagscound Satnd Vol 1 565 Wi e e o St
ot Colinsay |1 ey add hat arrde hens have been e ot here ot ey
Became extint. in 1941 Raoks bed-for the ir tme i this sand. Wil they

Fauna Americana (part 1] 5. 265
 Pnlosoph Tensse 81,167
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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 often said to
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 aid hat arton-becles
struggle n fewer animals die than usual in any
disthe, In many cases when an animal depends o anothe or on
o lani/0ai destroys o injures it f a cerain d
et ety e vaay oo kd o b & staggl. Ao othee
idea comes o play, o i may be sad (o be hance, which seeds
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
e best chance of leaving descendants ;/30a'& again it may be
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 aimal, canot b aid to srugele
with it; yet its numbers will generally be dependant on the v
of the animal which it will sometimes injure, & with the incre

there may be said 10 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 fetlsation, & on certain birds for
diftuion et even hers, when several sceds are dropped close
{opethet here must b 4 strugele which shall gro 5 be
said 1o be a struggle which plant/30 B/shall mdm Tost seeds
with most tempting pulp for the thrushes; & lastly there may be
said to be a struggle between parasite & tree, for the latter will
suffer severely from too many misseltoes. In many of these cases,
the term used by Sir C. Lyell of "equilibrium in the number of
species"" i the more correct but to my mind it expresses far (00
much quiescence. Hence I shall employ the word struggle, which
" 5o e, Pricls 0 k5. 67 s besin 5.5 Ve .
b3
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has been used by Herbert & Hooker &c.," including in this term
soveral deas primarly distinc, but gradusing ino each other, a8
the dependency of one organic bein agency
‘whether organic of norganic of what may be el e e
gispersal of seeds & eges, & lastly what may be more strictly
e gt et lunthry os n animals of ooty
as in plants./
30BTo return to our subject, it is difficult to realise that every
animal is kept down by a severe "struggle”; yet it accords with, &
atis

the pressure on any one organism in the slightst degre, quite

bcrs w.u el s Wiy
uite absent in one istic, & abindant
s we can ]mige smnhr/.)\/condmons
given:

fatah o which I v ye Kow commen 3 i ovr neaty o

England. We can perceive why Tow & partridge hav
oemiane In uembeoe s e Gt i etendod ulbvationy
ho can explain why duin th last 2080 yersthe Misel

thrush (Turdus [ has ncrased in lrchnd Scotland in Englan
¢ Bkewise mysef notced did the Robin (Sylvm
o) decrnse |sappc.r in the year in parls of
Betgtim, A sl wading i e 1 has ncreased of late
msmamm, n the shores of the United States. In New S. Wales
s M Suton mx:d beforethe Geographical Sociey some parrls

& d

¢ greally decreased, & some disppearcd; others cqually
conspvc\mus a5 the whit cockatoo have remained in about ha
umbers, & others as the Blue Mountain parr nlh«v:mcrn\zd

e nun:
Nodoubt If we had accurae accounts i past centurics, we ah'
e endles cases of gt hanges27n Proportional pumbers:
L will give only a sngle instance from Prof, Nilsson. A large
Bat 1Vc‘pm|km Soctula) is mow common in Sweden, having
appeared about the yea 1825, & was Guit unknown (o Linnacuss
B it sems from the bones found in part of the walls f the
! b, Locat Hsitwion nd Wantsof P, . or S, (1840, 47

Hoaker, Flors i, 1,43 Avg. e Candole il ‘eogrphis botanooe

Did s nar ol 15 (18500 . 355, 346 Alphonse 4 Candoll. Geographic

i (859,45

1547
Srervagi ot S sy et 30 Y 5, v
& g s resppesed
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Cathedral, which it now again haunts that about 700 years ago
it was also very common. Lastly it is the common rule, that
3 pecies s abundant wisi vt ha b called s meiopo, &
towards the confines of its range both i jtude & lag
Eomes, ofon tather shrip Ry e & ke A1 disvppesies
& there seems to be no difference in this rule, whether or not the
beings be locomotive: yet as it can exist towards the confines of

range, & as s ertilty certainly usually then lessened, how is
this? In all these cases, namely of a species abundant in one
district & rare or quite absent in an adjoining one,—in their
inoteae o destase in numbersae sl s itle Supis, it

e steadily look at the average ecies
in it most favoured sie, 33 tentied by & severe siruggle, of
which in no one case cin we perceive/3Vall the clements: the
st grain i the batence will dn detsmmine whether

e e e e e
cxtbedimaly compliemed. When here oo
e 3 oy bt o dectane I mubers: hos ¢ P rnde
cven when best managed has aivays been o dcca\'mg Audc
post has to be pushed beyond post into the  has
e with whaling; but how dv[{cm\\ our game, Neither parnden
o grouse or hares are fed, & yet how many hundred thousands
are fmnunlly Kiled with o dcc(ca:c in the S0k ng doubt they
could be exterminated apercailye has been: with our game
man compensates by the dcs!ru:nm\ O i he it many
hich would otherise have perished during e, Lot
fired or a trap set in Englan Tor the next 20 years, &
e imay saely be predicid that there would be less game,

almost crtinly no For instance/34/Bruce remarks" that
in Abyssnia Buars, toves & Hases ve held unclean & are not
hunted, but et they do not increase in umbers unts

for this by the number of Hyaenas; but whether | nycnn= Would
destoy many hars may b doubig

atever the numl a species in any country may be, the
averoge being determingd by 3 complex struggle, that nurber
will steadily decrease, if we add without any compensation the

Teast sy smuse of desvucion, il he species besomes
cxtint. But the rate of decrease Wil be very slow If we have
1000 dualy & we destoy on an avrage tn per cnt more
4 when. the number is lonst fhan woro
Reretotore deweyml LI iake 208 yeir o e he b
Taavels vol 85,84
1
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ofen with the decreasing numbers of the organism
dcslroycd b mambers of the desioyes will be dminished: & the
Check thus lessened & is action almos infmitcly prolonged. I
may well happen that a lsrge addiional mumber of @ species
might be destroyed without in the least lessening/33/their average
mambers for e desiucton may Bl bcfor: n bl recurent
period of dearth, which would have in any case thinned their
numbers: t s eve quie :oncew'lbl: ‘hat Such desicion might
increase the minimum average, for more food might this be
prescrved against the period of dearth, as for instance in dry
counies, in which the herbage wilhers up & serves as atur i
ay. Many other considerations might have been added showing how
complex he ation 2 & reacion of he checks o ncrease must be
s e many & comple checks lending o cauee 3 decrease
in the numbers o es; an inordinate increase, under the
most fvourable conditons, i prevented in some casesa e, 8
in our gamne, by mysterious epidemics, which seem comnected
know not how, with the closer aggregation of many maidunls

ulty, which at least v experinced in flly
ising the Srugel for e covertly d us: T think
e o ous Bumiariy with Guf domestia 36/mimals, We

asi
they perish from accident; & we overlook our care of them whilst
very young & that we antificially preserve food for

eyt ikt T it b mlin gl Uaamhiee)
Gver Burope, with the stock stll Kept up, ought clesrly to show

us what destruction there must be with the allied animals in
a state of nature. Nor ought we to feel the least surprise at our
not being able to point, how, when & where the check fals on
any animal in a state of nature: for the case of man, incomparably
the best known, (& in some respects more simple, though in others

ing' mor

ifer
times, in differnt countries & even within th limits o the same

e Semet Lo, Jount i N 0 0. 351 (Concusions e very

ook e Notr o Travcler it Seris, 158, e n Checks
i Ove.poplation )|
N, Neicon b showh (Statisicl Soc. Mrch 17h 1845)tt i the same tows

i pesiancy of e wik e men f dicen e s by 3 por e
10
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THE STRUGGLE FOR EXISTENCE.

17/Uwual Gk o/Amma/v & Plants. We have considered as
manner in which snimals check the

o il B plant & animals are sven more
1mpormmly mmcd o i o i TR
im us i several ways, that [ must be excused for
=nlem\g o s devste ot they shall b fow. All

i ekter ey o mecio, & hee hrcalh is me ,.mns
Chiet Toods 8o tht the relation of ine two kingdo
geale I vty obvious. But i probibly much mnre ptcuse o
it at first appears. One at frst supposes that rass mimals
ont 1 Tl ity S T OF B ety s i e e
ascertained’ that oxen eat 276 kinds & refuse 218; goats eat 449
& refuse 126; swine eat 72 & refuse 271, 8 Southward of La

Plata, I was astonished, as others have been," at the change
cffeted in the appearance of the plains by the depasturing of (he
catile; & could not for some time believe but that there must
have been a change in the geological nature of the country. What
plants the many small3todents ive upon is seldors know, but
every one must have heard of the destruction of whole plantations
by mice, & rabbits &c. I have heard it remarked that al, or nearly
all our spinoge & prickly planis ae iked by the arge quadrupeds;

plain was cifly due to the greater proecion rom | nmmms
requisite for any bush to live, where the vegetation ws
16 i, 15, b s i Gl By Ecruubl et hose plans
which are ot eaten by eail are atacked in an extraor
degree by nsecs Thoth 30 to,50 species sometiaes preying on
a single plant: T presume o plant preyed on by both insects &
ot weuld be oxerminaied

T will not do more than allude to the enormous amount of
injuy, even o extcrmination, cffeted by insecis on plans; on
‘which sublect copious details e given by Kirby & Spences Land
mollusca ar, likewise, potent encmies (0 many planis, cpecially

n young, as every gardener knows: and early on a dewey!

mommg bt Exrinary bambers hcy sometimes swgont
Tn all these cases the relation is obviously mutual: the increase
* Soilingfcet Trcts. 1762 p. 361, on suthoity ofHasselgen in Amoco. Acad.

[5¢e Linné, Swedih Pan' 1 SHlimgleet Tracs (vhere mame i mis peied

3 5 e T 46 e e i 711

 Jourml o Rescarches

£ fLioné, The Flora of nsects’, in Band'sSeect issertations. pp. 361,366, 3671

o m.wi,. o 10 Eniomology, . Leer & 5on mris euscd o vin piants

91
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or decrease from any cause of plant & animal mutually affecting
each other.

But animals serve plants, as well as destroying them; & i
desiroying some planis hey mvariably 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

& generally most uscful: different
o e iated by i K SF s, & some by none, but
which absolutely rc ire other insects 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 colleced under the most shady

of nature/40/might make a sensible difference in the vigour &
spreading of a tree: on the other hand, Licut. Breton” says he has
Khown in Tasmanta that rees which were florshong have acually
perished as soon as the land was depastured; & he suspeets that
This i caused by the ground being bared & thus

AUSL Helena the upper plains, to an extent of 2000 acres were
onglnal!y wooded, & it seems pretty well made out that the

& swine which were introduced in 1502 & soon mulipied

Sestroyed all the young trees; & that by degrees the old on
perihad of age 50 that 220 [years] afterwards 1 1 sad "t o1d
trees have mostly fallen”; & now the upper plains are covered
with grass without a single tree. Some of the trees are known to
be now absolutely extinct. In the surface soil, I collected cight
Kinds of land-shells, now extinct; & their extermination & that
of many insects has likewise been in all probability, indirectly due

e "To give one more example: near Inverorum [Inveroran )
in Scotland, T saw a whole hill-side covered with young birch-frees.
5o nearly of the same age, that | enquired why so useless @/41/irce
had been planted; but was told that about ten years before the
district had «been> converted from sheep-pasture into a deer
forest; & that sheep devour young birch-irees, but that deer do

would change: & with them, the birds, of which I shall pm'm\y

give an instance. It is not 100 sirong an exprassion (o say

" Geologica Tansactons Vol | | [Chares Darwin, 01 he Formston of
il Gl S oo e od 5 134 0551

Tatmaio ot Vol . 16037136 o Tt o Rescchesp. 45,
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introduction of 2 single mammal might change the whole aspect
of a distrct, even to the minutest living details

On the siruggle between plant & plant: the struggle here is not so
obvious, but not less certain. Plant docs not actually prey on
plant, excepting in a few root & branch parasites. Nearly all
planit, oweve, are favoured by th decay of alor; and i s
indispensable © those whi live in peatyc many
cuses, o e adpemsible o hebl: ovourabic, bt o
jants gmwmg i the shade of othrs thee s some, though perhaps
shgh! Fecirocal sctio, for such plants must ob el protctors
of some nutriment /42/as we see in the greater vigour of ot
orchard frutrees when the ground Is kept bare beneath them.
Plants, also, often offer protection to the seedlings of others; & as
Sullngfee’ | bas semarked how often do we see + youn ree
springing o ‘ommon which has
Troebien ‘o 6 atiacks. of car ukimately o over
shadowed & destroyed by it.
Generally the sroggle between plants is fke that of those
quadrupe  same country, which devour nearly
i of . We have cidence 1t Srogale o rond st
thc many houeadhady lasts which can b pertcly pesricd
by simple weeding in our Botanic & comm ns & shrubberies
TR wen€r Sprcad beyond our inden o specadto pors
42 vLong ago Goush ws i the habt ofsowing near Monipellic
of which succeeded for
Soms years? bt Mr: Beathara informs me fhat h hed in
I are

foreignersinthe spots where both could grow/A21 s msiucive
ow fiequently foeign plants spting up for a year or
ey the ebotah thrown from a garden; bul how ceriainy.in
Aoy yeas, mor or e hey are eraheimed by our native
eeds. The foreigners I:mgu\sh perfect fow seeds; & of these seeds,
Tow germinaie, 5 the seedlings are. genrally smothered 43v/
Rottof sowed 39 vinds of hardy garden & agriculual seods on
rth thrown out of a ditch in a bog in process of being reclaimed,
& only seven came fo maturiy: leven seemed capabl of rpening
e sced: twelve germinated but did not hrive & nine did not
" Tt .74, (€t von i, prcies, s . ik, e, The Osconomyof
Nomwe')
160wt A erboriatons s oo de Mol (st 1756,
o e 2T Candoll, 6 € o B . 795500
R T swedinh Academy Vol
1
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THE STRUGGLE FOR EXISTENCE

germinate./43/In our uncultivated banks & woods, far more
seedlings of our native plants spring from the ground, than can
possibly come o perfecion: this may be conspicuously oboerved
Wi some of our tees. We sce he same fct in our crops; for
thin-seeding requires good farming,—that is land with many
weeds must be thickly sown, (o give the right number a chance
of succeeding. In our gardens we can raise common culinary plants
with certainty; but sow the same sceds in any number on an
adjoining gras feld, where thers would e nerly the same aninsl
cnemics, & you will ot ris apant. Preoccupion of the ground,
10 doubi, 5 most influeisl agatna chaoce yeods; bul 1 powes
has been, 1 hink, somedmes over-rated: all plans in a stte of
natur WAdergo  kind of roation of <Tops, xhausting one spot
& springing up in another, being supplanted & suppl
in a coarse meadow the patches of Daciylis &&, which are not
browsed, if marked, will be found to change their place; so that
if44/the seed of a piant ftted to overmaster the others, be annually
sown it will at last find a proper site. And the many naturalised
plants in every land from the even chance seedlings will not rarely
intrude on a preoccupied surface. Secing on what 2 nice balance
of power a plant can become naturalised, der that the
‘most skilful Botanist cannot in the least predict, as was remarked
to me by Dr. Hooker, wht plant will becorhc nsturalised in
a given country, though he may safely assert that some will not.
No onc will question het thre is & it of hea & cold, damp-
gse & dryncs, beyond which » plat camnot urevet but it

seems that few plants reach this extreme limit. This think,
be Inferred fur what they can-cadr in our gardens; Gut mors
epecilly as once or twice i century we have 8 witer of exreme
cold ar a very chilly or dry or wet summer; & yet I have not seen

‘Fa 2068 of dcad planis having becs obscrved tovards
the confines of i naual rnge. But what havoe anextondinary
winter will make in our gardens & more especially in our shrubberies!
iy be ifeteed o i, that owing 1 (he Sruggle between
lant & plant, hardly any species reaches/45/very near its cxireme
climatal Jimit. In arctic regions & on lofty mountains, where each
plant has to struggle against few other living beings, but against
severe conditions; zones of dead trees have been observed, as by
Ledebour on the Al & by Heame in . Ameria, who descrbes
a band of dead and biagted sumps upwards of 20 miles in width
Beyond the iving wood.
" Ladebon,inHoken B Ml o .. 21 enes oy 0 e
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In the arctic regions & on high mountains very many plants
become much stunted; & though I have not met with any precise
bservations on this head, T think it would certainly have be
noticed had thi appened with plants at their lower limits

‘mountains & at their southern limits in the lowlands: of this
Iatr case 1 v notced only one insince,Aginamely th Sugar-
aple which in the southern United States is said not to attain
o the third ofth height which i does in Canada: on mourtans,
also, T have met with only one instance, namely in the Beech,
it steted [ 4o beistunted below the level of [ ] on
the [ shenthe nothem tange of a plant docs o ll
neat the Avtic regons, it seems seldom 1o become stunted at 15
orhern imit s vers Do plans o not range beyond Nor
umberland & Durham, L ssked Ms.Story to attend to tis point for
. & e ha sent me it of 32 plais n s pre
o el & s & i sppear i oly o o fous of o e
afall dyarish, Trees,” however,seem more sommonly to sffer [ pr-

to Kalm' with the Sassafras & Tulip-tree in the United States./
/These several fats are explicabe f we ook o lants a not
acually imited by climate, but by strggling with other plnts
onditions beginning fo be unfavourable; for the siruggle
onid e severct 5 rocorian lo he-numbar of encieL e
opposed species, & these would be more numerous on the lower
than on the higher slopes of a mountain, & in the southern than
in the northern half of our colder temperate regions
o onc has yrien more forcibly on the siuggle beteen lant
& plant than the experienged horticulturist, the Dea
cheste. M. Herber st most lcaly the those plans which
tive in sterle & fln do no live het orunder his
at degree o moisture, because they pr t, but because
{hcy et =5t poor ielitood i pesse & qule
Cnties cannot Gow 1 choke hem." Speaking of some oncuscs
confined to sterile hills in the fonian islands he says that when
e o e i it 5 om0 5 B
ot s ald o Thass e o et o e bstes

! Kol Tl e Americe Gl L 142

Al De Conale Gegrch Bt 7

vl S mes Gor 1o 145 . Grey i i Epedion Vol 2,p 362

Loyt he Xanoroe. thaugh ot e, ecnG oS & S10wHh
procedng onbad

< omalaf o Sos. o the logal habitation of lnssvol 1. p. 46
© Kinh. D Candoll Gograph Bot. p. 428,453, 455
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the siriking48/ones given by Herber o the same species groving
ent situations in different counties,
instances the Orchis monorchis & milarts n England iy
anks, & in reed-beds on the edge of Lake of Brienz, 48vithe
common milkwort (Polygla vulgaris) in England on dry upland
s, in Zante on alluvial & very moist meadows./48/—Such
cases are probably in main part though not exclusively due to
plants more vigorously occupying the sites in one or both
countries which the species in question would most enjoy; for
with 5o lexible 3 constituion here would b few sites on whil
suchplants could not

influcnce others, & like-wise many
i et gt one vy common e, I Suord,
shire on the estate of a relation, where 1 had ample means of
Scquiring &l particalas, there was an extensive borren heath,
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, nothing whatever having been done, except small holes having.
he whole enclosed. The effect on the native vegetation
was quite remarkable in the very great change in the proportional
numbers of the plants found on the Heath; & in the presence of
12 species (not counting grasses & carices to which I did not
aitend) not growing/49/on the Heath; of these twelve, three had
never been observed elsewhere in the neighbourhood by a relative
who had attended pretty carefully to the botany of the district
The change in the insccts must have been cven greater; for six
insectivorous birds were extremely common in the wood & were
0110 be seen on the Heath; whee two or three other insectivorous
specie lived, but did ot feguent the plantation. 1 was intresied
y one particular: young oaks were springing up of all ages by
hundreds, in parts at the distance of a mile from any ozk-tree,
et & there scualy appeing o if they had been son bmxd-
cast; but 1 was a at this never had been
e tinen Gl ae fob thes o oot the Mok A R Lh:y
came there; that they had repeatedly seen rooks dropping acorns
in their flight across the woods: there was no rookery near, & the
fine of fight would take the bitds actossthe hesth where thre
were 1o oaks, 5o that this «curious & most efficient means
ispersl s have becn wasted or Sentaies, anl i deeay 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.
have given instances/S0jto show what an cilect the introduction
of a single quadruped can indirectly produce on the vegetation
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of a country: & here we sec that the introduction of a tree, with
20 othcr change whateve,can produce 3 grat an influence on
other plants, birds & ins

Mabe the groud quite um, as on a railway cutting, & it may
be almost said to be chance by what plants it will be at first
covered, being dependnt on the mature of the soi, the kinds of
plants growing near, the means of diffusion & number of their
secds & the dirstion of he wind; but in a few years, notwith.
standing hat the number of the c first occupants will
ity e been meraned s mhon-fold.th raporsons wil
sratly change, & ulumately become the sime as on adjinin
old Banks. Many curious accounts have been published of the
Change of vegetarion when & N. American fores has been burnt
or cut-down & then left to nature. This has been called rotation; &
/SUhat n our meadows & woods, when ot
sddenly desroyed it hee s read o, ke hat fullawcd
b s prondbly depandent om he
cxbaustion of the various chemical elements in the soi reqmred
in diferent proportions by the different familcs of plants. The
same priniple probably comes into play n causig the besuiul
diversity of plants in our meadows & woods: the good fﬂrmcr
cvery Rth o seventh year plants the same erop o
ield, bt nature raien bec oraps aliogethot i exeet prnpomon
to what the soil can support, cach kind slowly changing its
place, with this great di that she is not the determined
inemy of any bid, insect or slug, & cares not What or how
many plants overmastr th ofhers: But when a forst is burnt

jown, whilst stll in full s & o very diffrent vegetato

a5 1 hvarisly the case, spiegs up, i seerms doubtfl whether iy
should be cal];d rotton i the ‘ove sense: the change would
her appear to be due to what seeds are ready in the ground, or

at
quickest hre\lghr el 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

complex contngencies must this wondrous batle prolonged over
¢ been determined by which each species has recovered
oo
1 A D il o B . 8
o Enquiry it the Orgin f the Amiauities of Ameria by . Delail, . 55
scems most ot |
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It is indeed a wonderful conflict, on which 1 cannot cease
marvelling. Causes appearing (o us most trifling 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 tme
with other parts of the heath; & 25 years afterwards, the under-

th was so different that the lines of separation could be most
casily traced. In walking over the most barren heath where 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 destroyed? or do/s3/animals follow the paths
& oceasionally, though rarely drop a little manure? Manure may
be direetly injurious to the Heaths; but I have noticed in a neglected
ficld of my own, that manuring caused a marked decrease in the
hard-heads (Centaurea nigra); yet this plant certainly likes manure,
bt the more vigorous gfow of otherplants st have checked
its increase. In this same field I have observed in different summers,
n obvious difference in the proportions of the soversl plants
showing how rapidly a slight change in scason allowed one species
nerase overaaiher, S0 agun n old meadow land, which has
been ploughed years ago,the same species may
the slighly damper futows & shighly dryer ridges, butin different
proportions: in other such cased) here can be no doubt
tha he plants growing both in the Rutows & on e ridges, could
a time cover the field, if all the other plants were cxterminated,
o bl i 10 RH i b o the Shebvet Aerenc
in dampness, determined the proportional numbers in either case./

5410 ol dvtc ey tutot e, “Tell e by i uer
this year brings forth a year a plantane." No
on ¢on smswer, B It it not bo called hiance, The chemaist may
throw a dozen salts into solution & may hope to predict the resuli:
the naturalist canmot do this with the living beings dispersed by
ten thousand ingenious contrivances all round him; but when we
see the virgin forest reassuming its beautiful varicty apparently
in the same exact proportions, over the ancient Indian ruins, we
must see how fittle of what we call chance has to do with the
fina resul This sugale, his war of naur, becomes only in he

t degre ineligib fo u, by keeping sicadly in mind hat
cach  plant would cove the ground for s period et o s natursl
o narcbs: for ma one Wil doubt f our
B ants were suddenly exiermigated, the remaining R
ol decenty clothe the land /54 V/One may wonder why
" [Taslor, Jesemy; O Modesty, in ol Lo
198
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any one or half-dozen of the most g pl..m in England,
annually producing thousands of seeds, in all s

cold,
such plans do o ool Wil
surface. But assuredly/S4 ingle plant, even the most
Vigoreus & predominating i it natue, s habitvally desisoyed
in mulitudesa some period of s it from the secd upusrds,
cither annually or at recurrent periods, by means, which we very!
SSicidom can pereeive, (b only difireace between the vk &

strong being that proportionally to the number existing at any
time the weak one has been destroyed during former gcncranoﬂs,
orhas beenpreventd incresing,more tan Alve one called st

he fats now givn, n & ooy s ar ones known
0 any naturalist, one c p ncc:ssxry Alrough

each other in the mos
exciing our surprise we

1o this mutual action fram remote parts i the poliy of
natare, That part of the complex term siragsle
Which is more conretly expressed by dependency, genealy relates
10 organi beings remote in he scale of natures & individuals of
the same speciesarehardly evr dependnt an cach othe, excepting
in ther sexual, parental & socia reationship. Bul we have seen
how dependency gradusts o a stmggle for existnce. On the
other hand that  idea, more comectly expressed by the
word strugele, nppllu in its fullest foree between individuals of
the same speces. When we remember ha individualgSSof the
sime species, wheher aaimals of plant, ive on nearly the ame
Tood & are sxposed to the same dangers & diffculies, it s in
islfprobabl that the sruggle will b here mos severe a some
peiod o lte. Probaly ¢ will be narly equally severe beween the
individuals of two varieties, when they meet, ’y secondly between
Closely allicd species or between organisms. however diffrent in

ruped, yet they must often powerfully affect cach other. In the cases
o peses, avingfow gt iy s i oy e
that the struggle, as far as organic beings are concerned, is chiefly
with «othen distinct species <or conditions of existence:/53 /At
lastly the siruggle will often be very severe with the extemal condi-
tions of existence independently of the co-inhabitants of the district
 have some evidence how powerfully allied species affect cac
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other: every one has heard how the Norway Rat has exterminated
the Black Rat underth most diffrnt climtes & crcumsances
all kinds from the Polar circle’ to within the Tropics, in the
New & Old world in New Zealand” ihe Black Rat had prevjouly
almost_ expelled a d species: in Firoe' "the
dectase ofthe mouse has been in proportion (o the increase of
e Rat." S0 that the common mousé, which was the euler
kbt s n st eherted W son wih varjeties
r domestic animals it has been found by expericnce’ that
othe breeds o sheep cannot exist on he mountains of Cumberland
with the Herdwick breed, "for they stand starving best.” If one
species of Swallow were to increae we might expect tht other
Swallows would suffer more than other Birds; & so it se
b, forwiththe late curious ncase n parts of the an:d SL&AH
of the Hirundo Bam swallow has decreased.’ When
e legaed Paidge herisea he common. Patrdge dereaes:so
has been observed with the Pheasant & black-grouse. Again Fish with
alled habits must chiefly affect fish; & thus the shad (Clupea sapidis-
sima) has increased in the Hudson, in parts full wenty-fold, owing ©
the crection of  dgm & the consequent decreasechifly ofanother
species of Clupea.” In Russia the small Asiatic Cock-roach @lsta
St s evenhers drven betoe L h st cosron
The [ e I T e
same pond. And 10-g0 10 the other extreme of the scale how
Tatally does sivliced man cause o exiermination of savage mer
T have said that the struggle is often scvere between organic
their conditions of existence, independently of the co-
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 cold or
drought, there cannot be said to be any struggle between the
individuals of the same specics; but between the constifution of
each & 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 fhe sme pescsor of peces il allid b To give ane

! Lioya mms‘,m,m Euope val 2.5
i bindgee el f A —
Land Descripion ol’hrm I3

The Northmen in Cu

s by R Ferguon . 221856
Loy ety lmmmlol&twcnw AT
e ot e Vol 20 156
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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
utterly exteminaed, if not protected,for from the peculiar shape
of the jaws they cannot feed on fwigs of trces so well as the common
Chle i Y e e up heshage o poer consamed bt it
there wee no bushes whaievr in the counkry probably the Nita
cattle would pass through the ordeal as well as the common
beed; otk i grcn\ly miucm numbers.

z lude, that as a general rule, the
sruggle o exstones i smcl:sl yet never simple sense is most

the individuals of two distinct varietics, or species, or even classes
if their habits are somewhat allied. In all cases, the struggle being
nuled & modified by multform relations./

S ppetenty pposed o thre b sesr sl i o
nature:— will now give the few cases which alone have seemed
to me i o {he sruggle fo exisience. Perhaps the
most smking is he exsience of speces, even Iocomotive species
as mammals, confined, without any physical barrier & with i
Gifernce in condiions apprecable by u,t a very smalllcaity,
but there very abundant; for it might be argued that if there be
such a power of increase, & as the species is abundant n the locality
in question, showing that the conditions of its existence are there
fevourable why docs i not spesd—Many isiances i all classes
could be given of facts of this nature: Mr. Bentham has of
ot 6 s b semarkabie b hat crtem plante shoutd
ere else in the
therefore spparcnly not
Som specics have
s  he same lace/S6/for one o (G eemiries
But by far the most remarkable case of this nature on record, is

Fmet s hehers

" Varition of Specis . 132. i Wollastoni i on ofthe most siking
cases, & th varieres, 5 0 Considered by Ms. Walaston, of H. polymorpha ohey
e sime

m
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certain hillocks on these islands, where they are also found fossil,
& that they occur no where else either fossil or recent in the whole
group, which has been thoroughly well investigated. The super-
ficial calcareous beds in which these very local land-shells oceur,
include a few extinet species, & 1 am informed by Sir C. Lyell
that the istand has undergane considerable change since their
deposition: hence we must conclude tha these and shell,cich

its rmed probably (o severalthousand years,
& yet have just held mm gun Y place & have never spre
23 eaaes ke ths e which o e o  ep-

oscntalive speies, iling 86 for 38 e can peroeve the sane place
in the ccenomy of nature,the diffiuly i, perbaps, ot gute 5o
freat it a st appears; for e us take one of tose common
(raordinary
numbers ocesionlly appesing in favoursble scasons, can apidly
incrase, & s therefor habiually kep under by checks of some
i Suppos it t inhabit o points 1) hiloeks 2 few
mncsxsmmn. 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 all intermingled;
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 ail the lower 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 inhabitans of the] oher hillock
though they would be 1o 4 certain extent by the inhabitants
e intermediat low land, but during anothr scason he o jands
might be invaded by highlanders. The result would be different
Wi slow bieeding snihal having rapid powers of raveling
with birds, or plants having seeds casily blown by the wind. Thus
admit, the weight of /57 bisilow diffusive progress, fo
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
each species or variety long inhabiting its own hill i at the very
Teast as well adapted to the conditions (I do not mean mere climatal
conditions) there occurrent as to the conditions of the other hill,
Those cases in which a plant is absolutely confined to one

" Variaton ofSpeces . 125, 130, 153
0
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small area, & is there very abundant, without close representative
species in other adjoining districts, scems to offer more difficulty.
O a less striking scale, the same difficulty is often encountered,
namely in plani being ery abundant on on spot, bt not ound

en Kingdom, & yet without

xeptional though o vty ae ascs, th common mlc aparinty
being, hat very local plants, or ammals e rous
indreiduals. Bt e Tact which has sruck me the most i xh:u
given by Alph. De Candolle, that some few "socisl plan
io the extreme limits of their range, or are o \hmly
Scttered s might be sxpected, & when consed
Soppose that he condians have begon 1o be oniwauable Tt
Somtl planis could help cach other ke some social anmals, from
i the term social. hs been bomrowed, there would be
dificulty, for then as for 8 they could range, they would range
in company. But here sems to oo cmmmv dffrence, only
on in degree, between a social plant,
ane sie. Al. g Candolle has shown in s el Sscosion
on this subject, that most social plants are thus inhabiting peculiar
or unfavourable sitcs a5 slt mmm heaths, arctic_ regions,
er ey as ony few plants can
grow there pecaliarly adapied plants grow (ogether in EreAt
mambers. Henc, als i ands, imb.muso,by only fow specis,
they are vty apt o b socil;  hey are wherever he condions
are very e st which has pecaned o e 0 show
hat hete s o csscmna{ aurmm between very common plants &
i plens s tial some Biealc planks ar sucial I thee
adopted c Teis cmmemly the case with the cardoons &
hisles o the plains of La Plata, & not, s for 18 1 can make out,
in their native home, Neverthless it seems o me that many
plants, both those commonly called social, & those abounding in
‘numbers in some one spot & not elsewhere found in the neighbour-
Hood ar cven n the Whole world, may be said, i & somewhat
0 help cach other, so that if they did not live in
b s it e
It fllows from the dositine of the sirugle fo exisence hat
every plan s checked in its incress in the £, or
ture s 3 et s soppose i sy lome th he
i creck s on o e, o ing o being devoured by some

1 Cantle Grogap ot
Glograh ot 465 i De Condellsinstances h Cisus & Lasenders &
el o of P sme g i & o o uees in he.
At re cograph. Bot b
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bird o fnset;the rgument wil be just the same if appied to
uppost by

the secding & v o great loss by slugs or other

imals, We must hear in mmd that in all pmbzhlluy um this
Will no be he sofe cheek 4 c pmmm o insance,
peishing by et seting buried e, Now from 3 thoussnd 60/

plants Kind growing together, here will bes hv eer
chance of many seeds being preserved than from a dozen plants,—
{ha s 25 ong as the increass of he bird o 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
the numbers of its devourers increased in the same ratio, then it
would make no difference in the proportion saved whether there

or awing o being preyed on'by o!hcr animals &, & this would
vy ofln be the case,then the would obviously be more seed
Saved rom th thousind planis than from the dozen—We s
s oftenpractclly lluatrat: 2 famer no
wheat e seed in his garden, but it is notorious that
wnhoul hc el e s e whe plers. e il ity
spatows: T have seen tis occue & in the
1 rised some hybid Radishes & cwith all sorts of
protecto; had the greatest dificalty, g a few seed out
D housande of ok o he ok af nother b, e green-
finch-— et i a lrgeplot of sced Radishs or i a fcd of whesly
plenty of sed can be scured. Beyond a doubt, here would be

uselfm imy garden, supposing that hey could sow themactves

In animals we have seen the same thing occur in small colonies
of oxcs & antclopes pturly Cablihing hemscves as described
by Sir John Richardso . America, though these instances

Lcumelneat e e e v

& quie distnt cause may come into play in deer
‘mining that a social plant could not exist beyor Timit in
Whichihe sondions were o el Exomsble, o o mmbers
could grow together, in dioicous plants there must be at Ieast
two individuals near each other, & if the fertilisation of the plant
be due o the wind, & not 10 imsccts, bea aring in mind that they
ill be planied by hance, e slmost scbesry b there
hould be & good inany togatbe it order fa bo l}wmuglvly it
& produce thei fll complement of seed.| Now we have seen i
" e prvisaty s i gu i chaper ity s e oo &

oo, & hey re apt 0 be socis
e
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the third chapter that there is good reason to believe that many/
62/plants are what Sprengel called dichogamous; & when the
fertlisation is not aided by the voluntary flight of insects, these
could seed well only when growing in masses: I believe many
Grasses are in this predicament, namely depending (o a great ex-
Lent on other individuls for her fetisation; & are not vished
by insects; & grasses are commonly social
m these two consideations, more especialy th first one,
& i likly thre are other consdersions ovcrluukc me)
ink we can o a cetain exten see why o pln2 inayror
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
ead: for when once established in numbers it might cscape
destruction by its enemies, but when thinly scattered in colonies,
(owing to the severe struggle going on) all might casily perish.
Hence this fact which seems at first paradoxical, & is 50 if we
Took chiefly to climatal or soil conditions as of predominating
influence, ceases 1o be paradoxical when we look at all organic
beings s peridiclly strggling for exiince with thie umost
energy against their enemics. Authors have often spoken of the
et of th s o8 8 powerfob S elenent i dimbotion;
inth stric sensc of the word, e remember ha plants undergo
a atursl foftion & that secds src ultitude
of ways, I think it can have very little mﬂu:nc: n the. sense
above. gwcn. ‘amely that plans of animls when once estabished
i nurbers, by their very mumbers escape destruction,  have
7o doubt this oscupation s potent.

s seemed at one time to me opposed to
there being a severe struggle in nature; namely animals having
recovered in 4 state of nature from severe injuries, as evidenced
by the fossil Hyaena' which had part of its upper jaw entirely

ays o by he famous Mylodon described by Owen with
a fractured skull. Mr. Couch caught a eyes, yet
& 7ood ontiion 465 WM. Bigth mentions, o hearly diad
Indian crows; but these very singularly were fed by other members
of the flock.—Rengger describes rickety Jaguars with short legs

n in Paraguay./68/Lame birds have been
noiced for several years buiding in the same nest. Birds morc
epecialy rooks have not very arely been obscrve their
Upper & lower fandibles crosking & distorieds & this has been
observed even in the case of a /64/\Vcodpcckcr (Picus erythro-

{Fuckland] Pl Trasact 1826.p. 5. * Transact, Linn. Soc Vol v p 72




THE STRUGGLE FOR EXISTENCE

cephalus) which one would have thought would have most severely
uffered from such a malconformation.” Al these cases show only.
that the struggle for existence is periodical & not incessant, of

severe winer th rooks it th croscd bill would no doubt be
cleared off—

T somve cass the (crm siuggle s not very appropiae for
instance in the Misseltoe (Viseum ); 88 it an hardly be said
1o sruggle wilh any othe beings, ough evidenly dependent on

actually extcvmmalcd i the Thrush genus which it helps (o Teed
ccame Kalreter s shown tht i, ertiisation s
Sependens on certan nsecia? robably 1 dis
persal is a principal check in this
S naly o allude b o opinion, which [ have repcady
seecatonntod. but grsbably wiliont iomton- wenely
2o mimbers oty Sv:clcs depend on the mumber of it =ggw or
Seed, & consequently noton asraggle for cxisience ot some
TS e o 18 pren vea/a5 s el has pObably e
from the larger snimals  hich can oo be supported i very
great numbers in any country, producin 2
hcn con profect ther Youogs o g reluion Mpmitble, a8
we see in the Crocodile, & amongst Birds in the ostrich./65The
‘number of the eggs is 0 doubi one element in the result but by
50 mesns one of he most important. How maay rre ish tire
ising in very scanty numbess yct anmualy producing
(ho\nxnd: ola al Years ago-l was siruck \vuh s in inding
(Doris) at me Falkland Isf’, v re & yet on
calrulnlmg lhe mm\bcr of the egas of one mdwldunl, 1 found
hundred housand. ondor lays only two eggs & yel in parts
it s quite as common, (for ave seen h:lw:cl\ fwerly & ity
take flight from one cliff) as the American Rhea, which lay.
etwech tweriy & forty 6g28 & evert more: but we necd o 40 so
ar, the Kitty-wren, (Sylvia troglodytes) lays on an average jus
twice as many eggs as the other British wrens or Sylviadae, Vet
we see no corresponding relation in numbers.'/65a/The Picked
e Bl Bt Zolgy b e s e 1756 s
Witen] Tr it ran

wing here Darwin wiot:

Tessis, This s crucul diffrnce. T the st number o doubt oher clements
et fom smmporant |
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THE STRUGGLE FOR EXISTENCE

Do fish (Squalus acantia) actually swarms on many coasts &
yet is said to g5 whetes the Cod-fish Soms e

e shove e milhon & Sha Again mary Dipess incresse

at such  rat, ha Linnaus s uatcd that theee fies of Mo

vomitoria wotld devour  horse 5 quickly asa Lion: yet here
ly & single ceg, or rather pupa,

o4 i & probabiy e whote B andSer ueh Feu B8]
re by 1o means rae, a5 all who have had their hores ormented

by the hors-fy, (lippobosca) must well know, Amongst plas,
e looked hrough i, n which & few of the most abundant
s of  sounry are mirked, & have ohen noticed mongSt

them the bearers of the fewest seeds. But the most conclusive
evidence of all may be derived from fossil tertiary shells; we have
Semetous cves of 4 shel formely ate & now common in the
or the reverse case; & I presume no one will imagine
{ht these shels lnid a diffrent number of ova at he o perods
There is an old Eastern fable that the locust lays
cags that i it nid the hundeeth it would overrun the worlé his
probably as false as it i
hole ot of the facs, which scem ot first o deny
B organss b et Some priod b S some Seners
tion o suuggle forl67e are Of Mich weight: on the olhe hand
the several temarks & ilustaions iven i the foregoing pages,
imperfect as they are, appear to me conclusively to show
Bk Sagile; v Ve camples nare dogs oy ol 1hevs
o el hat much efleion ispecesary flly o e his
iggle & dependence of one being on another: our great ignorance
B e Vaarhy o s o el ot of ey st
us slow to belicve in the multiform & often extremely obscure
checks to thei T

noic that hundreds, often thousands ofseeds annially produced
by et et & dissmimted by o odied ingenkorsconvvances
ok D th umber o e produced by Sach et wom &
e cach sl siots 2 v, ach plnt il Boe o o
et the average number cannot possibly long increase: go fio
5pot to spot, till you reach the confines of lfe, & the same. sorvis
* Varll i Fishs vl 2.p.401;Fleming's Psfsophy of Zoolo
* (Bl bl s Lyl el or mm‘iy e
oy o e ik . (1853) i X s marke st mari O 3. whire s
sementls bt o Linac (o e sttty Ky Siashe

Chores o sarne e s D i o7 e Lond
TA0S), Addiionsi Notes V.. 17 s ot marked  Darscapy. it
i e e 2 it o e S vuw,(smumm, iz

S0n)

10 i eniry for s somsori (sce Tom,
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THE STRUGGLE FOR EXISTENCE

predetermined. Everywhere, the rate of increase,68/if unchecked,
il be geometrical, whist the means of subsisince on he long
average will be constant; & we know in our slow-breeding larger
dnmcmc it lmw large & rapd the reslt o tis o has
stocked country. We must regret that sentient beings.
Should o cxposed 1 3o 360rs g vt we showid b
mind that the survivors are the most vigorous & healthy, & can
‘most enjoy life: the struggle seldom recurs with full severity durin
cach generaion: i many Gases it th eggs, o very young which
perish: with the old there is no fear of the coming famine
Fcipaton o deth, Phfosepmicl wroer.suh oo Yo, Hooker!
Herbert &. have most ably endeavoured to make others appreciate
the stmggle & cquilbrium of s asclerly s ey do themselves
& 1 should not e discussed ihis subject af length, had it nod
1 great importance for us: & had | ot
cceasionally Tt ik good obstrvers,of natur, who By su
remarksgs that the number of the individuals of o species i
determined by the number of its ezgs—or that when an island
pary subsids into he/69/ocean, it sl become (s if o 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 2 surface covered with ten-thousand
sharp wedges, many of the same shape & many of different shapes
representing diffren specis, al packed closely together & al
driven in by incessant ws being far severer at one
ime than o s sometiencs & wecge o ons fora & sometimes
another being struck: the one driven deeply in forcing out others;
ith thefa & shock ofen ransmittd very far to ofher wedges

in many Tines of direction: beneath the surface we may suppose
that there Ties a hard laer, fuctuating n s lovel & which ma
represent the minimum amount of food required by each living

beong, & which layet willbe mpenctrable by the sharpest wedge.

20/Corolary on the relation in Siructure of organic beings. 1t follows
almost necessarily from what we have seen of the struggle for
existence, dependent on the habits of animals & plants, that the
structure of each organie being stands in most intimate relation
o that of other organisms. For habit generally goes with structure,
ot withstanding that in most great familics, a few specics having
the same general structure can be picked out with habits in some
degree aberrant. It is very important in order, as | believe, to

" Hooker & Thomson Fiora Indca:se the remarks in Iwoduction . 41. e

noies,3p. 175, 3od 1 7 1881
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understand many facts in gcugmphlml distribution, the steps

owards extinct ciple of natural selection, fully to
ny\l\r:cm: how vnumale\y wmu structure, by whic mi-
spesis from specics & genus from genus, i selated to the
Sructure of other orgame beings. by y living being

has 3 is constation adapled 1o the cimate of s home: but his
scems  produce scarely any visble ifference i stucture 70 v/
thus in every kingdom we have a few speces keeping idertically
the same structure under the most opposite climates—look at
Poa ffom Equatorto . del Fucgo, up t it of snow in Cordilleras
70Thus apeics of such ropial genersas the Elephant & Rino-
ceros nhabied during the glacial poch very cold with
e Loty L st G gl et
however vmpnnnml it Vb oo o OO o oo
fference in structure. It has often been noticed that
a fumiles of plants send out one or wo specis, aving
of course the structures of their family, into the cool temperate
regions; on the other hand, such northern genera as the Rose &
yellow bave exch a speciesifbitng the botest plins of Tndia.
T presume ihat many bighly succuléat & vascular plants are so
il velated o a hot climate tht they could notexis where severe

i i
ecing the vast mumber of Hegihs a the Cape of Good Hope, &
h::lnng‘ bt every fuily of sodest s, even leguninons’ &
compositous plants, there havc some & often many species with
eati ks Tolage, & W fou s safs cten i Bebtule
leaves wers relsted 8 a dry & moderaely hot climat: yet oue
heaths inhabit damp & cold mountains. We find animals & plants/
72/inhabiting the most abnormal stations, as hot & sulphureous
springs & decp caverns nfo which a sy of igh never penciraes,
& yet ot dislaying any great diference in simchre from species
of the same genera ohosg ey o

T an animal o plas Hives, brethes or moves on land,
e or water cetainly influcnces the Sruetar in 8 o importank

o

equally important relation to the coinhabitants of the same clement.
Whether an, sniul feeds on vegetable or animal food, lanly
influcnces structure, though here the relation is between organic
hcm;,s  cther aive or dead, & oftn of & special raure. Moreover
‘we rin over in our mind the various structures of the commoner
ook Himaiyn ol v

 Drege & Meper el Paseneoginh, Do, Flors 1845 1.2 .26,
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THE STRUGGLE FOR EXISTENCE

animal, we shall e that the manncr of obsining hei prey or
ood & of esaping danger from other iving beings is simost
zq\la‘\y et o the
e relaon of plans m Sucre o oher organic beings is
as i amimal, il refy rn hrough the i of
o plant in73the sbsract, & which will serve as a summary
parts of this chapter. Begining wils the flower, whil bas it
Gangers from Tlower-fecding beels &c, 1 cannat doubt from the
facts given in our thid chapter, hat the beauy of the corolls
the scent in night-bloomers, the positions of the nectar
et & Tiotl - ench otber s my sose i o
reaion o ingects ofspecal geners & classes, When the seed s
imatured, animals in-mulitudes prey on-is & it will escape
destrustion by is size, hardnes, defences, chermcnl msre o
mere mamber s dspersal I soms cases depends parly on hooks
oron agreeable pl: even the down of e s pahaps mporiant
in as much as the ground is thickly covered by other plants
& hiekly sown cvery year under this same relalion 1o other
glants, the period & ity o grinaionwil b l mporant
S0 again the amount of nourishment s ing- the embryo
it the seed, we may believe i givea t e ol s

plants. The seedling has its special enemies as has the mature
plant, which/74jsoetimes defends el rom-animals by prickie
more oftn by s chemical composiion, & which ofien gans the
day over other plants by rapid growth or mere helghl 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
s UL Bebih toueh nol BesleOly S o e but the
relation of different plants to each other growing on the
plot of ground must be equally important. Cat o pece of &
look a the incxricable mas ot toos, each growing rpidy n the
line where it can find food: i \.k= nmu beeen foreond
animal devouring jant in an
entangled mass © gel i Tood appa(cmly Ul deperd‘on theie
Giltrentperiods of ctivity & on the depih & masner ol grow
oF heir rhot, Eath:plant requies eafiin ncegani b
it st of Motsare: Bot st many csacs il depend
as much on other co-existing plants as on the nature of the soil;
for even with regard to moisture one sees in hot summer how
the grass though shaded is often dryed up under a tree. To give
one example,—/75/the turnip can beat many weeds «from ovet-
210
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shadowing them by its rapid growth, & so as farmers say cleans
the ground; tis apid growth, T msy add, apparently siands in
relation to the enormor ruction which this plant suffers
during its carly state alone o e e & oy The turnip
s i 1o cotan but o small perentage of the salts of phosphorus,
yet farmers find it adviseable (o give it phosphate of lime, owing
i, e tha to whet whi s ulnmmcly ©
assimili  large prseage ofphosphors, bt i
ongst plants struggling together in a o v oo
phosphores, i quie posibe tha o reqiing 2 much phosphorus
might beat another requiring but litle of this subst
rom these several congideatons 1 hik we may saely corclude
that 3 plant or animal i naturalisd in  new county, under
exactly the same conditions of climate & soil as in its native
aniey: but associated with a diffetent set of organic beings,
Would i fact be generaly placed under quite a5 new conditions
as if the climate had been somewhat modified. Under an extremely
different climate it would not/76/become naturalised. Tt would
quite unimportant to the naturalised organism,
whether the greater number of its compatriots were o it new or
old forms; those which stood in some relation (0 it would alon
be important, & then in the highest degee; & these “hiluential
forms might be as different as possible in the scale of nature, but
more commonly those aving somewhat simila habts & mmrm
aften systemationly relaied would be the mere imporiant. We
ey ot the ase I ol potat of viow ot o 1y yuagimation
wish o altrthe siucture or onsttation of any being so that s
numbers might increase: on the confines of its range we should
Rave 10 change is climtal constitution & i doing his we should
ot have,fudging from analogy, o alter its structure; even
in the mids o ilsrange, a5 we'ses the proportional numbers of
ihe imhabitans of a county are hanged sccording s he sexson
is wet or dry &e, we might in some cases increase ifs numbers by
2 similar change: always having (0 do this without deteriorating
in the slightest degrec its muluinrm relations to the other in-
bt of the same place. But these relations are so numerous,
x & so xmvnrl-\m lh-u we mey belicve that it would/77)
Seohably e casie o slight change in structure in
respect fothe other co-) mmmm o txder to sllow it nambers
o increase. How totally ignorant we are how this could be cffected,
e kil oLy e, i B viaabics WAt g ol
alter. In the case of single species of a Family or Order inhabiting
3 Country,or i such cases g5 he Missltoe, we can perceive hai

e e e e
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the ltred anucture would have to sand i relation o beings
systematcally fa removed: we may imagin r powe
ing the bark of the 4p,.|c or the e beng rendercd
e airtive o bivds eighs okl e, mioghne 1o fercave 1n
nuni it s sl the wildest et Very commont he
altered structure would have (o be in relation to nearly allied
Toms & here he dl’ﬁumy of imagining a favourable change of
ucture is cven gre: ‘ould mere increase in Size & stren
prevaat the eloat oo isldeag o opay Sctrs oF o
swardt the Norway rat: i s quic douhfl,at est the reat
o AR ocortenal Bl e mot s uny
Oretal congensts, What change could ve make i the Baree
syallow of the United Staes o allow it to-willsiand the inroads
of the allied Hirundo fulva? And so we may continue to puzz]
ouseles in infinily nuero
e discussed s subjec at some length, for it scems to
e most important under muay poiai of view, that we should

country, yet that not only in animals but in plants, much, probably
for the greterpart o the strucurl iffrences et species
& species stands in the most direct yet generally \mpucn\'ed
relafon o the ther orgenie bengs of o dene couni

e e e




CHAPTER VI
ON NATURAL SELECTION

INTRODUCTION
Darwin's Pocket Diary records two periods of work on his chapter on natural
seecionnamely i 1837 ad the sprin f 1535, T i . complied
on March 31, 1957 was wrten on shets f gray Wove foolscap, which re

g Lahale rom ihe ot e P 4o o o L cepolaions
visions. The outline of this original form of the chapter appears in the
original table of conténts made betore he Iter revisions:
19 Comparison of Mans & Natures Selection
26 Extinetion & Divergence plays part
28 Crowd of Difficulics
3¢

e
Mot & Gapagos

ot met it over Contnncs

a
59 Slownes of Sl
63 Ipencladaion) Theoey spplied 1 Races of Man

Aside from one comment on a sepacate slip of paper duted June, 1858

¥
i 5 51 (bottom halt surting
isv 3 “slowness of seection’)
1Tvasn 0 t062
2%+ W 076
26810 doa
“The revision of the later part o the chapter added (o ts length so that
e rgnal oo 38 s became ol 37, nd s canclation o 4 il

o 55 and th addion of  ew

e smeons no ens e e

u
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ON NATURAL SELECTION

ON NATURAL SELECTION
feompleted March 31, 1857)

1/How will the strugele for existence, which we have discussed in
the s caper,ac? Annualy durin thousands on thousands of
generaions, mulitudes have been born more than can survive
& maturity, The least possble weight will u the balance which
hall live d which di. Look at he young i he same lier or
st something must determing which hal live & ® procrae s
Kind. IF twe solutely all respects, during
the whole cou 1 oF thls lives it might e tuly
hih o should come to maturity & procreal their kind
S Atochte iy o Wy e proicmed obiy g
bun,,\, & cerainly, as has beca sech in the fourth chapler, et
is a considerable amount of variabiliy in nature. A large proportion
of the variation, which does oceur, may be quite unimporiant for
articular organism, & such variation would
ed by the strggle for exisicnce, On the
other hand, any variation, however mfinitely slight, if it
romole ing an par3ot s cven i th SEhct egree, he
Welfare of the being, such variaion would tend 10 be preserved or
selected. 1 do not say that it would be invariably selected, but
that an individual so characterised would have a better chance of
surviving
If we reflect on the infinitely numerous & odd variations in all
parts of the srucure o those e animals & plants, on whid

man may be said to have experimentised by domestication, & again
on the many. ) though slight variations which have been noiced
in'a state of nawre, it would be most strange if in the course of

thousands nfgcncmmms, ot one vaition added 0 the wlfare

varying organic being; in 0 of this we should bear

in mind how malifarious, singular, & complex the reltions for

cach living being are in habils & structure (o other organic beings
& to climae, both for securing food & csaping many dangers,

during the various ife. Again we should bear in mind

ihat whole rcatises v best Wi, shawing what namerct,

 strange peculiari]ifes are inerited, or tend/3/

1o be inheried, Lhat s appedt i some of the offspring o reappear

in hei descendents An individunl,therefors, which from having

what tri

some slght profiable variation, was preserved or naturally

Seleind, WiulE i ey s, S, B paret h ncos igh

et modiation 1o ofgring.Morcover th sovsce, wheh
24
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from their extremely complex nature we are forced generally to
call mese chasce, which prodicd the firt vaiation o question

veould unde e sy conditions afc conis o 36, & Suedly
Thos causes would be eminently Hkcly o act on individuals having
Some iherted tendgncy hawever slight, i this same dircton

o tht the cause of the varisions & inberlt
react on cach other, ths giving resh & frsh opportuniy for
natural selection (o seize on & preserve whatever modification of
Sructure habi,or consieution, was in ny degree useful.
10n the ther hand,any mdiication i in the dightest degree
injurious would be rigidly destroyed. In the struggle for existence,
during th ong cous o genersion, ndivi Sl s ot
would have a very poor chance of surviving. Even if the injurious
Teification fory W matare of the condiond, or o a siroae
principl of nhertance, appeared again & agai, it would be rgidly
rejcted again & ogain
301 can hardly imagine any change in structure habits & so
lght dm it might nos be useful 10 an individual4/0€ a specics
e be selccted. It seems at first 1o be simple chance which
edbetiea e Sl 1 prey to a bird; yet birds are guided
by their eye-sight; & we 50 often sce leaf-cating inseets are green
o those fving on brk, motle-brown, we may believe that
slight change in the shade of colour, might in the long run
Suéh individuals beter to éscape dstniction & leave offspring
with the same inherited tint. Colour is thought an unimportant
Characer by ‘atralsts; but when we see s it has boen fancifully'
said that "the plarmigan is lichen in summer & snow in winter,

ihen we remember the main check (o he incress of our gime
‘owing Io birds & beasts of prey, 1 ca see o reases (o
in birds varyingin olour s docs ¢ tho rod-grouse, that
‘might be sclected owing to such individuals

suleing less. Such selection would perbapy/Sithe moe readily be
effected with birds & insects when they invaded a new distr
slightly changed their habits, which certainly occurs, as we See
with insects attacking our exoic plants. many German
& French pigeon-books, that people are cautioned not to keep

"S5 s, some goo temarks on i color of those i iing e becr
e
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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
particular colour could have no influence on the colour of the
whole body; for it is well known how ffective is the destruction
of any lamb with a tinge of black in keeping the flock pure

ain take a beast of prey, pressed for food owing to the
destruction by a dearth of the animals on which it fecds; what
3 rifl il dterming which shll survive;th least supetiority

n power of scen  shadeof coloir 0.3 15 be s co

i bhaye noticed that & pro\v]mg white-piebald ca i fa casiet
scen by birds than a tabby), the power of § pnngmg, an inch further
may Welldetermine i uccess, o foahen T depends on s

et g e sk sy e the o v B ey
e truly said ha th Last st breaks the camels back /6 v/AR
success will depend not only on the vigour of the moment, but
often on the condition in which the animal has been ablc to keep
itself. during several previous months/6/Or 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, may we not
believe that an individual born by chance with an inheritable
stronger odour & 03 e mare repugnant 0 the prowling best
rey would have a better chance of escaping; &
il s 1 e oTengne might e s, ] hrcw
s formed with un odour a5 insufferable (o man & beast, a5
that o some forign aled
e o grea varation mos rarely, some will Tsay never,
occurs i nAR but 1 id, & were profable it of course would
be selected; but small modifications, let them appear ever so
urifing, i in e et influenial o the welfare of thebeing, T can
o il et b dout il
{end o be preserved of select would, also. tend to be
inherited; 4 sight modificaion might thus be added o sight
modification in any given dircction useful to the animali—just as
in our domestic animals & plants modifications useful to man have

tural selection may act at any time of life; for variations
appearing at one period tend, s we have see, o sappear afthe
corresponding periad; thus pecaisis in the caterilar or
occomn of e Mkcmoth e benied: & an modifaion n a
Caerpillar o oecoen uscil o t,might be paturaly slor
T DT 55 L o B g ot My
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stges of exsience, o alemaion of geeraions o use Seensirp's
Cxpression, any sl may pass. Thos ls, 7a he rnbeyo might
e modifid by scloction 1 relation 1o the mothe?s woeb
cording to that excellent writer Marshall big-buttocked
calves were selected. unil they were found to destray many cows
during calving, & thus a deviation of this kind, if Teft to nature,
ould be soon eliminated: on the other hand if this deviation
Wore useful in any way 6 the cmbryo, or o the calf aher birth,
10 doub in the course of time the parental structure
modified by selcction o :lllnw ofsuch btk or faclity i patur-
tig s ndaubtedly her
 Tarabier e, the beak has seen rendercd s0
st by Jecgegaiinecd sdection, tiat . Tain e is
"convinced that better head & b:ak Vs have perished in the
hell than ever were hatched, the reason is that this amazingly
short-faced bird cannot reach the shell with its beak, & perishes
in the shell if the Fancier does not extricate it." But by long-
continued selection a shell thinner at the right end might be
mturally obtained, for we Know tht the cggs [ofthe] common
Hen often vary in thic
i any modiicaon in clther sx separately, whether
useful o tha sex alone, or in functional elaion to the other
lock or to the young, might be sclected & become
e o e s mmmm 57 b to 7k are missing]
Sicreation of each living thing endowed with a small limit of
variability, or with the theory of a great amount of slow modi-
fication; & it will be the objcct of this work in. lhc latter chapters
to make this comparison. But for the present, in order to explain
my princples, 1 st assume hat there 1s o imit or 1o close
limit to variation during the long course of ages.
om what we have seen in 1 7t chapier tbe main caus of
variability seems to e in a change of the conditions of existence,
perhaps aided by abundant food. That many couniries hive
during the sune geologica period, that is
within the period of existence of the majority of the same Specics,
T2 gesioga il Gl Rt o & ot o ok ke
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;

S hewanderol fcts iven i Stcnsgs mos csing work, rascd
. s pudlished by the Koy S

(Rt Economy o Yortshire . 1431

* A Trctise on he Almond Tambier, . 33




ON NATURAL SELECTION

he proportional numbers of ts inhabitants will be altercd & organic
beings better adapted to the new climate will flow in from the
surrounding countries, as they certainly did into Europe during
theglacal cpoch. Bt i he couniy wers e off by some impassalc
barrier, from the adjoining warmer or colder or dryer countries
- oF if one supposcd coulry was an land, thea
new beings could not immigrate, & fewer of the old inhabitans
would be exterminated for there Would not be new beings to take
their lace the majority would sufer & then
e few, which were previously just able to reach
o far soh (spposing o e romeat it he hange was from
vamer o colde) under e new conditions would be fvoured &
caring in i haw intimaiely each
organiam s relatod to othe organims, & even to o progartonl
indiidusl imbers ofcah,fo on oxganic being i arge numbers
e B more i o ood o i o rhes
it 0, amall pueuber, threoa | il be no doubu 10
cctions of nearly every inhabitant
e mnunv oichad bots by T dangs of et &
nor cspectll by the change proportions of dw ober it
&

under conditions, such as the world had never exacly scen
10/Moreover the changed conditions «of existence: would ten
make some of the organic beings more variable than heretofore.
Under such circumstances, it seems to me that it would be quite
extraordiary, if n some few at lewt of the lightly varying
‘ganisms, no profitable variations better fitted for
ool oboason of Cuadiions ocoimred/ 10 WA \ely shgm
modification would often suffice to give some advantage between
the struggling inhabit; cfore secn, that the
vt siuggle, eading evn to the extermiation ofon,afen s
between closely allied & thercfore very similar species of the same
oty oo rofiabl; oditonon & hoiocew 1 camnr
Goubt b that it would be slowly though seadily selcted; & the
oy i Seeced wowd strength & increase in numbers.
Unier the;thove cirvumsnocs, wich hough Imagiaary e
repeatedly have occurted in (he worlds hisiory. the condiions
would pr some apid selocion
ot modification of forus; noverthless 1 Witk we. may
conclude mm mm does not exist a land in which the process
may not be owly. Everywhers organic beings present
individual difereces/ LL/& some fow mors
couniry can be named in which al the inhabitants e perfecily




ON NATURAL SELECTION

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 (0 its conditions of cxistence
as perfectly as the other coinhabitants, in proportion to the
average mumber o the individuas of s ki, but not one coun
stil sland can be named which does not possess
iy preanc beings naturalised thoroughly wel as fr 35 we can
jadgc,/1 vIM, Alph De Candole has insisted trongly on this
ack of the wniversality of naturslised plans & has drawn the
[orcgmng inference from it. The number of naturalised plants in
Europe & N. America is pmhably in great part due (0 great changes
effcted by agricultare; but T think Sir C, Lyelhas shown that the
‘ings though more potent, does
rom thgt m any other animal when introduced
naturally into a new country.® In the casc of many plants naturalised

S —of
to changes efcted n the natural siate of thlr countres through

man's intervention. /1 /Now does this not show, that in the natural
nnmy ofesch and there were plsces oen, which could be filed

er beings more perfect, not by any ideal standard, but by
o, in rlation o th greviousintsbians & o the it
Condittons of that Tand? Nor e that individual differences
e 6 sigh i T nos car sletion coul ke 50 scsibe
change by adding them up during a long course of ages; for man,
even during mere scores of years, has certainly thus acted o
differences so slight/l J/as to be inappreciable except by an eye
long cducated, T!vcrcfnvc 1 conclude that there is no land, so well
ic beings, or with conditions so unvarying, but

Tt i tho coure of G, hakerl seection Wight modMy sorac
few of the inhabitants & adapt them better to their place in the
great scheme of nature. 1 may here add that hereafter we shall
show good reason for belicving that it the oppressed &
decreasing forms which will tend to be modified, but the triumphant,
‘which are «increasing in numbers, extending their range, & coming,
into new relations,» already very numerous in individuals, widely
diffsed n her own couniry & inhabting many countrie, which
are most variable & 50 will be most apt 1o be modified & so become
e e o S more chumphont

" (Penciled addiion:] s has Bunbary in Lin. Transact, (21 (1854) 188.9]

 (Principls, 90 1853 . 6641
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12 Aisyaions of the dction of Natwal Seletion. Tn ordr to
lear how T believe natural selection
e seion o Bt ang o e i iostanera ST et o5
ake the case of a wolf, which preys on various animals, securing
Some by craft, some by strength & some by flectness; & let us
suppose that the fleetest prey, a deer for instance, had from any
change whatever increased in numbers, or other prey had decreased
in numbers during that season of the year, when the wolf is
hardest pressed for food; 1 can under such circumstances see
no/c12313/reason to doubt that the swiftest & slimmest wolves
would in the long run be preserved & selected; always provided
that they retained strngth to mastr their prcy t his period
or some other period of the year when compell
SHEals /15 0 Sa g 1o acce a8 o, S o e Tt
the Breeder can greatly improve the flectness of his greyhounds
by long-continued & careful selection. /13/The same process
tend (o modify the deer in order to 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 born with an innate tendency cither of
instine or stnuclure 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 luhn e o bing home winged game,
another hares & rabbits, & another to hunt on marshy ground
& almost nighly o catch woodcocks & siipes, how it ary innte
slght change of habit o srueture benstited our wol, i would
be'more likely to srvive & proerate many you -
oF T youss wonklc13, A probably ieci e
same tendency, & thus a new variety might be formed, which
would cither supplant or coexist with the parent form. Or again
with our wolves, those inhabiting a mountainous district might
readily b led chicfly to hunt different prey from those on the

wlands; & from the coninued sletion of he best fited indi-
Viaale i the two stes two veristies might slowly be for
Which would, cross & bend Where hey me, but t fhis subjet of
intercrossng we shall soon have (o retum; 1 may add hat

ording o Mr, iece the ar two varetis of th wlf in the
Cakill Mouniai e United States),” one with a light grey-

Wil Sports & Nt Hisory of e Hightnds. 1846,

A Mot ot Ca Mo ¢ dmer 55 18355, 931

olves;
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Hhound ik form which pursues dec, & the othermore bulky with
er legs & which more frequently attacks the shepherd's flocks
e diiduat umbets of a plant depended chiefly on the
wide dispersion of its seed. so that some might a proper
it any plant which had fs seed furished wih pappus 5 e
betlr adapied to be walte: or with polp more sgreeae to
Birds, would have a btier chance of being dropped where i
coukd geminate & reproduce K6 Kind: & 1 cah oo 0o roason wi
nature (hauld not thus sclect the most dispersable seed than that
ould be able to g0 on selecting varieties having more

& m X
15/Let us now take a more complex case: some plants excrete

a sweet juice apparently for the elimination alone of something
injurious from their sap, as in the case of the glands at the base
of the stipules of some Leguminosac; & this juice s greedily sought
y nsecs, Letus suppose the juice o be excred at th inner

bases of the petals, & insects in secking the juice would be apt o
get dusted with pollen, & carry it on to ihe stigmas of other
flowers of the same kind, & 50 cross them: this, as we have every
reason to belicve, would make more vigorous scedlings which
would have the best chance of surviving; & some of these scedlings

sited by insects, & oftener crossed, & so in the long run would
gain the upper hand. In order to increase the amount of nectar,
the nectaries & with them the petals might become modificd, a5
well a the position of stamens & pistils in relation to the particular
insect which vsite the flower, some inscet like ants being of
ghtest service to the plant; others as Bees being very
useful in fosilining intercrosas. We might ave iken or our
example, insects devourin i ar, & as pollen
ik e L e
a simple los to the plant; et i a itle was occasionaly or
habitally carricd 1o another plant, owin
Pondekcumg G 1 cross St although nine-
tenths of the pollen were destroyed, it might still be a great gain
(o the plants, & those ndividusls which produced more & more
pollen & had larger & larger anthers would be selected. Indeed
this process of selection 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
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When our plant had by natural selection been rendered so
attractive to_insects, that unintentionally on their part they
segulaly camied polen rom flower to flowers & how effecually
o thi result of Kolreuter's artficial fertilisation of

. the same number being left to insects, clearly shows)

1 could casly show by  many stikng fucts; e’ anther rocess
might commence. No nafuralst doubt the advaniage of what
has been called the “physlologlml division of la ence we
may believe that t would be an advantage 40 a pant 1 produce
only male organs in ane flower o ane whole plam, & anly female
organs in another, I then an individual plant tended to i, in
e diffe  of the same individual, or on

il the Nowers on different indviduals; nor dos this seem/IThvery

improbable,/17 v/as it can be shown that the two sexes in
ame flowet are sometims rendered sterle in b differeat depres,
when the plant is cxposed to changed conditions of ife, & as we

See /1T atire how many gradatons ihre are betwee di
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.

Lasty It us tarn to nectar-ecding insects in our imaginary

ase: let us suppose that the plants of which we have been slowly
mmmg the ecta by coninedselection was 3 common plan,

& that certain insects depended in main part on its nectar for
food, Now!17 v could give many futs,showin how cager Becs
e 10 save (e, & 10 vish lowers 2 rapidly

nance thei b of ing heles at th tass o owere i
they can enter with a ltle trouble—bearing this in mind./17 can
see no reason (o doubt that an accidental deviation in the size or
form of the body, far too slght to be appreciated, o in the curvature
or length of the proboscis & might profit a moth, fly or Bee, so
ihat an individusl sp characterised would more rapidly obiain

instance the tube of the corolla of t om0 2 wll i
clovers do not o a hasy glance very different in length;

e Hive-bees can eaaly suck he hectar outofthe latter, but not
out of the common red clover, 5o that whole feids of he plant
offer precious nectar on which the welfare of the comminity
depends, in vain to our Hive-bees. On the other hand I have
elsewhere experimentally shown that the fertlity of clover depends
in the closest manner on the visits of Bees, which by moving parts
of the corolla push the pollen on to the stigmatic surfaces./I8/Thas
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1 can understand how a flower & Bee might slowly become cither
contemporanouly orone afer the ther modificd & adapted in
e most perfect manner to each ot
T am el aware tht the dociine of matural seection xemplfed
in the above imaginary examples, is open (0 the same objections,
Which were at 15t laanched out sgain Sir Charis Lyel's nobl
views on “the modern changes of the Earth, as illustrations of

it We now Idom hear the action of the
waves, for insince, called » ifling & insignifican cause, a3
applicd to the cxcavation of gigantic valleys or to the formation

P et T O it . T gt excngle,
may be observed that natural selection can act only by the
preservation 8 addition f infaitesimlly smal inherited modif
cations cach proftable o the preserved being; but as modern
geology has e e
great vally by a single dil o taclysms desolating the
world, so will Natural Sclection, if it be a truc principle, banish
the beliefs of/l‘)/lhc continued creation of new organic forms, &
of any subsequent. great & sudden modifications in their structures.
We musk add 1 th eects of naurs slection the dvect action,
probably very small & almost certanly slow, ommmnr condions

et
Ut in he moditition of sae.par, ether d\ml\g the same or
during an earlier period of i, other parts will be aliered 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
animals for e efec o habi & disuse,of which again the action
imust b avays siow—but ovr al their cascsof hange, [ <ully
Believes am Convinoed that Natural Seleston i paramou,

Comparison of nature's selection with man's selection. From th
facs given in he two fist chapters, it camnot be doubied hak
man can do, & has done, much in the modification of animals &
e by the anaricnl sceeton of variatons. But he labous
under great disadvantages: he selects only by the cye & acts
Sherefore on cxtal characers lone: he amaot perceive slight
constttional or the course of every/20/nerve &
esscl: he (el whether all parts & organs are
Covelaed pete2dy, bo anly 30 o thet e tlerab heah
are preserved. Far fom allowing cach being to strugae mr life;

e protects cach o the ot of his powes, both during youtl
& s of earth & from al snemmics. Lnstead o slecing stendily
m
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from gencration o generation, he only oceasionally selects; & his
Jjudgement is often bad or capricious: he & his successors never
o on selecting for the same precise abject for 1

generions. Even when most curcflly selcting e sometimes
grudges to dmmy ‘an animal, imperfect in some respect, as it
Somes up to s sandard in Some oher respec. Each being is nok

Slrod o e 5 At e 3 e 5 s e
0 its own capacity to exist. He does not always allow the most
vigorous males 10 be the fathers of their breed. He often begins
his selection with some striking abnormal form, differing widely
from anyihing observed in maure, & of 1o isc o the
From migrations, changes of agriculture &c, he often
\uumnmmmlly changes the conditions o which his products are/
entionally crosses them with individuals brought
from anather disictor couniey, a5 was done in the darkest a5,
He selots any pecullrity or guaify which pleases or s Usetul
o i, egardies whether it profis the being & whthes i s the
possible adaptation (o the conditions to which the being is
e obed na e e reglecy cacenis s seected pooiiiy
e selects a long-backed dog, or long-beaked birds & trains it (o
o partielar course o lte—he slects a smal dog or bird & feeds
—a long limbed animal & exercises ifs flectness onl
gccasionally or not o al ke the ltaian greyhound. ARd lasty,
 can judge by cxteral characters alone, & not from
ihe perfect acion & Gorrlaion of the whole organsation during
the whole course of life—
See how differenty Natwe s By patur, | mean the
or d 1o govern the Universe." She cares not for e
caternal appearance; she ray be sald 10 serufinise With a severe
nerve, vessel & muscle; every habit, instinet, shade of
consiitution,—the whole machinery of the organisation. There will
be here no/22/caprice, no favouring: the good will be preserved
& the b iy desibyed. Lo good & bad s ll xposed during
of or dur e generation, (0 a severe

Natare will nver select any modifcaion ithout i givs some
advantage o the selected being over its progenitors under the
contifons to whih it is exposed Every stleclod change will be

deviations so slight as to be hardly or not at all appreciable by
" [T smence was addedshovetheaignl

frew)
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the human cye. Natural conditions remain constant for enormous
periods, or genrally change very slowly g0 will the consequent
variability be slight & th sletion very low. Natue s prodig

of time, & can act on thousands of thousands gencrations: she is
eotiail of m Tormus of UFo25E b ght Sarabon doss not
occur under changing conditions o as to be sclected &

any

one being, that form will be utterly exterminated as v bt
n. No complications are 100 great for nature: a contingercy
happening once i housand gencatons may lad o th exter
imation of a varicty: she can gradually select,either simulaneously

or successively, Shght changes adapiing (b selected variety
a score of other beings, most widely apart in the great scale o

"an 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
perfect adaption to the conditions of cxistence,—the
action of such conditions—the long-continued cffects of
habit & perfect training, all concur during thousands of generations
Flere we mect with no. hereditary uscless monsters. All who
reared animls & planis blive (ha rcness i dependenton ong-
continued & curchl ~=| on, & on_cxposre i
condions T i o s v

allod by s specics24/hen Srongly marked, be, when compred
the varieties reared by man. Now r the absence of
Varabiliy, I the most mportant charactersic mak of  species
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 atribute the
greatest importance (o the laws of breeding. If we admit, as we
st admit, that some few arg i beings ‘were orginally reaicd
‘which were endowed with a high power of generation, & wit
Capaciy for some sight inhertabje variabilay, then | can sce no
limit to the wondrous & harmonious results which in the course
of time can be perfected through natural sclection.
may. perhaps, be here worth notice, thal amonst barbarous
itle intentionai
in Breat degrec willbe ok io sruggle
conditons nely constant & it s b
approach much more closely i character o trae
Specics,than amont ivilsed nations,
Sceing what man has done in a few thousand years, 1 have
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, & from what wil presently foflow, we may see that
s e most powerl always at work
e forms produced tion, if quite modified, will
called spesics, i only lighty o il cald vt
e s oo the ¢ right direction by which the
variety may be fuher profid, T cansee o teson why a varicty
at state during an enormous lapse of years/
e varicties
beds of P. Santo

such as heland:shells i h calcarous sperfi
certainly are of high antia
P thi  varicy should e constan daing whole gelogieal
periods is excessively improbable; for we have scen St
Chapter in how important a m; uctyal diferences of
cach organism s most intmlcly. e of the other
i o o G s w1 i e gy for
Supremacy, & will hence consanly rend to b mo
mpraved, if ong varicty be 8 fxed a8 nct (o vary atal i g
i o et Do el e it o
ing organic forms to, which it s related in the polity of
nature, it will be exterminated./

26+ Extinction—The general subject of extinction will b discussed
in a future chapter on palacontology. But extinction must be here
Sclection. As man in any couniry improves his breeds, he negiects
the less improved & these gradually disappear. Hear Youatt® on
the catlle of northern Yorkshire: at the commencement of the
181h century the ancient black cattle were the only breed. To them
succeeded the long-homs, which by degees spread over the whole
northern & midland courtes; but much valued a they were, they
were afier a time "swepl away, as if some by some strana

convalsion of matur”, For the bad o give way to he short

these for the fast century have maintained their ground;
& no' dout will do so. il some better breed be formed, it

better can be. So it has been with innumerable varietics of our
cultivated plants; nld sorts being fairly beaten out
hcncr ones.” Thus it has been, & thus it will be, with man's

" [Sce appendi fo short canelled pasase. Fol. 27 is one,replaced by ol 26
Pt

3 Gt Bl Knowkte 1634.5.245. 195

> [Anon] Gandners Crmile, 1857, 235
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productions. In nature, the same species existing in two now
separted aras, might become miid Iy one or bt & the
resultant forms might continve, whilst26 a/scparated, to

S onat o e Such, Fovi e it ol by patbralists
Teoveseniaive or geographical pecies, aces o variel

maiden knights who have not foughi with cuh other the grest
batile for life or death. But, whenever from

S, hey o s oo B e o T gt
advantage over the other, that other will decrease in numbers or
be quite swept away. But as we see in a vast number, perhaps in
3 Inge majorty of cses, ht he varitesof the sane specles,
& the specics of the sume genus, inhabi the same country, o
divisions of i not separated by mpenetrable barrirs, senerlly

with cach other & with their parents from an carly period or even
fom the very commencement of their formation; and as a form
an be selected 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
itsovn oftpring

Hence, we 1ay, 1 hik, safly conclude, tat26 biowusl
selection (like man's selection) almost necessarily entails a nearl
proporional amount o extinctions-ono specck whilt 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 modificd 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 cascs by ooking o our domeic productons, we may se¢
in those which have varied most from long domestication or
cultivation, something closely analogous o “principle. Each

new peculariy cithe stikes mar's cye

useful (o him; & he goes on slowly & ofien unconsciously selecting

e most extiome forms. He has made ihe race-horse % 1

slim as possible & goes on trying to make it flecter; the cart-horse

he makes as powerful as he can: he selects his Dorking-fowls for/

26c/weight & disregards plumage; the Bantam he fries to get as

small as possible, with elegant plumage & erect carriage: a pigeon
om with slightly smaller beak, another with slightly

longer beak & wattle, another with a crop a litle more inflate

m 0
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than usual, another with a somewhat larger & expanded tail &c;
s ege i sk & b goes onslectng cach of these peulaies
& he makes his severl of improved tumblers, s,
pouter, s &5, o s ifTrent o diverge a8 posthl rom
e orginl parest stock e rock pgcont th mrmedise, &
in his eyes inferior birds, having been neglected in each generation
& now become extint, I s e same with his dres, each ncw
fashion ever fluctuating is carried to an extreme & displaces the
last; but living productions will not so readily bend to his in-
ordinale cpric./26c /Morcover, far more fany- pigeons, will be
ot mean thos. ood)afc thy have bec
e up i vey st b When fower & e s
lar birds existed; for cach fancier il several kinds, or one

26¢/Now in nature, 1 cannot doubt, that an analogous principle,
not liable to caprice, fs steadily at work, through a widely different

cy; & that varieties of the same species, & species of the same
e, fanily or order e al, moreor s, subjted 0t nflence

1y, a far greater number of individuals descended
s e pcat canbe S\mpnncd when greatly modifid
26 d/in different ways, tion & Structure, so a5 to
5 4 e Dl 27wt o B ol e, om o
not at all or only slightly modificd.

Ve may go futher than this, &, independenty o th casc of
forms supposed to have descended from common parents, assert
that a greater absolute amount o e can b apparidin any
counteyor on th glabe; when It is developed under many
widely different forms, than whe few & allied forms; —
e e ot S 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 insccts 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

adapted inscets; but assuredly there would be seasons of the
culiar & intermediate stations & depths of the soil, decaying
organic matier &, which would not be well searched for food, &
the amount of ife would be consequently less, than if our island/
260lhad been socked with hundreds of forms, belonging (0 the
mos diversied orders

sone reul; famers ll over the werld fnd
hat they can raise within the pmm of their leases most vegetable:
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‘matter by a rotation of erops; & they choose the most different
plants for their rotation: the nurseryman ofen practices a sort of
simulancous rotation i i lcmatc ows of difernt
T presume that
ater weight of le
given time by keeping catle, sheep, goats, horses, asses.
rabbits & poulty. hanif oly catle had been kept, I regard o
plants this has been experimentally proved by Sinclair’ who found
that land sown with only wo specics of grass, or one kind of grass
it clover, bore on an average 470 plants 1 the square foo; but
that when sown, with from 8 to 20 different species, it bore at the.
rate of about 1000 plants, "& the weight of produce in herbage
& in hay was increased in proportion.” It is important to obscrve
that the same rule holds for different & not very distinct varict
of the same species when sown togeth M. L. Rousseau,
lisinguished pracical fumuer, o sowing Hftcen varictics of wheat/
26 fiseparately, & the same Kinds mixed together found on actual
measurement that the latter "yielded a much heavier crop than

were grown for the purpose of the comparative tria
on a great scale, the same general law in the natural
distribution of organic beings; if we look to an extremely small
g the conditions to be absolutely uniform
culiar./26  v/Where the conditions arc peculiar & the station
small a5 comparcd it the whole rsa of the caunty,as Alpine
mumits; Heaths salt-marshes, or even common marshes, lakes
& rivers, &e—s Breat b of individual plants s oficn
supported, blonging o very e specie:so & s with Fres
shells; s the marine inhabitants of the arctic s
tven In these cascs, ihotigh the individust
ous compared with the species, yet even in
cornbabitants belong o very different types; for instance. Dr
Hooker has marked for us all the plants in Britain, which he
thinks may be called truly aquatic: they are, [ ] in number.
& they belong to [ ] genera and to [ ] orders.— With
respeet o the mumber of individual to the species, we shll
v hapter on geographical disibution,
& Twill here only say that 1 bekieve it iy, bat not wholl,
dcpcnds, on the manutacturing, i may 5o Expréss mysel, bing
The o oG Wotcss i Lovion's ore g ol
* Candnits il & Aga, Gute, 1956, . 15, Se, o - 858, and 1857,
1

. 175 [Samuel Tagior The Thick and Thin Sowing Discusion pp. 178-9.




ON NATURAL SELECTION

sl inize (& someims in duraion that i htthe number of
individuals is small in comparison with the numbers of individuals
of the commoner specics Which inbabit orcinary satons: fo we
have seen in our 4th Ch. that it is which most abound in
indie vl vhich Ofcast eeocte variton, of mpict species/
26 fiSupposing the conditions to be absolutely uniform & not
pecalia or unfavourable for life we seldom find it occupied by
three closely allied & best adapted forms, but by a
Coneilomble insibe of exrinely dersiGid Torma, To give ai
example, I allowed the plants on a piot of my lawn three feet by
e which as quic uniform & bad ben st for ycars
uniformly, to run up to flower; I found the species 2
& aa s belonged [0} 1§ penera & theseto 8 ordets & fhey
were clearly much diversified./26f v biThe most remarkable ex-
ction (0 this e, unde condiigns no apparently vy pecular,

< hat. (1 prosume brosd-brimmed) nca t Lands End six speces
of Tiifolium, a Lotus & Anhyllis, & had the brim been a ile
Wider it would have covered. anoiher Lotus & Genlsa; which
Would have made e cpecesof Leguminosi, blonging 0 oy
four genera! The wretched soil of Heaths, though covered thickly
‘with one or two species of Erica, supports very litle lfc, as judged
by their extremely slow growth, & vet, selecting the very worst
spots, 1 have very rarely been able to find a space two yards
square, without one or two other planis, belonging to quite different
orders, not to mention a good crop of Cryplogams
"To show the degree of diversity in our British plants on a small
ot Ty mention, hat  sclocted a ild. in Kent, of 13_scres,
which had been throtwn out of cultivation for 15 years, & had beer
hinky planicd with sl trees most of which had fied: the ficld
all consisted of heavy very bad clay, but one side sloped & was.
‘Was iy waler o mars: 142 phanerogaimic 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 Britain have been classed. Another friend
collected for me all the plants on about 40 uncultivated, very
ommon i Sussex; these were 106 in
number, & belonged to 82 genera & 34 orders; the greater pro-
porional number of ordrs in this casc | bcmg chicfly owing to
the presence of water plants Commor: th vegtation
s, however, cons\dembly Giffrent in other respects, no Jevs
o of the 34 orders, ot being found on he F1d o thirtcen
" Phytlogis, Vol 2,p 908
0
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seres in Kent—/267To give another example of a smal area
having singularly un nditions of life; namely one of the
low & quite fla, corabslets baving & . composed
xclusively of oral-debis, but with a i climat; for insance
Keeling Atoll, on which I collected nearly every phancrogamic
plant, & those consited of 20 spcies belonging o 19 genera &
0 00 less than 16 different orders!/

the floras of all such islets may be
partly duc to their isolation & the sceds arriving from lands having
different Flora: iefly to the poverty & peculiarity of the
soil; for coral-islets, when lying close to large volcanic groups,
have an almost cqually poor & closcly similar flora: the extrem

by th fuct that of al the plans of which the sceds have been
‘bome across the sea in the later perio sturl colonisation
OF e i, s lone, which e sy o the e
accupants, were abe (0 soms into compertion with thetn & 5o
Iy hold of the ground & suvive

“As with plants so with insccts. T may premise that entomologists
divide the Loleapterailo 13 grand sections, & then into familics,
‘ab-fumilies . Mr. Wollasion® crefully ollcted dring several
visits all the Beetles on the Dezerta Grande, a desert volcanic
il about four mile long, & i widest pat ‘only three-quarters
0 Madeira; & he found 57 species, belonging
{047 genery; & mc,c o all 13 grand sections, GxGept wo, which
being aquaic forms, coud o it on s wierls e, Again

on t Sai lges an Gxremely small volanic isl®. between
& the Canaries, six booles wa el & these>6nbelonged
o ix geaers, o ix Familicn, & t0 o of 1o gaod Secions
Asa general ule, T hink we may conclud, ha the smalle the

, even hough the ondiions e remartably uniform, the more

widey dversifid wi bitants b for o thi very diversy,
the power of sumvomm, he greaist poseible mumber of lving
beings, all of which are struggling to live, will be duc.

There is another way of looking at this subject; namely to
! Dbty i Rev. P, Hesslo in Avls o No Hit, 2. Ser, Vol 1,

i Maderensia 1954,
I3 he volcamie Galapagos Islands in the Paciic | carefuly calected il the

Mg 0T Fsony Vol ps




ON NATURAL s

ECTION

consider the productions naturalised through man’s agency in
several counties & sce what rltion hey bear to ach ofher
e aboriginal productions of the country, i.e. Are they
sty 3lied . hat 12 do they generally belong 10 the same
Senera with, he aboriginal inbabitats of the country?
Speciesof the same genus become maturalised? If we Iooked only
the inorganic conditions of a country, we might have expectcd
that species. belonging to genera already inhabiting it, & supposed
n the common view (o have [been] adapted by creation for such
country, would have formed the main body of the colonists: or/
26 ifthe many specics of certin favoured genera would have been
the successful intruders. On the other hand, the principle of
diversity being favoursbi o th supportof the gretestntmber
of living b ould lead to the expectation, that land already
well socked by the hand of nature would support such new foms
alone, as differed much from cach other & from the aborigines.
Alph. De Candolle' has fully discussed the subject of naturalisation:
He shows that 64 plants have become maturaised in Europe (x-
cluding species from nclghbnunng regions) during the last three

centuries and a half; & these 64 species belong (o 46 genera &
24 erders of the s gcncm. 21/46 are new to Europe,” Agam
America, 184 species have become naturalised & these mw

o120 generp & 1o 38 orders; of he genera, 36/120 are new lo
rica.’ A list of the naturalised plants in Australia & on

many islnds would give similar, but fuch mor siking rosuls
€ new genera naturalised in Europe & N. America,

reciprocally from each other, 15 the more remarkable when we
consider how much allied the two floras are; & that a very large
proporion of the/26 K/naturalised plants inhabit land, cultivated
ame manner, which would favour the introduction

ofalled forms & many ups. Hence, 1 think,
we may conchude that naturaised productons are generally of 3
diversified nature; & as Alph. De Candolle has remarked native
! Geograptie Botwique,
in-some respcts sma of ncuding in he surcgions many indigenous

e Sy v st o compin e e e

rndechont e Canilc gt 3 Tt (043 1) o e e o
S sty baised s G B e e o
o T 71 genc: & of thes 31171 e new 1o B, The imugenons eners

B Asa Gy o o Consicer many o o

al of he Botany of the No
(2nd Edi) he gives 3 s 97260 natrticd plnts, blngin T 163 g o
i o B pew i A T Lt ener e o0
26
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ras gain by naturalisation, proportionally to their own numbers,
fur ore i peaersthan n Specie

Ifwe tomt 10 animals ‘we.fin, though our data are very scanty,
the same gencral fact: no where in the world have more mammals
R Wil i o .5, Aot (e, Bocks: Do
dogs cats, s & ice) & yot how exremely unlke i the e

‘mammalian Fauna of $. America to that of the Old W
e subest of mepursiaton seems 10 e c“rcmcly

h greater length. 1t confirms the view that in natural
colonisation, for instance in that of a coral-islet, diverse forms
very different from the few previous occupants, 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

apen placesin he polity of nature in any counry: we s thst
these gaps arc wids apar, & that hey can be best flled up by
crgasis beings, of whieh s lrge propestion are very ke (e

aboriginal inmabitants of the county. Consequently we might
pehaps from this alone infer, that natural selection by the pre-
servation of the most diversified vari species, would in the
fong run tend, if imegration were prevenied, to the in-
habitants, more & more diversified; though such m forms
would for immense periods plainly retain from heritage the stamp
of their common parentage.

he view that the greatcst number of organic beings (or more
strictly the greatest amount of life) can be suppored n ny s,
by the greatest amount of their diversification s, most
plainly Seen by trking an imaginary case. This docirine 1 i fact
that of "the dlvmol\ of labour", so admirably propounded by
Milne Edwards,' who argues that a stomach will digest better, if
it does not, as in many of the lowest animals, serve at the same
time as  respiraory organ;that asomach will gt more utiment
out of vegetable or animal matter, if adapted to diges
separsely insead of both [ 5 obvious at more désceadanis
from a camivorous animal could be supported in any/26m/country:
if some were adapied, by long contimued modification through
natra slecion, to hunt small prey, & others lage prey iving
either on plain or in forst,in burtows, o on trees or in the
Water 80 withthe descendanis of 4 vegetable eeder more could
be supported, if some were dda[ﬂed 0 feed on tender grass &
" [Mile-Edwards, ntoduction i la Zoologie générale._Par

. 557 G e ol i, v, 13 P 3.
332451
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others on leaves of trees o on aquatic plants & others on bark,
roots, hard seeds or fruit—
Perhaps | have already argued this point superfluously; but
1 consider it as of the utmost importance fully to 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 diversification which they have undergonc,
so.as best to fill as many & as widely differcnt places as possible
in the great scheme of nature. Now let it be borne in mind that
all the individuals of the same variety, and all the individuals
of all the species of the same genus, family &c, are perpetually
struggling 1o become more numerous by their high geometrical
powers of increase. Under ordinary circumstances each species
will in the briefet period have arived at ts fuctuating numerical
maximum, Nor can it pass his point, Withou26 some olher
inhabitants of the same county suffer dimintions; or without
of on species becoming similrly
Som tosma o Thok thcs s B e lace A pAru\!v
spesis; or \ulhnul (& this would be the most effectual) several
& then several species are thus formed by modification,
$o1s o dooupy various atw places, he more ffernt the beler,
in the natural cconomy of one country. Although all the inhabitants
of the country will be tending to increase in numbers
prescruation through natura seection of diverse modifcations
will suceced; for variation must arise in the right direction
& there mustbe an unfilled or less wel-fled place I the polity
e proces, morcover, i all cases,as we shall prsenly
ik a4 e g

s of the Omithorhynchus; & suppose
{his strange animal 1o have an advantage over some of (he oler
inhabitants of Ausralia, 50 85 0 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 and,some could e exclusivel on vegetable matir
jions statons, & some couldprcy on variousanimaly nscts
fsh or quadropeds. In ut s Gescendants would have 1o
26 o/diversified, somewhat like the other Aumlm marsupals,
which, a5 Mr. Walerhouse has romarked, ypiy in her severs
sub-families, our true carnivores nsccivores, ruminants
. Moreover it can, 1 think, hardly be doubled, that these
yery marsupials would mn by a sl urther division of physio-
o i

logical labour; that is by their structure becomin rfe
carmivorous, raminant & rodent a5 e our old-world forms: for
24
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it may well be doubted (not here considering the probable intel-
lectual infirmilty of the marsupialia in comparison with the other
o placentate mammals) whether many marsupial vegetable fecders
could long exist in free competition with tue ruminants, & perhaps
still less the camivorous marsupials with true feline animals. And
who can pretend to say that the mammals of the old world are
diversiied & have thelr orgus adapled o diffrent physiologica
o the exremc, which would b best for them under the
conditons ( whieh ey are expos we known the existing
mammals of 5. Americh alane, we should 50 doubi have hought
m perfect & diversified in structure & habit to the exact right
degree; but the vast herds of feral cattle, horses, pigs & dogs,/
26p/at [east show that other animals, & some of them as the horse
solid-homed ruminants, very different from the cndemic S.
American mammals, could beat & take the place of the native
occupans.
In Chapter 1v we have scen on evidence, which scems to me
in a fair degree satisfactory, that on an average the species in the
larger genera in any country oftenest present varictics in some
degree permanent, and likewise a greater average number of such
varicties, than do the specics of the smaller genera. It is not that
all the specics of the larger gencra vary, but only some, & chicfly
wide-rangers, much diffused & numerous in indi-
viduals. In the same chapter we also saw (ha/26p vithe species
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 ar the species in the smaller genera;
& this closer affinity & grouping of the species in the larger genera.
& the fact that there is no unfaling test by which o distinguish
specics & varitics, 26/l toa certain extent confim e v
tha varietics, when in some permanen, do not essentially
ifr rom specis, moxe especally o such spocks, & e closcly
allied wguhcr Henee ook at varcies 3 ncpint pesics.
 lately remarked that the formation of new varictics
e w:uu  hrongh naiualseleston simost necessrly ipics (s
omestic productions) much extintion o the s afered,

& threfors Tess. favoured, descendonts fom the same origisal
parntstock, whose place they occupy in u.c struggle for lfe.
Hence, though the larger genera may be now varying most,

¢ according 0 ou hoory, | n.vc Viricd largely, 0 s o Bave
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Nevertheless, T think we may infer that in an country, or
the whols, hrewill e beenrther s etnction, i preperticeally
‘whole amount of extinction within any given period, amongst
e Ia{ger {han amongst th smlle genra For the speccs
vary m iefly the very
manon & o £ the moss vourch
orms, which \»m.m nammlly el bl o oxchon. &
such common & m fused species tend o belong to the larger
Sencr. ndesd s 1 e ht he Sple fckof s rumber of
allied species, beyond the average number of allied species, in-
habifing any country; shows that there/26r/is something in com-
mon in such groups of specics, or genera, which is favourable to
them, & consequently that they would suffer proportionally less
from cxtintion than the smaller geners Therefoe, fom the
specics of larger gent ing to vary most & so (o give rise 0
oo bemg somewhat ess liable (0 extnction.
T believe that the genera now large in any area, are now generally
tending to become sillTager. But what will be the end of this?
or we do not find in nature gencra of ndefinie sze, wih in
way comes in the importance of
our so-called principle of divergence: as in the long run, more
descendants fom » common pren il suvivethe more widely
they become diversi nstitution & structure 50 as
1o Til 25 many places s poseibl in the polty of mature, the
extreme varieties & the extreme species will have a better chance
r escaping cxtinction, than the intermediate & less
pecies. But if in a large genus we destro
all the intermediate species, the remaining forms will constitute
sub-gener ot distinet gencta, sccording o he almost arbitary
{alueput o thes terms,—cedning o e e of nemedise
forms which have been destroyed,—and/26 sfaccording to
degree of difference between the extreme. specis of the riginal
genus. Nevertheless the modified descendants from
parent-stock, though no longer forming what is called the same
‘genus, may sill go on becoming more & more numerous, & more
& more diversified.

e soplen acton of ez sevrlprinllen,sanely, oyt
selection, dive extinction, may be best, et very
ety i Ty e Tl oone Dinpat, S o & Bl

e for comvenience of rference. 1265 v/This disgram wil show
e manner, in which 1 believe species descend from each other
& therefore shal be explained in Geai: i wilh alo, leay show

* Fold-aut version can be found s heend o the ook,

58
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several points of doubt & diffculty; 265/Let A o M represent the
speciesof 3 genus, umericaly lage compared withth ofher
senera of the sane, class i the same county, &
Raturally 5 can be donc, o tht A & M ar the two most itinct
Torms o S et The uncqml diances of he ees may
represent the ordinary way in which the specics, cven when
in s maginay case ol e cosly el toeter yct stand
uncqually related in litle sub-g is genus may I
{50 br even wiore varying speciea, Aty of o speciey may vary,
b will gneraly be hosespcies whic are most mmerous n
v & 5 shows thar such speces have
 anags ovr he oler Wbt o e couns
Erom s i of hergence e cxamt variies o Fany of
the species, & more especially of those species which a
ssteme o e e, ] e o ek chaocs Aeuater
4 vast lupse of time, of surviving: for they will tend io occupy
mew places in the economy of our maginary country. 1 0o ok
n that a s are of invariable occurrence, but
hat in the lng run such cases wil preval. The exireme species
A and M will differ in very many respects; but for convericnce
ke we may ook to any one e, & suppose A the most
moisture-loving & M the least moisture-loving s
We will irs take he simplestcase. Lot M inhabi  contiuous
area, not separated by barriers, & let it be a very
widly diffused & varying plant From the fact of M. being very
common & widely diffuscd, it clearly has some advaniages in
comparison with mos of the thr nfubianis of th same couney:
but, we wil suppose, that it might become still more common, if
vetaing the advaniages which i aircady hus. 1t could
sill more drought. It is a varying specics; & et zm' repres
umerous, cxiemely s varisions of mauy Winds, prodaced
at intervals, of which m' alone is a more drought-cnduring varicty.
s’ ends o nhriall h adaiages of s parent M, wih iy
addi inge of cnduing somewhat maw drought, it wil
itage over t, & Wil probably et be a thriving
hich Wil spread & become extremely common

& ..u.mm,, spplant s owm pacat. We may now repet the

rocess, & let the variety m' vary in a similar manner; perhaps/
Sumany thousands of generatons may pass bofors. . wl

roduce another varicty m, still more, drovght-enduring & yet
rheriing the common advantages of m' utif this should
ever oceur, the same results, as before, will follow; & ultimately,
 which may

by repeating the process, there may be produced m

v —— R
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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 species,
enduring far more drought thin 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, & 50 ultimately cause its
extinction. But if M had originally inhabited a country separated
by barricrs into distinct districts or more of which the

varieties M""

of enduring more drought, but not at the same time cnduring
an cqual amount of moisture with the parent M, both parent &
modified offspring might coexist: the paren, (with perhaps 2 more
restricted range) in the dryer stations, & m'"" in the very dryest
sations./
260/t should always, be bome in mind (hat there is a wide
distinetion between mere variations & the formation of permanent
varictics. Variation is duc {o the action of cxtcrnal or internal
causes on the gencrative systems, causing the child (o be in
some respecs unlike its parent; & the differences thus produced
may be advantageous or 26 vio the child. The
formation of a permanent variety, implics ot only (hat the modi-
fcations are inherited, but that they ar not disadvantageous,
generally that they arc in some degree advantageous to the
¢ ot compete with its parent when
formation of a permanent varicty
must ccan, be effected by natural election; or it may be the sesull,
generally in unimportant respects, of the direet action of peculiar
external conditions on allthe individuals & thir ofF-spring cxposcd
to such conditions. We shall best perecive the importance of
the difference by glancing at our domestic breeds: in our (ruest
breeds, innumerable slight differences are continually oceurring &
can be detected by measurement, but only those differences which
improve the brecd in the often fanciful eyes of the Fancier arc
tendered permanent by the animals so charactersed being carefully
preserved, matched & largely bred froms all other slight differences
being lost, by the animals not being largely bred from, & from
indiscriminate crossing. If, however, the process of selection were
continued for a long timé by two Fancicrs, under very different

ably arise between the two lots, owing to the diregt action
of uch conditions, Now in our diagran, the Iefers z1-m', 2 &

0
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¢ represent all sorts of successive slight variations, of which m!

the most drought-cnduring arieties alone have been mmmuy
cen rendered per

This ol seetion b been posible, oving o here having

been26 wiaplac i hecsonomy of our imaginry countsy, which

descondants of M, from nhering all o some of th advintages

et st hablants hich mede M a very common species,

With respect 1o the process by which each new & improved
variety supplants its parent, this must often have gone on in two
slightly different manners, differing, however, only in degree. In
those il wlich e bighly locomoive & of which o ind-
cre can osly seldom have arisen
oninous s, cpcsially
i of not very lage iz, disinct vanr:m.\ for they would bec
blended by such fice crossing. In such cases, modifications m\ls(
be effected quite insensibly by he norel seterion of
individual diffeences; nearly 1 the same way a5 many of our
domestic brecds (hroughout whole districts have been insensibly
changed,from heir ancent statc. So tht i our digram the
letters m'™"* may represent in the case of the higher animals, not
recognizable varites, bal mere ieal ies i & ea, yel nsensibly
gradual, change of structure. In organic beings which do not cross
fieely/26 x/& which are more stationary, & which are capable of
propagating at a great rate, a variety might casily be formed in
one spo (more cspcially ifin some slght degtee solaed) &
migh not sprcad & supplat s parrt- aluck unil i Secore
developed by the continued natural scle treml
et ndidu fenacs o3 s & oy ecomtiabls
variety./26x v/l am inclined to think from the frequency of local
varicties, though the subject must remain very doubtful, that

this latier process has been a very common one, for a varicty
Would ofich be unable (5 supplant s parent, wnl it had become
considerably modified so as to have a decided advantae over it

For instance in the imaginary case of the varieties m " which arc
supposed o inherit all the characters of M, with the addition of
enduring more drought; these varieties would inhabit_stations,
where M could not exist, but in the less dry stations m'"® would
have very litle pover o sippaning heisparet M;nevesticlss
during unusually dry seasons m'’ would have a great a

over WA woukd,spceads bl in darmges scasons B, would not
have a corresponding advantage over m!” for these later varicties
are supposed to inherit all the characters of their parent. So there
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ON NATURAL SELECTION

would be a tendency in m''* o supplant M, but at an excessively

slow rate, It would be casy to show that he same thing might

e of many other new charsctrs this acquired:

U o Tibiect it o Spsitl B speculai e ot

pursuing, 1 will nly add that26 dwith the most feely cosing

& locomotive animals, when inbabiing an aea, scpartcd by

barriers oy o be pssed i geographial changes o Urough

S o e cEidnt, & A proGess st ofe ave occuted

for in-Such cases, distinet & painly marked varigics might have

y formed inthe differcnt disics by (h seocton

ferences; & when these districts became

e & come ko competidon,

the best variety would supplant the other varictics or the parent-
stock.

“To return to our diagram. I do not suppose the process generally
o bave bogg 0 simple 3 repeened e M, whre 5 Sl
variety m'"” in mcn stage of descent has been naturally selected.
Ve Live seen et ok o1 e e, éspoohly the very
specis in the larger genera in any couniry prsent

egre @

onan averagetends t presnt  gresier number o varieis an
spesss, cpesally the e species, n th sl & les
Touristing g, AS varcies from a specis iewd 1 inberit (he
advantages wh.ch/zo iade the parent commo, these varstes
ill uimately common & (o vary: morcover they
Sescond Fom 3 varable tock & e S cposc ot condiions
i e e purcas var, hence o s cave tey Wil be

the number of varieties livin < remarks
are st i ou digram e whidhapecgs ey
generations epresented by dts, is &u):pnscd o v v Ll
o v, roduced tess it ST s v
nent, o Lhc\c agan after many gcl\cmumw ‘& much vatiation:
the two. and 1", ar osed to have produced
Dt Shchts B Yo o e OF S L et
varictics h.\c% l\mp uced others, rcprcsumd ﬁnnll) by a'®
1% o the diagram 1 have becn able nly one other
branch pzmemng from f', & gi

g

“iving rse o2 thied varicy Y

w
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ON NATURAL SELECTION

which being the extreme form in its own branch has the best chance
of surviving/26 z/& scizing on some place in the natural economy
of the couniry inhabited by the genus.

By continuing the process mpm:nuu in the diagram, the forms
marked a'’, B, ¢ different in any degree, til they
Would be universally b [sic]rnked s good species & the number
of e e it sl conemaly ] it Ties o
species Wil generally ave suppanid. pehaps by o

i Seven] parents_ Ty cach soge oF dcscent & thew
Srigial comimon parct Ayt s if formed ta oo canimons
arca, o s soon as they came into competition yith cach other
if formed in different areas. The original species supposed
o b the o maistae lving lan; & if or Smplicty sake we
imagine a' more moisturc loving & 1! less moisture loving, but
inheriting some of the nd\.m\.ngc< which’ made A in th great
& complo batle for I a very common spccic: & he ofring
0 be continully selcted o 't same princile
e loving as (o have become
semi-aquatic, ure loviag tban A; & In the
third branch, "7, mm ‘as moisture lo\'mg as A, rm it has. dcsmndm
from £ which wi 1g than. ently
s become Jess so. Not that 1at A pont (he verany 8 ver
confined to one point; for as a''’ becomes moisture-loving &
S o o e lovmb both would undet the extrenely
complex conidons o whichll orgic beings e expose,come o
osed 0 new dangers & 36awould have (0 gan some cuher
advanages over gthe orgaa beings with hich they wouldhave
1o compete. So that in love of moisture & in many other respects,
SR ould come (0 dnTcr or divrge more & more from
ach ther & hy oigon parnts
clcxion will 0w Ui esireme importance of this
principle of divergence for our heory. T beliove al he species
of the same genus have descended from a common parent; & we
may call the sverage amount of ifference between the specics
X butifwe look a o porancous varieties of any one
spec of dl[fncncc bewcen hem s compuratly
mmmuy it & may b call o, How s Gt T shgs
oo augmented ino the greate difference x; whid
must on our theory be continully oceuning in nafare f varities
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 parent-type, (but still

w
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ON NATURAL SELECTION

largely inheriting those advantages which made their parents
‘generally dominant & common species) so as to fil a/26 bb/many,
as new, & as widely different places in the cconomy of nature, as
possible.
A gl gt g 2. wil petaps rndes this plinr The
il be here again for simplicity be looked at
ore & less moisture loving plants; & everything is the same as
in diagram I (the third branch h™'" cannot be introduced) except
that it is Ief to mere chance in cach stage of descent, whether the
reorlss moistur ovin ygrees e persrved; & th resul
is,as graphically shown, thata'® & I iffer in this respect; & sg in
other respects, hardly more m.m did the first vm\.nc\ (@1

ard to the nce between varieties & species, I may
add e vatades T o mach ot & thee parents, chicfly
in wha maursiss call unimportant respecs, s sz, colour
prop: but specics differ from each other in these same
Tespects,only gencrlly n a greater degree, & i addion 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
ented, thus to fit the modificd 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 modifed, (or the whole animal
s necessarily

Do Shered thraush th cormdted ks of row Th hrs

able

one good naturalist as true s

Our principle of divergence has another very impaortant bearing
In the diagram, A. has given rise t0 three new species, & M to
one. The other Specics of the genus. B to L, are supposed to have/
26dd/transmitted unaltered descendents. Hence, even supposing
that A & M have been supplanted as 1 believe will usually have
been the case, by their modified & improved descendants, the
genus will have become not only more divergent in character

0
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ON NATURAL SELECTION

(@' more aquatic than A; & m'"® more drought-enduring than M)
but numericall larger. The m.mx Speces A (o M were supposed
10 be closely allied, but yet it traces, as is so general, of
eing dinded o b groups. The sub-group, atr e formaion
of the new species, will be slightly altered & increased in number;
il e closly selid togess o, common descent
from £, & closely yet less closely with 1 from descent from their
Comman anones A i ey Wil 4 difer s mach, sencrally
more from B, than did A. So again m'” having constantly diversed

om 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 0 modfied desccndans of A & of M (o go on thus
prod new specific forms & thus more & mi
Hodited o uw ot

What will be the limi o tis process in natue? Thougl many
genera are large, they do not i
species. 1 believe that there
species tnding (o be fomed fom the most favoured forms in
any country (or those which hav

or new species, after a long period will have to be ranked not in
the same generg.but i disinet geners, fanilies o orders. For
if we suppose the process illustrated in diagram 1. to have long
continied & the modifed descendants of A to have becom
extremely much multiplied and diversified in many way;
will tend 10 take the places of & thus exterminate the specics
B.CD. &, which originally were nearest related to A. & were n
then such common & flourishing species. So if M. had left several
madified & divergent descendants, it would have been with L,
K. &./26ce v/l may be here worth observing, that although the
new species in taking the place of the old (their great uncl) may
have acquired through natural sclection, some of their characters;
this kind of resemblence would be cailed by naturalists that of
alog. & o el affityof he s secies would be wits e
real parents: thus 1'" might come (0 simulate some of the character
oL, 0m ovcupying fs lace n aafure et he realatinty of
1'” would be with A —/26ee/Continue this process, & all, or n:my
il the origial speces (410 M) will bcome exint. 1a
presente: alone now hiving descendeats
b or mos modied. And ihs natrenat il b hat e
i have s e 10 of oA descondanns 20T coming
25
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ON NATURAL SELECTION

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

d been exterminated, but somewhat less distint if some of
e specics (as represented in Diagram 1v.) had left descendants,
whether or not modified.

Now fora moment et us go back many stagesin escents on
our theory the original twelve re supposed (o
e deschnded & dmexged fom some one pecics, whneh m
be called Z of a former genus. But now, according to the 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
e natural selection of gencrally the most divergent forms, with

jon of those which have been less modificd & arc inter-
‘may become the ancestor of two very distinct groups
off26gg/gencra; & such groups of genera, naturalists call Familics
or even Orders. But to this subject, we shall have to return in
our Chapter on Classificati

1 have previously remarked that there seems to be no limit
to the number of modified descendants, likely to proceed from
the most favoured form in any country,—the most favoured
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 i may be Gbjected that 25 patur) seletin, extntion &

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
be best fitied to support, has here been as yet produiced: the
fact that there is no country which does not support several, o

many, organic beings naturaliscd by man, without, as far as we
know./26hivhaving caused the extinction of an cqual number of
the indigenous productions, renders it probable that such countries
were capable of supporting a greater number of specific forms than
nature had supplied them with. Even the Cape of Good Hope,
which is apparently the richest district n the world in differcnt
kinds of plants has received, as T am informed by Prof. Haney
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from |} to [ 1 natualsed species. Many geologists, indeed
believe that the number of species in the world has gone on
incrsssing from the carlet geological days; but | am arry to
own that the evidence on this head seems to me quite insufficient/
26 i vt might ndeed b arged rom the enprmous it of
shells, found in the eocene Paris basin, & even in the ancient
Silurisn system of Bohemis, s so admirably worked out by
Barrande, that at these periods & in these places, a greater number
ofspecies xised than anywhere a he present day. But it may
be doubted how far such comparisons arc in any instan
worlhy: for we have eason t ippose tht the duraion o each
sub-division of each geological formation is so enarmous, that it
is not fair to compare all the species found in one such sub-division
yith all exstng within an ares t the prsent day, Barrande's
" " show, according to Sir C. Lyells explanation of them
whal changss of clmate o currens must have aken place Within
cetan definite periods the Glacal spoch within What may be
calld the et period, should cach us cau ar lesser
ol époch, not easly o bo detected in ancient
5:0105\53\ oo, miht alcuncly bing in & cisplc
Spparenily mingle many organic beinge, which never really co-
inkabited th same area
But if the time has not yet arrived, may it not at some
‘come, when there will be almost as many speific forms as
individusls3 1 hik we can cleary see hat s would never be
the case. ity there would be no apparent beneftina grater
amount of modification than would adapt organic beings
diierent places in the polity of nature; for although the snicture
of cach organism stands in the most direct & important relation
to many other organic beings, and as these latter26ii/increase in
ber & diversity of organ e conditions of
tend to become more & more complesx, & its descendants might
well profit by a further division of labour; yet all organisms are
fondamentally relted to the inorganic conitons of the world,
‘which do not tend to become nfinily more arid. Secondly as
e o of Hie & e of indviioal nngs, whethr o ot
i g el
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

8
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ON NATURAL SELECTION
all species must be subject from fluctuations in seasons, number

en o
over, whenever the number of individuals of any species becomes
very small he ll-ffects, a 1 belive, of cloe inter brecding
ould come into play. Lastly we have scen in our Chap. 1V
stal presently agiin S, (ha the amount of variations, & con-
sently of variation in a right or beneficial direction for natural
Seloction to sefze on & preserve, willbear some relation within
any gven period, 1o the number o individuals ving & lble
e et i e
Trom any one speces have pecome modified26 KKIinio 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 ther further modifications the leser mumber of the individuals
serving as a reultor or lywheel o the incrcasing rte o
odilicaton, f the producion of o spcifc form
Subject o hese 1esraining nfluences, T can se¢ no it to
ne migbe of i descendants, which might b m the
oo Favoured o whatove Wy ey D niw ik i te
world. If we return t0 look to the future, as far into the remotest
futurty as th Silurian sysem lis in the remote past, ur the
‘would lead to the conclusion that all organic b
atthat far distant period, will be descandants from a very fow oF
our contemporaries; perhaps from not so few, owing 1o the in-
creasing complexity of the organic world. as our existing organisms.
have descended from; for our animals have descended, according
o ou theory, fom four o five ancestraltypes & mupmm s fom
apparently still261/fewer; & if we rashly dare
analogy, all ouv r plants & nimals from some one o o i
Tie was first
Taking 2 more c modest s into fturiy, we may predit
that the dominant genera, now abounding with common & widl
difused species, will tend to be still more dominant for at least
some considerable lapse of time, & will give rise (0 new groups of
specics, always diverging in character, & scizing on the places
occupied by the less favoured forms, Whether or no their near
blm raions supplanting them & causing their extemination
The great & flourishing genera both of plants & animals,
00w iy on mporiant b At T rmtre, S viewed Bocums
doubly interesting. for they include the ancestors of future con:
quering races. In the great scheme of nature, (o that which has
‘much, nuch wil be given

0
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ON NATURAL SELECTION
Firally, then in egard 0 our prinpl of Divergence, which
regulates the natural Selection of variations, e Extinction
of intermediate & less favoured forms, T b bl 150 ma
Smportant 18 cxplaiaing Why (he average u.mmm betw
two species of the same genus, the parents of W
heory once cxisied 2 mert varios, s greater than the averago
difference between two such varietes, 1t bears on, & 1 thinl
explain,the clasifcation or natual afiniics dring i imes of
all oganic beings which sccmin o diverg from common sicms
e Y6t grouped fke famil nthe same ribes,(rbes within
o same atons, & Ao whii the som sccnsof s b
iy gy ol sn e ek i
ontology & i why sntine Tonms b ol it exsiog
roups. or, as is so frequently the case, arc in some slight degree
Hiermediate be
“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 more light, The buds
may represent existing specics, & al beneath their living extremities
may represent extinet forms. We know that the twigs proceed
from lesser branches, these from larger & these from main limbs,
from the trunk, & that the sevral ranches & imbs are of very
2otz & Ui grouping of b bl oy eprescat
e Bl el enion o orgas o r living e
can tace i the garled & leahiess branches mc connecting links;
but so imperfect are our palacontological records, that we can
only here & her i  fom which may be caled a orked branch,
with its two arms dirccted towards two now distinct groups of
rganisms. As we know that the gnarled branches were at successive
periods tender twigs crowded with buds, 5o we may beleve that
rganic class, whether or not now having lincaldescendanis
on the earth, swarmed at cach stage of descent under diversified
forms of life. Many a smaller & larger branch, & even some main
limbs have utterly perished, from being over topped by the ever
diverging budding twigs: o it has been with whole groups of
organs beings.Hcte & therea branch i sl alive carying only
these will represent the organic groups
2 few species & fower genera, which are ow o th 10

branching out, & causing the death of many a fecbler twig &

20
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branch on all sides & beneath, so by gencratons | beicve it has

e great Tree of Life, which fll the crust of the earth with
Fagments of s dead & broken branches, & covers wih is ever -
ingcver diverging &marvellous ranificons,the e of e carh/

g cr tis, g crowd of difculcs will e srisen in
he readers mid ovetwheming my theory of natual sclcton,
applied to organs or bengs widely difeent

ses. Some of culties are indee

great enough almost to crush my b L bt ‘many, | think, are
only apparent. Is it possible to believe that the eye with its
admirable correction for spherical & chromatic aberration, & with
its power of adapting the focus o the distance, could have been
formed from the simplestconceivable eye, by natual seection?
Is it possible for the instinct of a bee, which produces a cell con-
structed on the highest geometrical principles, to be thus perfcted?
T confess that my mind recoils from such an admission; yet,
reflcingon the oo radaions i so wondeeflan rgon 23
e cye amon; ing animals,—a perezdiml fraction of
by il g o logial i as
for as probabilty s concerned, conclusion can be llmwn
m the general phemomena of on

beings, as indicaive whelher cach being his been simply ercaied
or ' been produced by the comman laws o gencraton with
superadde n. But these questions. & likewise the
eheral subjec of istinctshall be discussed n scpaate chapters,

What stall we say of small & apparenly uifling organs, yet
most useful to the animal possessing them, as the cye-lash, or
il srving as a fy-brusty could sc have been produced by

matural selction which s i factseecton for lfe & death? But
e in deciding whal
wifle may turn the nicely-suspended balace of e in he great
strugele 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 f a class organs,
which, as far as we can see, are absolutely new creations,
cannot be some other part or organ modfied by natural selection
in accordance with the laws of morphology? We shall sec that such
cases are surprisingly few & hard to fin
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Again it has often been urged that if speeies were subject 1o
change al nature wouldbe n confusion & thelmitsof o secies
disine; but this rgument dspu\d~ on the assumption that the
e et & e are simultancously under-
going change. nwmc.mm s disinety defined,a some suthors
pretend, systematic/3 | /natural history w
subject, that i au!lmr\ wil fnd i mcy
description almost any group, especially a varying group of
Specics but to this subject | hail immediately reur, So agai
it has been said. if species were subject to change, we should find
plain evidence of such change in our collections of fossil remains;
but the force of this objection, in main part, lies in the supposition
that the records of geology ar s ancien 3 the frst commence-
.y are far more perfect than some of our
et el geologiss have shown good resson for believing
that they are in truth. T will here only ask those who make this
objection, can they believe that at some future geological epoch,
fossil remains will tell that which we do not now know, namely
what were the exact steps by which the various British brecds of
sheep & oxen have descended/32/from some onc or two
stocks, It should be remermbered we do not mean forms intermediate
between horse and tapir, but between both of them & some

n.k.nn\m common parent
ot spesis when crossd lher yield o o no

offpag, & st o o o serte ety 4 ho vrvien
IRV iy ol conchude s ducindod Bom 3 sivgle speccs
yield sbundantly fetle offpring? To tis important sbject T will
devote a chapter. And all the forcgoing great difficulties. & some
curious special cases shall be stated in detail, as fairly as 1 can, &
e discussed. That some diftiulles remain (o be rastred vill
ot be thought surprising by those who w,u make llovanes for
our gnrance oh what i daly pas living

d; & our mmmymmbly areater ,wmm okt s vatt
ordh whieh e emed itk 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 selection. We have
seen that vasiability is the foundation. The variation, whatever
its cause be, must be inherited or tend o be inherited to be of

1y use. Certainly this tendency is very strong & applies o the
most trifling changes; but it ofien fails; & the offspring instead
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of aking atr het. parents resembie heir grandfatcrs or more
remote ancestors ce this repeatedly perhaps oftenest, at
e st vy, whee srongly kel amciics e crose
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
o the direct effects of climatal conditions, for these must be quite
unimportant, in relation to the numberless exquiste co-adaptations
of cach organic being to ofher inhabitants of the area./

34/1 am inclined to believe that n the polymorphous or protean
gioups of spcics, s they have been called, mentioned in our
Ch. v which we meet with in every great clas
fucuating variabiiy,—perhaps the very fendency (o vary being
inherited,—the variation being of no use in any one direction to
the being in question, & herefore with 1o one characier steadily
selected, augmented & rendered nearly constant,

xpresion of variaion i a right ditction implis that
there is aplace in th polity of nature, which could be beter
filled by one of the ihabitans, nf\ﬂ it has undergone some
modification: e of an unosoinied or ot
BTy erapic plecs s s B S DA h e R
Of matural Slecton: 1 do not doubt, as previously remarked fom
the number of naturalised productions, that everywhere such
open places ready to be filled exist; but it is obvious that such
places or gaps will be more frequent, & it may be said wider, in
districts favourable for life, but yet not thickly stocked with
various forms. Distrcts subjected to some physical change & cut
ree 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 inhabitants of the
continent cannot frecly enter; or betier still a volcanic island,
rising from the ocean at first with few or no_inhabitants, but
feceiving an occasipnal siray colonist. Now both Mr. Wollaston &
Alph. de Candolle! have strongly insisted that isolated arcas are
1 i scencs of what they Gonsiter, ke Most hafuralies,
(e s crentin o e spanes & i fvise of it M
d sclaion in the dbsiact which seems 1o afec organic
bung: for the vry same spot may casily b isolaod fo onesct
not to another: ot isolated for birds
for annually irds are blowa e o he it & e
only one endemic or peculiar bird & that not a very distinct
species: from what we know of the habits of land-malluscs this
¥ Vasistion ofSpcics p. 0. Bot. Gograph.[See 1, 10924, 1125
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island must be closely isolated for them, & a large majority of the
pocies e endenle; wherensthere I ot 3 sngle endenlc s
molluse, & these, lttle as we know of their means of dis can
Rardly be so.completely isolated a3 the Jand-molluses: again
coleoptera are seldom strong flyers, & therefore would be here
more isolated/36/than the other orders of insects, & Mr. Wollaston
tells me that he belicves that ther ar far more endemic specics
of Coleoptera than in the other orders. We have seen in the last
chapler tatbids, o insance, n the Siruggle for exisence would
35 o come ot o competiton withoths bird, han with
e il & 5 IngmeTocs ot lngomel
With beeies: Gonsequenly a e besile or and-moliuscs aneive
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 colonists)placed by themselves in this
island would find themselves in a far more disturbed condition
& wilh more places opencd t theh n hel ywn scheme of hafure
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 iself will apparently do nothing; we can find on
mountzn summis, 8 i the owlands kmumerble nstancss of
plants & inscets with not another individual of
Within  distance of many mils, & which we Have o reason (5
doubt have long remained ther solutely identical
Wit the same species /o eloewhere Tiolton undera some-
what different climate introduces another clement of change; but
the fac which st ke every naorlist s s that isolation under
same climatc scems (o have been eminently favourable t0 the
produanan of new form. The climatal conditions of Madeira
could probably be paralled on the pe, a5 closely as
b habis Of mos specics e, Jodping o thoi anges on
the mainland; yet, as Mr, Wollaston has shown, those islets swarm

endemic specics ith 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 ma n the case of some

of the above archipelagos it is known, & in/37/other cases it is
5
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ighly probsbl, that he inhsbitants, excluding those peculiar to
the archipelago. are differently grouped to what they are in the
i, & Gifcrcntly on (he. separac sk, $0 that & olonist
would be cxposed in cach t0 a somewhat different set onempu.m
50, we shall have (o returm in our chapter
G:n!,mphms! Bistibation. 38 From the fregoing considerations
e that the association of an organic being in any count
with a ifTerent set of those beings, with which t comes into the
ion or dependence, as eminently favourable
+ acing on Whatever variaions may oceur,
g on & filling up new places in the cconomy of that
country. T look at this as so important as o be second only o
G, 0 Wassion WhiCL oG gt o selechag T
an organi being could be partculry lisbe o become pesibifi
with new competitors, cither when first by chance entering an
islated region into which fe of its mm)mlnm\ had entered; or
o living there, after climatal o other oyed
mmy of the inhabiant, & the isolaion of he spot had checked
frec immigration of new & better adapted inhabitants. I this way,
1think, isolation must be eminently favourable for the production
of new specific forms. It must not, however sed that
oaion’s s all accemary i e ectonof v e ;! when
Witk new Competion & here will oten b some advamiigs sained
by the selection of some modifications/38a/in its structur
s doub thatover he world fa morg spoies v bor
in continuous than in isolated areas. But I believe that in relation
to the area far more specics ave been manugactured in, for
instance, isolated inconinuous mainlan
e Tat at which sclecton can act, depending on the chan
roduction, a5 we must cal i, of shght favourable varitions i
‘might well happen. that of two forms undergoing modification,
the one might beat out the other, if brought soon into. compet
Wheteas if ime had been alloved the. other might have
rouah Alechon Some wvamage, by wich t Souhtbavs hid
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 on s st sume excelet remarks by D Hovker n bis Review of
e Caal Gengapic B 1t i Hoskes ol o Bty
R 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
doubt. That the majority have their sexes separated
or when uni e the concourse of two individuals for the

production of young is certain; & I think it has been shown in
ihe third Chapier tht occusiona croscs will take place both/39/

plants & animals far ofiener than would at first be anticipated:
it s 40 nokalowus 1o say lht Such oecasonal crosmg 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 whelhe they are due o crousing, o (o the inizemedia
action of extemal condiions & o th povirs of naturl sclcton
Bt v ot of mostanmals & some s by
unite for reproduction; hi crossng will obviousy Ttir, peshaps
obliterate, the pragess of selection by dragging back the offspring
of a selected variety towards its parental type. Let us 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 favourable direction; these would be selected or
preserved, & though they would in'all such cases be apt to cross

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
tendeney occasonaly (o produce animals ofthe desird chsacter/
400 am inclined to believe, that many individuals of
cly cr ahly locomotive. animal cxised, the
Ttardaiion of . selceted modifcation from roming would bo
50 strong, that it could hardly be overcome, without indeed the
tendency to vary in some particular direction was extremels
strong. Hence 1 infer that some degree of isolation would gencrally
be almost indispensable. This isolation may result from the nature
e arca; or from the Varieties as soon as produced, keeping to
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8 cetin extent scparstc & we shall immelisely e hat some
partal sepuration of valeties,can & does take plsce in nture
That isolation from locality is important with highly locomotive,
frocly crossing animals, 1 ner from the fach, that with birds &
mammals, the varieties & close & very doubiful species, (not here
considering mere monstrosities, such as albinocs &c) generally
inhabit distinct aras.
other hand, with organic beings, such as most plants,
whichdo ot cos o cachbithor whicha oo gy oot
with individuals over a wide ich when
Bevoured cam increase at a great rate, 1 can wel believe that a
small body of any selected variety might be/40a/more quickly
Tormed 8 hokd their own agains e il s of sossing, without
being 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 variety of a
freely-crossing animal, on an isolated island; if we suppose the
same process {0 be going on, in some favourable spot, but open all
found (0 the inroads of the parent or unaltered form, there would
be crossing with the parent form, not only at first in the actual
birthplace of the varicty, but all round its confines, where there
might be neither the same tendency to vary nor the same place
in the polity of nature open & ready (o be filled up by the selected
forms; in such cases, the retardation from crossing would 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 varieties have & greater amount of vigour & fertity.
which would give them an inherent advantage, however sligl
over the parent forms; tending thus to obliterate the variety, i
on the other hand leaving descendants with some inherited tendency
on which the same original cause of variation, we may believe,
would be very likely to feact. 1 am tempted to give an illustration
of the effects which I should attribute ( isolation in regard t
crossing: in Madeira there are 20 land-birds' which breed in the

& of which oy ane dos nol nhalit Euroe or Afia;but

besides these twonty, 26 siray species from the coniinent have
Vekn obaeeved, OF these saguion abont 17, 8 | an nforsaon
by M. Harcourt sepeat vy o or three years, & some of

uding Gralltores: e Me. E. Vernon Tlrcourts excellent paper on the
oy of s i Al & Vg oo Rty b 1555 o iy
DTG to M, Hascourt To Having iven me much valuable iformtion an this
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them almost annually, & occasional e flocks, which has
been notied i the dase of the \mm..l, rudk &chis being/
42Jthe case, it seems most improbable ity of s
Sat i vt s s i e occasionally
blown there from the continent, although of course it is almost
impessibl toprove hi, Therefore [ should infr hat the Bird
of Madeira have not undergone modification, in the firs ‘ place

same, is checkey
having 1o tendency to vary;—the crossed offspring having greater
vigour & hence a better chance of surviving.
What o contrst s presented by the Galapagos Islands, situated
in @ most tranquil climat, witho
Tom the mainfand, which is nearly twioe a5 far oft. n his
considerably larger group we have 26 land-birds, of which 25 are
endemic m peculia o the srchipelago! Of these 20 species, §
belong to onc endemic genus Geospiza, & five others belong to
hee Subgeners closely alied to Geospia; there ae e losely
alid mocking thrishes, & two tyrant Mycichers; o it 1 imagine
it there were only/43/14, perhaps only 11 original stray colonists,
hich arived ot diffeent perods, & ‘hich had (0 6 the places
nature, occupied by 20 birds in the
smaller iland of Madsira; honce 1 Suppose that nearly al the
birds had to be modified, T may say improved by selection in
order to fill as perfectly as possible their new places; some as
Geospiza, probably the carliest colonists, having undergone far
more change than the other species; Geospiza now presenting
a marvellous range of Gicrence in their beaks, fom tht of 3
to.a wren;’ one sub-gens of Geospiza mocking a starling,
Eiothes & parot 1a the form OF their beaks, o thie axchipolage,
morcover, there could be litle retardation, or none, from crossing
with unaliered forms from the continent
T have remarked that in animals of which two individuals unite
at each act of reproduction some degree of sep:
not actually necessary, yet most advantageous. This may arise
from a selccted vl wilh s descndans, 42100 o omed
even into an ext jhtly difforent varity, tonding to haunt
o somewhat diferent Nation, breeding 4/at  somewhat iffrent
Season, & from like varieties preferring to pair with cach other.
" Zoology o the Voyage of e Beaele,PL 36 1o 44
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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 life, scemed to me to show plainly a liking each for its
own kind. so that T was led t0 ask Mr. Wicking, who has
a larger siock of various breeds together than any man probably
in Britain, whether he thought th diffsren breeds, supposing
that there were plenty of males & females of the same kind m.,mmr
would prefer to match together; & he without having any
unhesilingly answered it he was convinced that tey ol
Vit hus, morcover, ofte been temarked (hat the Davecot
n, the ancestor of all the breeds, scems to have an actua]
inersion ta the several fancy bresds. /447 has beon assered
that shep of difeent breds tmed ou togeter tend (o separte
one sort aking 0 the more upland anothe o the owland st
o he SheUn T e e of het, e s et
Gatinet, e one haunting e motatsin summll, o oher (e
lower lands. In the Falkland Islands, Capt. Sulivan assures me/
45/that the herds of white & brown cattle tend to keep separate,
though neither are quite pure: the white haunt the mountains, &
contrary to what might have becn expected, they brecd sbout
a month earlier than the brown. In the New Forest" the herds
b & palecoloured der v long ket sepatate, without
e 1 the Catskl Mounta: o variies
of the Woll huning diffren prey.In N. Americ, St John Richa
son’ says that “there are two well-marked & permanent varieties
of the Caribou der that inhabit the fur-countries; one of them
confined to the woody & more southern districts, & the other
retring to the woods only in the winter & passing the summer on
the Barren Grounds ™ so that t igrations are different ;
the woodiand varicly rtring moreinland in Septenbe,th ot
‘more southward. So in Tasmania, Mr. Gould informs me that there
e two very siightly difteent voristcs of [ ] ono of which
migrates & the other does not. Many instances could be given of

£ The Dovecote by the Rev. 5. Dixon, . 155

The et on ol 435 1n
under Domesicaron, 15 . (Londen, 1865, 1, pp- 1033 On e MS. e pencied
S0 over e portions used. T sesms RKCIY it he transtered s heet of
otes o i Ice M, Thecitationsar supplicd rom the pablished tex, <h 16,
ote & 7: Forthe Nariolk shec.se¢ Marshlfs“Raral Economy of Norolk,
Vol i p 136
 [Seekon L Lundts Descpionof Faroc .6
© [Darwin atibuted satement fo Bennets White's "Nat Hist, of Selbournc”,
. sdited by Bennett, . 39,1
[Nore mising ] * Fauna Borcal-Ameicans, . 39, 250,

28

L S I S ey ;e



ON NATURAL SELECTION

Bind of the same spcies inhabiting the sam county, some of
which ci ed by
 icacta T s, S o
ey ot aietes Having ‘such drferent hablls fo Seep
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 haun different disrcts
which must check their crossing, for when they meet they often
cross; but here we have to do with forms considered as species
by most omithologists. So again in India reputed specics of
T.am informed by Mr. Blyth, intermix & blend on the
confines of their range. So do, to give one instance in insects, the
Caabus pupurascens of Westém Germany & th castem C.vios-
ceus; at least where they meet there is a reputed third specics
. ckasperatus, which picsents varicties undstnguishable from
thetwo foregong sec
In the case of meh as there s reason to suppose that in the
majority of cases or at least in many cases only an occasional
s csims, thee will b e elditon . i selstion B
this cause; more especially as any favoured variety might rapidly
incrasc, & hld its own, on xacly th same prinipe, that s
smisers culdivatlarge plots of the sam vaicy n order (o gt
e seed &

Tight,also, casily afTct  lightly diforen salion & seed47/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 i the midst
of the range of the species: thus the Centaurea nigricans, which
Prof. Henslow, as we have seen has proved by culture to be only
a varity of C. Nigta, occupcs Hampshit (o th cxclsion ufdvc
mon forms. T cowslip are sometimes found
eingted inowgh goncally aleting shgnty. vt sition
Although there can be little doubt that crossed varictics of plants
will have an ﬂ\!vanmgc from thei inherent vigour yot we hall
n Hybridism that thre are some few curious

bt el socertind facis showing lhat beween cesain varicies the
VOl S s e o B ¥ e i e i
other variety, is less influential. This leads me to remark, that

although m\ are reatly wanted (o suppart the hypothesis, hat

ity m: cn varicties slowly formed by natural
Sicction, Tk T shal be 51¢ 1o show n th same chapcr thr
" Erchson's Repartn Ray S Repors 1841.1842.p. 161
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this i not in e yery improbabl. AUt 1 stall be ale clerly
(o Show that the diculty i crossing species & the serliy of
their off-sp means llows laws s it simply/AS ordaned
ies distinct. On the hypothesis that sterility at last
Supcoveics benrees virltcs Fomasd by manee, & Gllod by s
species, there will obviously be not the least difficulty, where this
has happened in keeping such varieties for ever disti
this hypothess it may be very important that two varieties during
the ciy oomaion ek converted into species should be isolated
or ke

e A facts, given i the third chapter,
PR Rt vhive
a mterval of thousands of generations, il ot cros, hen these

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
more remts ancesor, nsead of s parnt/
49/The mumber of the individuals of any species must form one:
important clement in the formation of new specics through natural
Several sonsiderations incline me to lay
scen in Ch. 1V, on evidence wi
e comimon speces sbounding
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 ations
ing, which might n some way prove benefical (0. sleted
ay, as an49 A lagriculturist with a large
work on, will ave a beter chance of giining
i rise for the tamdad of erfection than will one having only
a few animals o sclect from: s0 again it is nurserymen, who raise
Iage crops o our difernt flowers, who generally succeed fn
getting new & pretier varictic iable

Erataxc e i ol steeton (s et s et
is not unlimited time for any one; & if/50¢55)/any particular form
be ot modifed i will rn a good chance of being et behind in
the race & being thus exterminated.

On the other hand  large number ofindividuals wil spparntly
be injurious by favouring intercrossing with the selected forms

which do not freely cross, generally arise on a small spot, partally

0
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isolaed. i the mide of the range of the parent-spec
they remain there till so much modi o Soend gy by
overcoming the parent form; oy crossing wih it on its
confines with selection continually acting on the crossed forms./
upplanting of a parent-species by a variety, which
inberits all the charactes & advantages of the paren, with some
antages, will generally be an extremely slow process,

‘more capable of enduring drought or resisting some insect
Will have an advaniage over is grent only n the dFyer $pob, or
chify wersdhe ey abound, st dig actuaions o oy
when very dry or when the hostle insect is nt, it
il veryuhere bave an advantage, & end to spmd ppo
its pares
SB35 perectly isoated spots, such as iskands,arc ofin
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
pollty of mature nslands, cspcially i stockod by chanes colonists
only at long intervals, could probably more than counteract the
ol from the rmm of \ml.nldu.nl numbers/S1cS6, Cetily,
occanic islands abound out of all proportion to their arca, with
cadenic forms, in, comparsen wilh contineats;, ot for o
hercafe 1o b given, | suspect tht the formation of species
through natfural] sel[ection] has been slower. Considering the
whole world, from the fewness of the completely isolated spots,
from the difficulty of the subsequent 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 see that the formation of new species must be
an extremely slow process. New places in the polity of nature for
the oecupation of the modifed descendant of any species can be
formed in most cases only at an extremely slow rate. S
places vl be e (0 physcal change, which wil o iter dircily
on the habits o requirements of the inhabitants, or, in a more
yportant manner, indircetly, by causing the extermination or
tacgs i propocioal sbers of some nf the speies; by imine
lso.not ol will e ploces be nmigrating

T e coonamy of iy ot the it nhabrae ey b
261
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thus most seriously affected. Al such changes will generally occur
cither very slowly or at long intervals. Secondly we require for the
formation of new species, variability, & repeated variation of/S2/
the most diversified nature, in order that changes of structure
may oceur in the right direction. Variability will depend on the
condiions, mrc cpeslly on changing condiions, o which the
organic being is exposed; & ount of variation will in
S o mibe of viryng mghdols Seection st oty
by the addition of infinitely small & numerous variations in some
given & advantageous direction; & the process will be stopped by
want of inheritance in any such characters & retarded by inter-
crosing

T can well believe that many will exclaim, that these causes are

o

y the general phenomena of nature. That changes will usually
be extremely slow, T fully admit; & I am convinced that a fair
view of the geological history of the world accords perfectly with
an s inhabi

53(0n the absence of intermediate forms o links between species of the,
Same gemus —One of the most obvious difficulty on our theory, is if
two or more species have descended from a common parent, &
v been o lowly moiid by numetoussmillchanges why do
und us, or find embedded as fossils in the carth,
c incs links closely conmectng = s
unbroken chain such speces? This subject most be dscusscd here
at some length, & likewise in our chapter on palacontology. That
such links must, on our theory, have existed, or do now exist, I
fully admit Wit respect o (h¢ nature of the ks i s ifiult
always to keep clear of one source of deception, namely th
expectation of finding 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
shightly covered with wattle
tail Slightly expanded; but what we should fir
y fanciers, during the last few thousand year

pigeon, being in it general characters intermedial between these
two breeds, 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
more strong, if we look (0 two species/Sd/remote in character, for
instance the Horse & Tapir; from not having any idea, what on

our theory, ci on ancestor, it is hardly possible o
avoid the conclusion that numerous directly intermed
between these two must have existed: whereas it might well

4 beimg in its generl organisaion Intermeciate
Petvecn hi, thongh perbaps e mare nearly resembling one
ofhese two genes than the o

¢ have a]r:ady seen in his chapter, it scems
probgblenkst ach waety Whidiparng BaeEbls Gom i
slow modification of the whole parent
3 Scparai area, o on Some onc spot withn the same area with

duc to some new advantage gained under the conditions to which
s exposed, & it will gencrally largely e the adantages of
its parent. This process will be continually Tn ail these
casks we could obain & chln of intermediate | gnuhnom, only by
discovering fossil remains of extinct forms; for of those living at
one time & within one area we should see only the parent-stock
and one or two varieties, which if destined (o become triumphant
will increase in numbers & range & 5o ultimately supplant the
parent; the parent, 1 may add,/55/being ranked as the variety, as
soom s s range Became loss thn that of the conquering varcy
In the cases of insensible modification we should not at any one
(ime see within the same area, @ varety recognizably difirent
from L\u pareat, only e ndilual i feence,
those classcs, of whi ains are capable of
being preserved & have beca uhnndamly discovered, we do not
i innumersble ks conneting rcent with cxtinct secis,wil
e most comvenindy disussed nau hapcton palaconloiogy
T sovoat oty goud veasons ous b vill here
only add thi the whole Torce of the difieuly s o e o
sumption that our geoloel tecords ar not any nealy ontnuous
time, ring cach period nearly continuous in space; for
AiEie vatcics ek sees o B o e Eroqly Tocal
Fol. 53 A June 1855, € doubt whethe  have ot ntrmedite ks yet clea. An
by anges o Vil cominnt, (fom Clmte 1 nges 0 sme
SXien then 1 will gt i new condons, but they Wil chabge ke rupry:
oy o ces3a e ough ot 1 O e i S e ol
over maderie s, over whichchmate wil it
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could only rarely be preserved. We should, also, remenber that
the dfinton of the term species s arbtrary; i an extnet form
criont ntermediate 1 character between
o cxmmg tpcms as is of such frequent occurrence; this may
iy viewsd on my heoryss ne of the intermedial links: the
orm may have been th actial ancesor of our o spece,
iSGimorsprdbably i ey b s carty & s medified desondant
ofthe common anceto,ithr i th ditet lneof ds
0 speci e ot

of
would ank our in some d mimsdite fow 0 o dsiny
specics, wil ey Tikewise dscovered every intermedist grage
e 1 & auc of e Tving ypecies b ﬂ\al this showld be
asseted obviowsly requiresth colletion specimens,
which genrally must e bcn o s Sy e
over a considrable area; supposing moreover hi (o
Rave been cifccted, as oceasionally has been he case, nothing
more is hough about 1 3 anly the case of i first
ranked by our palacontologist as two specics & subscquently
proved by & second palacomologis 1 be meely varieies. Cor
chnlogms tow doubt whether cerain se-shels, living on the
shores of N. Americs & Europe should be ranked a3 spcies or
Varites; when the present day o
“poch s it probable tht the palacomtologit of tha far future
epoch will find fossilised intermediate lmks between these now
living & doubtful forms. He who does not expect this, has no right,
0 i w1 566t et i o ol Tk b
 recen & closely alied foslshell/
57/Looking now to the present time alone, if we travel for
instance soutiward over a ontinent, we find afthe point whence
e siar many speics very common, but as a5 e tavel outoward
af thems become, more of ess abruptly, rarer & rar, il
; but 5 they disappear, et closey alled or
mpmmmm wc.cs sppareatly il ncarly the same plsce i
the eonomy of e, ake thei plaoe ot (st beig care, &
becoming more or fess abruptly, co The
Cormparaive are, ofen Someingle I sl trions which

What 1 mean ey, peigps. b s undesond by tang o e digram
e arp 367 £t o7 1o g sl e
S X i o e duon i m ey

ot they e carly & collatral de
K ranimiied o escendants
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is narrow. Every naturalist must have been struck with very-
many such cases amongst the birds & mammals of large continens:
it may be obicrved with plants In ascending mountains, & wilh
shels, a5 discovered by th dredge n the descending dephs of
the in such neutral or border terrtories wil

bareirs dividing them imo sub-regions and under apparendy
quite intermedial conditions do we not commonly find intermediate
& graduated forms, connecting the two species, which are suppos
by our theory to have originally descended from a common parent.
That we most rarely find such forms is most certain; the two
species, even sclecting the most locomotive & ficely crossing.
animal, on comparison, willbe found in cvery singe respoct as
distinet, as if specimer been taken from the metropolis of
each species. Thl\’SX/lurxlnnL time, formerly appeared to me

a most serious difficulty; but the difficulty is largely due, as T
believe, to common ye crroneaus views on several points in
nature.

Tn he fist place we should be very cautons in concluding that
because a continent s now continuous remained in tis
st Gtag e whole:perid uf sxistos s, By
extensive ateas have been greally levated wiin the period of
existing shells; & what wonderful changes of level arc shown by
emtc boulders now scatred over the low-lands & mounaine

ummits, r the sca. What
an enormous amount of ecent depresion of level may be ierred
from the structure of living coral-reefs. Even when we have no
direct cvidence, 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 no

land
e canfaonsl e 1 e ok oo e e soasi
59/ilands,or read Mr Webb & Berthclots oot of Tencile, we
hall e that some of the valleys ar almost 35 pefecly separited
for some organic beings 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. . Forhs el absrvatons n i e n s Report. B
Saciton on e Acgen Sea 15 431 p (174 & pavim ]
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ON NATURAL SELECTION

‘might become differently modified, for they would be associated.
spocialy aftersny changes i citie 8c, with diffrent s &

diffrent proportional mumbersof competing asscitc: & it s
cases thre could be formed no graduated iotecmedial Jinks by
<ting; mor would the more lssporaat condiions of e,

elation fo oher organc beings, graduat inscnibly away betwen
one of the isolated fragments of land and another. Aftr reelevation,
ifthe new forms had been suficienly modified not o cross &
blend with each other, cach would spread as far as it could, &
vad mingle i he intermedite ietiories with ofber Torms
rom diferent bilvplaces. On cach o he once solated
Shors & there alone, we ough & our geological records
ere prfecyimermicdial ks betwech the . formn and the
st under whichthey formerly cxise
ould we forget the fut already given, of varietisof the
most recy crosing aimals, sometimes keeping apat or roeding
o iffeent seacans A, which would Bredy hksen o revent i
formation/60/of intermediate links by crosing, though i would
not ofien lessen the function of such links in o the inte
Sadite sl oF tha caniitiony SE e, DTombAlSly  thess
cases, in which inimedine raies have been found, comecting
ardly cver know,
Whether they have originated from erossing or fror the Ghec
& gradunted sctlon o cliaate, or Froo naura selciion havieg
fitted those intermediate forms for intermediate conditions of lfc
And our ignorance on hs head greaty adds (0 the perplxiy of
this whole subje
‘Minough Lbeleve the former broken & isolated sat ofparts
now continuous areas, & in a lesser degree the voluntary
Separation of the Varitcs of the higher snimals, have played &
very important part in the formation of species since become
commingled, or just meeting in a border territory; yet T do not
oubt hat iany specics have been formed ai diffrent poiats
of an absolutely continuous area, of the physical concitions
graduate from one point to another in D
But here ies a source of deception; we e so much struck with
the cyident manner in which & moisture graduates awa
fgoingfrom one atiude fo ey that we can hardly avoid/
§1/bvaiooking the more mportnt reluions of arganic teings to
cach ather We have cvery eason fo believs, from wha we seq
in gardens & managerics, that almost all organisms can withstand
more heat, cold, moisture or dryness, than they are exposed to
within their natural range; the definite Timit (o the range of most
26
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ON NATURAL SELECTION

apeies ander gradualy inesing unfavourble conditons, being

e of other compet s better adapted 10 such
codons. So oy aoing for i o Soutward, th decreasing
mumbers & final dsappearance of any speccs, i ot by any means
wholly mely gra ange of climate, but to
T sl predeace oL Gaow Conpetiy Tolas, 3 6 ke
absence of others, on which our species may chiefly depend for
food; & th rlation ofth prey ar o6 will gain depend on oiher

& chicfly on other organic beings often far removed in the
of nature is extremely obscure; & it is most difficult to keep this
steadily in mind. Hence we have no reason to expect that in
going southward that any one species o bl

iew st of those organic beings, with which it
comes ntathe most dirctcompetion or stands i some relatin;
& the zone with really intermediate conditions, will depend in
chiefpart o th range of othe organ bings, As we sce that he
range of most organisms is in some degree defined,
Detoming, gencraly witin a rafles narTow s5ace, are & then
quite disappearing, the zone with really intermediate conditions
for any two species will generally be narrow, & therefore cannot
Support any vast number o varictie intermediae between such
two species
J o i o if the oty ofthe iving forms in any
couniry, care, are defined in their
characier and do fo insen hly blcml together, then the relations
in range & in al oher  form undergoing
5 o il end o e B ifargani beings had been
in 3 wholly preponderant degrce related to climate alone, then
he range & spesific modificaion of any form undergoing mod-
fication would have been related in an indubitably [?) clear>
mamner o the insgibly changing climate.
62/Whether we ought, on our theory, to find many cases of
wo cten Chocly ozt by et ke i e namrot
is really intermediatc in all its relations to the two
Dordering species, must depend on whether at the same period
miny spécies are ‘undergoing. modificaton & on whether ier-
mediate varieties, when once formed are likely to endure for long
eriods. Every fact in geology seems to show that species change
very slowly & therefore I conclude that but few species are under-
2
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ON NATURAL SELECTION

‘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 reord are probably few compared wilt those which exis
re; for varieties or sub-specics or species (for there s no
Tl 10, Tallow I "owing Whtk o cal such orm) 05 1 b0
Scanty in individusl b, & hence wnn]d s observed, genraly,
only in countries which have been well wa
"The trth of miermeiat varieties,beng ndividually rare s of
importance to us. Mr./63/Wollaston' has stated his opinion that
this s the case, & he informs me that it is founded
observations on’insects & land-molluscs; and from his immense
experience in collecting, few naturalists have a better right to
express an opinion. I applied to Mr. H. C. Watson & to Dr. Asa
Gray for their opinions on his head; as from their critical 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
i forming any decided udgement on this head
4/ Thercforcs a 1 cms 10.the, W, ought 1o gwpect 0 find
ome fow gases of tenedite varieics, imbabiing & BATOw
zone between the areas inhabited by any two species which they
closely link together. But it may be asked, if varieties intermediate
in character between two bordering species arc ever once formed
in such narrow intermediate zones, why da they ot endure for
as long a time as the species which they connect? & if the
so endure, cases of linking varicties could hardly fail to have
become in the course of time with species after species undergoing
‘modification far commoner in nature than they scem to b
some sufficient reasons can ey should not last
for very long periods. As they inhabit a narrow zone (for we have
seen zones with really intermediate conditions must gencrally be
narmow) they can hardly be, & do not seem (0 be, numerous in
individuals, so that they would be in some degree liabic to extinction
from grea fuctuations in cssons, orany extrordinary inrease
of enemies. They are, also, bordered on cach hand by forms dapied
{o the Somewhat ditfront physical condiions,fo greater heat or

* Vaadonof Speces ..
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ON NATURAL SELECTION

old, moisture or dryness &e, (o the coinhabitants of the bordering
regions, so that if during [a] few successive seasons the temperature
became higher or lower &e, they would/65/be liable to invasion
on cither hand; & if they had not grcat powers of endurance or
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 suppos
this border territory (o have been once peopled by a chain of
intermediate links connecting the two bordering species, we can
ste tha thesc lattr from having wider anges would be more
abundant in individuals. than the intermediate forms in the
et B s A on 5t protiple Aty cblacs
of a Targe mumber of imdividuals greatly fovouring the production
of favourable variations, one or the other of the two bordering
species would have a bete hate ofbeing modificd o improved
s to seize on the place of the intermediate links, & pert

even o invade dhe (erlory of he olhe bordering speris

Finally, then, I suppose, that  large number of closely allicd
or representative species, now inhabiting open & continuous arcas,
were originally formed in parts formerly isolated; or that the
Variiies became in fat isolied from bhauning différent sations,
dishiking each other, breeding at differen
cross./66/That amongst those organisms, of which two individ
rarly (or neve) nife or reproducton, St varctis e o
an some ane pot & rom hiving some advaniage over het parnts
cither during occasional times of at all times has spread (perhaps
Sometimes Grossing 0n el conines) & have. supplanicd el
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,
but that these would not tend to be infnitly numerous & spread
over a wider space, for they would by no means be related solely
o the insensibly changing climatc, but in an cqually or more
important manner to the Somewhat definite ranges of certain other
organic beings. Such linking varicties (whether produced by the
action of natural selection or of extemal influence in an inter-
medite degee, or b crosig) s, a1 might have been inferred
from their theoretically restrictet undant in
individuals; & hence, | eheve, would bé apt 0 bé cxiemminated
by fluctuations of scasons, extraordinary increase of enemies &c,

%
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ON NATURAL SELECTION

and by the inroads of the bordering species, which/67/they link
together. And lastly, I believe that these bordering species would
have a better chance, owing to their greater individual numbers,

ing modified & improved, 50 as 10 seize on the places of the
intermediate & linking varieties. 1 am well aware, that if | wished
to treat my subject as a mere advocate, it would have been better
to have slrred ove all these complx actons & contingencic,
which apparently must affect the formation of new specics, & of
e eintoe imeoriange of whieh hcanet jodge bus sy Sbieet
i to point out all difficulties, as plainly, as fics in 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 prescrvation of those individuals which are best adapted
to the complx contingncies (o whichal s relaed. Natural

s o on the slightest
ual differences even though e
Sppreciabl by the human eye, i inany way whatever advariageous
(57he individoal, from g stae (o as lte u poiod as the
powers of generation last & can transmit any new character. As
Pecuries ar ofen, probably genraly, inberied ot corresponiing
2t can okl the g onsed, i lrv, o pups, wibout

inherited by the corresponding scx, it can modify cach sex in
relation to the other; and the individuals of the male sex may
be modified by sexul sletion, enabling them 1 siggle for
supremacy with other males, ke naturl seloction moifcs bo

iy iy STVl ot ReNRaEy OBl ol & s
mgam\m\ Sovu o elochion willalo0 id patualscletion in giving
ing to the most vigorous males, under whatever con-

dinons um live. Natural Selecion wil scutinze cvery habit,
instinet, constitutional difference, every organ external & intemal,
yill preserve the good, & igidly rjoetths bad. It may pavse i
its work for thousands of generations, but whenever a right &
filing variion, occurs, widhou error & without caprice patural

ion wil seize on it From the several reasons already
the process in all or nearly all cases will be excessively slow
The greater the variability the better the chance of favourable
variations. Individual differences seem (0 be of almost universal
occurrence; a larger amount of variability apparendly depends

m
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ON NATURAL SELECTION

mainly on changed conditions of life. The chance of favourable

sso use & Biuse; but 1o thes subjects we shal have o recar in
a future.

Iniererosing wil pre revent or retard the process of natural
selection; but here we are involved in much doubt. Those animals,
Which move mch about & unite for €ach/70 vibith will thus be
Kepttruet fo their parental type; o if undergoing change will

mod ‘manner, without any recognizable
wmy eng Tormed any oo peiod. It ey howatet b
otherwise in those cases, in which varieties of the most frecly
crossing ainals/70/fom, thei very frst commencermen, haunt
some distinet station or breed at different periods &e.
Crganism which rarly ross, & which re Supable ohncr:mng
a3 quick e, may b formed o some one spot, & thence spread
with

estion wil sct & ts very
power i any thing will mainly depend on there being places
in the natural economy of any country not filled up, or not filled
up s perfectly as posaile. And his il Gepend on the num

e, & relations of the other inhabitants of the region, in a far
more \mpnrum manner than on its physical conditions. Look/71/
oodpecker of the B o almest any other snimal ot on

pmms (bough here the reltions o othe organ e have
en in our last C "hsgh not ess consiny
& seehow clearly oo srocees wltad other organic beings:
ipecker or bee may inhabit the hottest or coldest, the
dampcs! or dietregons, yet how essntally smilas s s Whole
fer that the association of an organism
Wi anow 16t (v(lmmg» or it diffrent proorional umbers
of the old inhabitants, as perhay  important of all
clements of siructural change, ¥ cammivorous o hablvorods
animal is 10 be modified, it will almost certainly be modified in
i e e o il rlaion o th cnencs it 3s to
escape from. Change of climate indireetly in a far more
b Cr sk msnce e by, oy el itating some
of he old inhabitants or in fevouring the increas of othcs. The

the old occupants. If a certain number of forms are modfied

m
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ON NATURAL SELECTION

through natural selection, this alone will almost certainly lead to
the modification of some of the other inhabitants. Every where

see 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 wil assuredly
in time become grealy distrbed, Hence I infe that isolaton
wuld be eminenly favourabl o he producion hrough
ecion oF e o s, Tolaion will 50 o 3 cerain
cxtnt lessen the Tetarding nfluence of interero will
Eailitate the supplanting of the pasent type by s modificd
ﬂﬂsmmg, & Ity it will give ime for g varicty t be safficienly

as/73/not to blend with, and to hold its

i (nrmcd cmw].m With which i may hereates b
thrownino com
each new varicty s formed through natural selecion, solely

(ram baving some advantage aver 1 paren, Sach now varcty
will tend to supplant & exterminate its predecessor. In regard
to the intermediate links by which €ach new species must ance
scly comected with its paren, we could expect

gencrally to find such only amongst fossil er n those cases

wever in which a specie, anging over 3 Continuous are, 15
thepresent dy i the act of breaking up no two or more distinct
specis, we augh 1 {1 intermeditie ks n (hat namow border
oty whidh i realy, nermciine i al 15 Organi & motganiy
condiions; but e have o rcason 1o expeet & find many sich
cases, & we do find some. The intermediate finks in such border
tertitores, from reasons already assigned, would be liable to carly
e

¢ have seen that widely diffused species,
abounding Wil in-/74/dividusl, & belonging (0 large lourshing
genes, are those whih vary most. OF e ariecs dscended
e which differ
Taost froen vach b & thls parcnt 1 1l espects, wil in e
Tong run prevail, for they will be enabled to fill
widely different places in the polity of nature. It follows from this
that the amount of difference which at first may have been
arieties 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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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
spesies necessarly being small where very many spoces exist,

‘which will render such poor species liable o accidental extinction,
and mu check forbr modiiation—the mumbe of specics -
hab ountry will not i tely: and

most dhversent are those which are the most IKGly 10 succeed,
the inermedite formy, whether calld vaieie/7or speies of
the same genus or of distinct genera, will tend to disappe:

“The roups alrcady Targe being dhose which vary most, & the
principle of divergence always favouring the most extreme forms,
& consequently leading to the extinction of the intermediate and
Jess extreme, will taken together give rise to that broken yet
connected series of living & extinct organisms, whose affinites we.
attempt to represent in our natural classifications. For all organic
beings during all time scem to have been related to cach other
like twigs diverging from the same branch, branches from the
same b, and limbs ffom the ame man vk representing the
common ancestor of a whole clas of organizns, with many
intermediate branch and limb ne

Finaly,then, in regard 0 the § \cvcm! m..u..gcncm favorable
to natural selection, 1 am inclined t d relations or
msocitons betwecn (he nhabias of a & cnumry from opening

perfected before being thrown into competition with other varictics,

may be almost equally important. A diminished amount of inter-
crossing is probably the least important clement. But the subject
is fa too much involved in doubt for us o be ensbled to weigh
o s  balance between» these several contingencies./

76 AThas far | thik we my with safty conclude that s arge
et o and, stocked withncaly sl speics, i by subsidence
ol i o, s, like those of the ereat Malay
archipelago, would in the course of fime be crninenily favourable
for the production of new forms; & such archipelagoes are known
(o be extraordinarily rich in species. In the cou ime, afier

e destruction of some

specicsthrough climatal changes and the occasional Iniroduction
ltions of level when dowawards woul

case mare destrucion, whe npuards would extend the aren &

m
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make new stations;—/77¢58/and these combined causes would
act powerlly on he relations of the inbabiant 0 each ofher
s open new places in the polity of nature for nat
clecton to fil‘Such changing conditions would a1 add 10 the
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 inalthe islands 1o be srongly mrked & perfected

50 as to have a better chance of escaping annihilation, when
lhmwn into competion with other & more favoured varicies
rmed clsewhere. Those organisms which were originally common

e region, before the first great subsidence, might become
comverted intg new forms, whether calld vri
island, or in some of them remain unaltere

o he ot of o oganes o il whiah hey b S!Nggl:
in cach island after it had undergone physical changes. If e
aow Suppose our archlpelago, through feoewed slevaos, to be
reconverted into continuous land; then of the several forms
produced from the same parent-species in each former island,
Some would probably remain on the spot. to which they had been
adapied, some would presd, & if only sighly diffrent might
become blended by crossing with other varicties, or they would
exterminate them, or if sufficiently distinct might live commingled
with them. But in the case both of varieties & specics, the most
divergent, or those which had become most modified 50 as to fill
the most diverse new places, would have the best chance of
surviving,
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CHAPTER VII
LAWS OF VARIATION:
VARIETIES & SPECIES COMPARED.

INTRODUCTION

“The wriing dates for chapter vt are ot clear from Darwin's Pocket Diary.

Darwin had probably compleied chaper vi by July 3,1857, when he mailed
to T H. Huxley a fur copy of folios 41 1o 44 together wil the following
Teter

Down, Bromley. Kent
July 51857)

My dear Huxley
Wil you be so kind s to read the two enclosed pages as you
said you would, and consider the little point therein referred to.
T have not thought it worth troubling you with how far and in
which way the case concemns my work, the point being how far

is just to compare partial gencralisations of various
3o how fa they corobarate ench other, B

opinion how far you think Lam right n bringing n Milne Edw
view of clasificaton [ was ong ago much srck with e pincipe
Teferred to: but 1 could thea see. o rational explanation why
affnites should go “wih the more or s eary pranching o from

embryonic form. But if MM Brullé and Bamcoud
Tight, i eoms to e wo got some lght on Milae Edwards views
of classificaton; and this parteulay nieresis me. T wish I could
anyhow test M. Brullé's doctrine; as in Vertebrates the head
ML o 56 LALLM 1012 NY. 1459
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LAWS OF VARIATION

conssts of greaty lteed Vertebrac, accarding to his rlc, i
carl mbryonic development of a Vertebrate animal,

he head ought to have arrived more ncarly 1o s perfect Stte,
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 puticula poin The pper impresses me witha high i of
his judgment and knowledge, though, of course, I can form no
independent udgment of the truh "oF his dostrines. But by Jove
ould require a wonderful amount of evidence to make one
belicue that 1 head af i clephan o tai had more veichrac
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

Do you know whether the embryology of a Bat has ever been
worked out

14 Waverley Place, July 7, 1857
My dear Darwin—
n looking into Brullé's paper, and all the evidence
Y can i for his generaizaton (adduced by himsel) s conained
in the extract which I inclose—Let us dispose of this first—
Paragraph No. 1. I truc but docs ot neccssariy either support
h rests on paragraph No. 2.—Now this
ors—You will find in my accmml of
the development of Myss. that the anicnnse appest

it are any of the di scoverible—& Rathe states e s
e wih regacd to Aetscuand T beiove i 10-be e of
CGrustacea in gencr:

The second statement, that the legs do not appear unil the
buccal appendages have taken on their adult form is equally
opposed to my own abservations & to call those of ll who have
worked in this field

It would have been very wonderful to me to find Brullé resting
suh a generalizaion on sch s bass cven bad bis o affimations

. been correct. But as they are both wrong—
one can only stand o one's head i the spiri—
the converse proposition marked 3). It is equally
untrue—Mouths antennules backwards The appendages in

©CDLMSS. box 145, pp 152, W. R Dawsan, ed, The Husly Papers a descriptive
catatogue, (L\-mluu 5463 . 26, st this 4 Darven e no. 22 and Rives the
ey 5,15
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& i dstacus sppear in regular order from befors bakwards
wholly withou rspect o theirftue smplicty or comy
worse for M. Brl, (he ophihamis peduncies,
I are the most rudimentary & simple of
an the appendages in the adult make their appearance at the
« very little later than the mandibles & increase in size at
it out ofal proportion o the other appenda

M. Brullé bases his whole generalization upon what he supposes
to oceur in the Crustacea—whereas the development of bort
Astacus & Mysis—affords the most striking refutation of his views

ant pi &

And now having briler'd Brullé (couldn't help the pun) T must
say that 1 can find no support for bis generalization elsewhere—
Thete s two rgans i the Verebria e developmertal isory
is especially well qualified (0 test it—the Hear
\yﬁd‘cm—\mm prsenting the gretcst possible ammml of variation

degre o prtectio ers of the vertebrate
serce-The very umplca\ compared it that
o7 Mamrual & 5 e rclx\mn obtains between the brains of the.
two{Darwin's comment: ‘Good:] If Brulls docirine were

corret therefore the Heart & Brain ofthe Fish should 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 Mammﬂl shews that in both the relative time
of appearance of these s the same or at any rat
ificiinee i such exit s 50 paeifican s ( have sca

With regard to Milne Edvwards views T do not tink they at
all jnvolve or bear out Brullé's. Milne Edwards says nothing,
[CD.: "See to this' as far as I am aware about the relative time

f appearance of more or less complex organs—I should not
undersand Milne Edvards doerine s you put it i the paragraph
I have marked: he scems (o me fo say that, not the most highly
conpls bt the most clmrarlcrmt( organs are the firs developed

—Thu of

U Stous bt bk & et cnccs s S e of
the carliest developed—The animal body is built up like a Hous
—where the Judicious builder begins with putting together
the simple rafiers—According to Brullé's notion of N:
operaton he would begin with the comicss, cupboards, & e

“Tts quite true that “the more widely two animals diffe from

one another the carlier does their embryonic resemblance cease'
m
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bt you mustremember tht the diffreriton which taes place
s the result not so much of the develops ew parts as of the
modification of parts sk evting dad comovon 1o o1E ofhe
divergent ypes.—

x  should be quite inlined o belive hat a more complex part
longer time for its development than a simple one; but

ey no o ot ot appear relatively carlier than
the simple part. The Brain, I doubt not, requires a longer time
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 a which an organ appears therfor, seems to me ot to
5 10 the time which is required for

that organ to
You see my Verdies would b that Brullés docrine i quite
is contradicted by
animas are concerned—& 1 suspecta Bmamsr would give you
the same opinion with regard to pla

Ever yours faithfully
LU

[Passage copicd by Huxley from Brullé, Ann.sci. nat.
ser. 3 zool. 2 (1844), 282-3:]
1) En suivant, comme on Ta fait dans ces demiers temps les
phascs du doveloppement des Crusacés, on voi quc s piéces
de la bouche e onnes e manifestent svant s pates;
celles ci par suite
—2) De leur cdié, les amcnnc~ Sont cncore fort pes développécs
o les pitoes de T bouchs I sont 4fh plus, enfn cest loreque
w u mrmc s dofvent comservr
ulte done cette
e o, " 1o appendice 3o merrent
autant phas 101 que leur irucire doitEre phas comples. On rouve,
en outre, dans ces développements divers une nouvelle preuve de
Tanalogie des appendices. Ainsi les paties wont pas de trans-
formation & subi clle ne sc montent que. quand les aures
appendices ont déja revétu la forme de michoires ou dan
3 onc dansan avimal are e cppendice s momivent dta
plstad gl on moin de ransformtons & subir, S e cony
‘par conséquent juger du degré
dimportance o de mmpncmn diun appendice par Iépogue
‘méme a lagquelle if commence & se manifester

2
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LAWS OF VARIATION

s immediate reactions to Huxley' letter, Darwin
Jotted down in pencil the following]
VI, 41 A/There is only one poin in which I cannot follow you

am't of development or modification begins to change the soonest
from the simple & copmon embryonic form of the petals; then
T cannot but think it w throw light on Milne Edwards proposition
that the wider apart anore differen the classes of animals, the
sooner do they diverge from the common embryonic plan.—which
common embryonic plan, may be compared to the similar petals
al petals in one flower being comparcd

e

my abstract that M. Edwards speaks of the most perfect &
important organs being first developed & I sh” have thought that
the charfacteristic] organs w" be developed.

These comments Darwindevloped i i eply of Jly 9, 1857, in which

he thanked Huxley ntioncd ould " not slhude 10
et Wi | rathe B abot o bed 1o b .- st

Al as o rect s dcussion o Bl Darvin o i pncl lered
the numbering of folo 45 to read 40 to 45\ and he half cancelled the corre-
Sponding enay in bistble of ontens,

LAWS OF VARIATION:
VARIETIES & SPECIES COMPARED

of existence, especially if accompanied with excess of food, scems
0. But it must be owned that we

are profoundly ignorun n regard o th frst causc o variation
e do not know, whether the change onditions must b

s dong degree abrupt to cause much variation as  think> may,
‘perhaps, be inferred from such changes alone affecting the fertility
SF organissns; or whethr a mach lighter change over & longer
pertod would ot be cqually effecive, We can assign 1o son o
reason why one organism varies greatly under domestication, &

‘why another varics hardly at all: why in a state of Nature, most,

but not all the speci rtain whole groups are excessively
variable; & we do not even know whether this latter sort of protean
variation is the same as ordinary variation. Ignorant as we thus

A O
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LAWS OF VARIATION

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 ing the changes in struct

was attempted in m first chapte. Here | shall urther treat on
this subject; & compare domestic varieties with those naturally
produced, & bolh egeher withthe forms called by Natralist
species.

It can be shown, ven partally, that pecis ifer fom cach
other in a simil aroaly according o similar laws,
a5 do varictios, I stengihens our view, that species are only
Stroogly marked varetics wih the nterhediate gradations lost,
The old cosmogonist belicved that fosil shels, resembling but
not identical with living shells, had been created within the solid
s s they Mcu why God shuuld not have thus formed them?

w reply, that we sce in the
toasl & v Al ks VRG o ding iy A saits
he wuld affirm that their origin & formation must have/3/been
alike, So T beletethat the simiariy of the lws it formation
of varieties, & in the so-called creation of species, indicates that
Varictics & spoces have ad a ke origi; & not ha th one has

the nature of surrounding causes, & the other to the
diret interposon of the Hand of God.—

e las which gbscurly seem (o gove varistion, & which
were briofly ailuded to i our rst Chapter, ogether #ith some
others sk on mlioned s e groupd under he Blloving

s ¢ immediate action of the «external> conditions of
s () Th et of Nt & dise 03T comelation of srowin
namely the manner in which the modificaion of one part afects

other part, cither through quite unknown relations, or by su
elations a8 that called by Ceoffioy St Hilaire balinecment or

carly arrest of development in
any modification supervenes, any early change of structure affecting
pts subscquetly developed;-_mltiple pats siongly tending
{0 vary in number;—homologous parts varying in a like man
& tending fo cohere &o.—(4) Pats developed in any ~p=:|c: in
an extraondinary manner & rdimentary parts,tending
(8)Disinet speccspresenting analogous v 8 ety
Tesembling n characie amohr specics; reversions
o el o () Tt Gsncios chariers o vaicnes ore
variable than specific characters; specific characters more variable
than generic: sccondary sexual characters variable./a v/Lastly,

10
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LAWS OF VARIATION

vaieties occuring most frequently amongst those species, which
are most clos ose which fall into the larger
pener—also Almongs\ e common spsies,(or those which
are the most vigorous in any region & are consequently most

Sbundant in ndividual merabers?) kS0 amongst those which have
Whiest rangesol,a1o, secns hat the species i the arger genera,
are apt not only to be the most variable but to have the widest
ranges & to be the most abundant in individuals. From the facts
to be givem underthe s head we gan, if the view that varitics
& species do not essentially slight but decply
interesing prophels glancy into the far faute o he orEable
world; we can dimly see whither the forms of lfe are tending;
where about in the great scale of Nature new species will arrive,
& where old forms will tend to disappear./

4 bis/The immediate or direct action of exiernal condiions. When we
find that certain individuals of a species placed under peculiar

nditions, are all or nearly all affected in some particular manner,
especially if all are soon affect e modi-

ication does not seem of any use (o such individuals, so that
probably i s not the esult o scection, ten T should be nclined
o attribute the effects to the dircet action of the conditions of
existence. But i s most diffcult o Himitite aho poses 9B
selcction /4 bis/d ave reason (o beliove that climate
produces some immedisie & direct effect ‘a the woolly covering
of animal

& so it would be in the case of natural/4 bis/selection.
From the facts given in the first chapter, I think we may in
some case attribute greater size, early maturity, & the nature of
the hairy covering &c to the immediate action of food & climate./
of flowering in plans. animals 1o
doub s affected by climatc; & a more curious difference has been
observed in a Lizard, namely that i is oviparqus in dry Northern
Chile & viviparous in humid Southern Chile.' But in such cases
e can sldom, pehaps nevr, acpante he various clements of
ge; we cannot tell whether it be cold or damp o lessened or
o i b ey Bvem el The yeciaadly
& often distorted state of the shells in the Baltic may be
iy aumed o e bockih At For he hele Brow more
perfect as they approach the open sea. Few Naturalists, however,
M. Gay, Al des Scince ot Zoolag 2 s Tom .. 224,
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LAWS OF VARIATION

would rank such shells, or the stunted plants on a lofty mountain,
hardly see where to draw a line of separation:

Fnature
in some cases of shells having an immense range,
3 the comnon Bucsinum undaton from the North cm w0
Sencgal," which presets a perfect scrics of intermedia
oo (b s powtho & southca fomne, 1 presains th
the modificaion may be atrbuted o temperatre: bu i cases,
 have a strongly marked variety, at the northem &
Sosern ot of the g, il s natrow zone inabited by an
intermediate form, of which I have obscrved marked cxamples
Wit cirripedes, ¥ would be rash (o atirfbute the difTerence 1o

B

act
(eyrd m colour, Ferb:: m\y( it casy for the pracised. con
specimens of the most pained shell
gmhcrcd on e eabeen consts of Eng
on ather parts of our shores:" So it i
the tiats of cetan shels, specifid by him, which range from
low laminarian zone into great deptl
"1 the cas of nsect, i we read the aczounts v by ¢ o“md
Heer' & Wollaston on the changes which the same
in ascending mountain, & in approiching he pole. g gen:mlly Tt
by no means always becoming darker-coloured we can hardly
avoid stbuting the change o cimate So agsn, Mr. w»mmon
arly shows that residence near the sea-coast f make
rcets & it them In vatjous ways. In uwu i Bml»,
i vl sulic to quate M L whom 1o on

ing variics ogether, & he says (hat bird of the same specic
e brighier Setotned In the nteior Of continens toan neor e
canst, which b abutes o he greser cloamess o the mphers

m the sca. GA/IL is well knows that in
the skl are mbch more valuable, he further Noith they are’
| [Pshave) A s Sinces ot 2 cries ool T .. 291
porth A e BN oy 165035
? s by o, Sl G ot 25,96 —and M Wolloson on the

Viaton of Speies p 39-41
574

Zooha, Soc Mectng May 8. 1655

# Feom the characer o 1h specie, not varieres, inhabiing very dry s, as
e Galapagos Archipelego, i desrts of Pers & Northern Paagoria, 1 wold
e St s i loment 58 g Col o of Ok ¢ s

w0
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LAWS OF VARIATION

collected.” In plants several cases are on record of the same
individual or al ts scedlings changing in a few generations, without
the aid ofseletion,th it of s lowers e brought rom it
ome into our gardens /6 A v/Cold seems 1o lessen the
intensity of the cofours of flowers, as is asseied [0 be the caso
ith some on igh mounains, & s s been observed by the
Dutch cultivators with their Hyacinths. /6 A/Moquin Tandon givt
some isiances o plans scquring by vasiaon mre flshy s,

when growing near { 1t has often been asercd that the
Same ant i more woolly when owing on moustans than on
R B Mmin Taag S e e dhgt et

fog
with several species from Pyrences when placed in the Botanic
Garden at Toulouse: but Dr Hooker informs me that the Anthyllis
vulneraria i labrous i the Alps & woolly on hot dry bans 77/
morcover Dr Hooker afer tabulaing som Afpine num, docs not
ind tht i truly alpine species the propor oolly plants
o be large e 1 incined (o belieys that dryness has a stonger
tendency to produce hairs on plants
Most of these variations are apparently of no service to the
organisms thus characterised, & therefore not having ben affected
by selection, may be wholly attributed to the immediate action
of the conditions of existence. Small & unimportant s ae the
modifcations, it deserves o almost invaribly end
e Stccbonmilh e Shartcrnic Bffepges o the
$pc¢|e~ ool 1o he disriets wider commparison. Thws, how
ncomparably mote beauiflly colowrd e the seashells of the
Tropics compared v cooler temperte egions. I i,
also, well known Tt shes confd to preat depths are almost
colourless. of Colcoptera are generally
Vollaston expressly states as every collector must have
noticed that beetlesconfined fo the se-cosst re gneraly i
lants living near (
sea frequently have neehy Ic'\ves hose of dry & hot couniries
woolly leaves,thos i topicl egions briliant caloured lwers
Arctic quadrapeds are thekly elothed with far. The species .,r
birds, which are confined to the interior of continents, according
s s !qu.m,m, o the Emine Stoat: scc Brons Geslchlichte des
+ D ke o it & Vo o he Sk Himayap 49 i g
1 Ruododendrons & 5 i, M. 1.C. Wi count o he A

e de Tl 4

e e et s n camobaraion S e m view.

2
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LAWS OF VARIATION

1o Mr. Gould, are more mm.n.uy coloured than those which
inhabit xm coasts & a all these cases, the
specics, which acoarling 19 00 views s nnly strongly marked

bt Ao natwrally affected in the same manner, but in a
stronger degree, as the forms admitted by naturaliss (0 be mere
varieties.

In some cases the action of extemal causes, which 1 have called
immedate, from its influencing ly without selection, .\n
e ndividuals exposed 10, /Ssectns ndifoc n s inlocne; b

which, I mean, that very different condmom Wil produce the
same result. Thus Dr. Harvey, the highest possible authority on
ssweeds, s’ hal he Fucus vuu.ulmlu 2 the Canary Toonds,

e the heat s oo great for it, imilar
Torm, as in the Baltic where 1 15 iyured by the brackish water
& mud; & he adds that no one "would be prepared for the fact
that the heat of the tropical sca would exercise the same trans-
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 similr range of variation under what-
ever condition it is exposed: thus o give a very tifling instance,
Polyal s b, whie & pusle Towers i e cold
of Farde in 62° n." in England & southem Europe
The Juncus buorius whih ranges from the arcic region (0 (he
equator "in every region seems to present the same variations
miam & branching." Thes which I believe o be not
mimon, Ghough Dr. Hooker thirks  good many could b colleted/
Scad u, baok to e perplexing fcs of polysmorphous specics &
genera, discussed in the fourth Chapter; they show us how ignors
e e om he sbject of vriation. & how prepotentan inffacnce
the organisation of the species has on the causes, whatever they

of variation.

Upon the whole, T think, we must atribute some effect to the
iy tion of exictnal conditions; but [ am inclined to

think it is very tile, Innumersbl insances coud be given of
organisms of all kipds cxposed to an immensc range of climatal
& otberconditons” & et ot varying it Teat, &:dmmngh as

" Here Darwin added i pencl) '€ Buckiman did nt useseecion, bere sl
. s sk e ot o of o & o ion

: ok T G A o S Dar oA 171 s
L 11,901 Do s of el 12 o theme of s i

e

P sty
12 Dot sl L. Tasctions vl 18 . 224

e s Notugsen 1837 .10} o anshered specic rowing on hot i
n
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LAWS OF VARIATIO

Mr. Wollaston b remarked, we ought by no means to nfee
because thes: have no influence on one species, they will
heve noae on saother: yet 1 ik we o may to a crtain extcnt be
uided by dhe frequency of such cases of non-variation.» As
¥ cousider chose fors which are ramked by mast Nafuraits. 25
independently rated species, s nly Mmug\y/lﬂ/ma(ked varieties,
the bigh degree of generality of ihe fcl, tat the wopical &
peat, d termpenic & areic oncs, are nhabied by specics,
e lgpaly AT, (o e s e s iy Soafruloes
of he iew, that limalal condilons have 1o gt inflacnce on
organisation; but to those, who look at species as independently
ereated, these latter facts will have no weight.

Acclimatisation—Though climatal conditions may have no great
inflene on orgnisation or visble siructure yet i nolorious
that the great majority of organic beings aré adapted, within
moderately narrow limits, to the climate of the regions» which

wide for instance the Puma in the recking hoi
forests of Central America, dry deserts of Patagonia, in the
damp cold woods of Tierra del Fucgo & up to the limils of ctemn
snow on the Cordiler,he is much suprised; for e i accustomed
o meet forfsiance, o secis confined (6 the Troice, ano

o the temperate & anorhér 0 the cold regions; his sorprse I,

s, ncreasdfrom flely airbuing (s I believ) o too muct
weight/[ o the relations between climate & visible <
limaialcondion e manifost; bt the more important conm(lons
determining each creature’spower, of gtting 004 & cscaping
15 e obscure n the highest degres, Nof must we ovehate
e S af agapiation i contciution o e Tt being
10 the climate of its own restricted home: when a new plant
intoduced from a forcign land, il atual il we annt closly
tell what range of climate en plants confined to
rain isads, & which v.m ncver rangod, as B a5 W kaow
bey s of their home, arc found to endurc
very difforent limates: ook at the Snowberry e (Chiooocea
ahose burning coal & other similr cass given by Humboki n regard to cerain
s o the e G Bt ity ot b Cromn unss (1

s v, 2.

T 2t

ould e sy to secumulate InmemEriDE exampleS:
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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
{0 the West Indin ilands? Those who hink each speccscrcai
as we now see it, will. Must we say that such island plants were
created for the prospective chance of the island hccom\l\g joincd
{0 the mainland & thn ths plant in ueston spreadin
‘Noverlless there can be no question that very many, probably
most oqganic beings e pretty Qoscly adapted (0 (etr v & o
other climate; & if the specics/| /of the same genus are descendants
rom one common parent, many of them must in the course of
ccome accustomed (0 very different climates. Is this
po\nblc" T hink th following fuct, fough few ffom ihe mature
w that plants at least do become in some degree
acclimaised, Dr Hooker sates ha he has found a great difference
in the hardiness of individuals of several Himalayan plants,
depending upon the height at which the seeds were gathered: he
istances seding i, whichalkch at th beigt of 12000 ot
ilst those fror feet were tender,
50 there is s great m"crwcc wilh e Rhodud:ndmn arboreum
according (o the hight ds v been collcied
e T, e umor 0 o Boanis Garden ot Colon, whose
accuracy is well known, wites (0, tha he inds
of the same species are acclimatised (o different clevations.—bein
more & mor impatient of clition at any station, acconding
a thy v becn ransported 01, o
greater altfude.” Again son has cultvated a variety
ritish Lysumchm brought home from the Azores, & found
it was decidedly tender”/
/1 think. also, that there can be litle doubt that the vasietics
& sub-variees of our domestic animals & plants become in a slght,
though very slight degree, acclimatised cach (0 its home: I infer
this from the caution incessantly given in works ancient
of agriculture, «n all countres, even in the old Chinese Encyclo-
pediz, ot ashly (o change thebreed of ny snimal o race of
another district, more especially in wild moun-
Finous disincis/ 133 wThe borsesfrom Algers ood te clinaie
of the Crimea better than those of
Cape of Good Hape “are far L»euer adapted” to Tndig han (he
same breed fom actus introduced into Tndia from
ills, Maurius & the Kew Botani gardons were un
dmmgulﬂnb]‘ o the eye, but the Cochineal insect perceives a
" FlosofNew Zeslnd nvodct . i * Phyologis. o1 2.p. 976
oyt Prodcone Rsourcsof i p. 153
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g difference, fo it il flowish only,on the Tndian plnt,
ave been formerly. import

T3 eent o have xtremely difrent pacies s u..udmg
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 differeri consiitutions in regard o 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 severs

instances of Birds, which undoubiedly/14/have extended their
rangc ruch farther norineard during late years n the United
* Thus, also, there can be little doubt that owing to the

niroducton of adle,  vitare (Catharies attaus) in . America

f plants, not
cultivated by man, & of some few animals ([)insects for instance(])
not domesticated, which have been naturalised through his
:y in many countrics under different climates show clearly
Bt Oiganio beings oan adapt hermslves, wheiber o Aok beoomiag
niew conditions. Look at the common mouse
ral which have run wild on the Botst & dryet volcanic & conl
islets uner he squator, & in Faroe it north & at the Falkland
Slands i the souh 1 i opposed o, al pro these
species had aboriginally nearly so wide a St range. The
Fallow-deer is feral in Barbuda in the West Indies, & can live
on the shores of the Baltic; but it i superfluous 19 give other
instand
Theso facs lead me to belive, hat many organic befugs by
slowly extending their range,  acclimatised. Whether
e acemapsatin 13 eRcced by e b, or by e morl
selcction of individuals born with a constitution, fitied cither to
reater heat or cold, it is impossible to say: probably both actions

there is no physical b d, 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
1[5 Appent i rospal Dy g st sk e

s8miesout o Vi Vit v Nmm, m adition hey did not
Formery & come ther om sl er

=
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0 them, as we scc with the Elephant reduced in size in India
mmh of Lat [ ); & with the Capercailzie,’ in Northern Scandi-
& it the dwaed trecs 1 the norihem pars of Scotland
& the United Staes. But the spresding will,also, depend upon
how closely the arganism has become rigidly acclimatised to the
conditions of s native home. Nearly al our domestc animals
& some planis have great climatal flexibility of organisation, as
we see in their cultivation & in their becoming feral under such
different climates; & in their generally retaining perfect fertility
under sudden & reat changes of climate. Although in many cases
do not know/16/what were the parent forms & wht ther
narural fanges, o how many aboriginally disint pecis
Dlended together in our domesti rces; ye It we 100kt the whole
y of our domestic productions of cven If for nstance we run
through the shorter catalogue of our domesticated Birds—there
in be no doubt that they live under a much greater diversity
of climate than do an equal number of organisms taken at hap-
hazard in a state of nature, The arguments given towards the
close of our second Chapter have convinced me that our domestic
productions were not aboriginally sclected from having this
constiutional flexibility, though doubless they are far more useful
from possessing it; half-civilised man could neither know, nor
would he care, whether the anial which he v taming of the
plant which he was cultivating was thus constituted; he would
ot care fo this e thn did the Laplander when he domestcated
the Rein-decr,or the inhabitnts of the hot deseris of th East
when he domesticated the Camel. Hence then, T conclude, from
Ghough s we have Jut socs, B 7hniversal
constitutional flexibility of our domestic_productions, cither
ganisms in a state of nare possess this same quality far more
gencrally than we should expect from their natural ranges, or that
the simple act of domestication gives this ct
for bearing climatal changes in a high-degr
hether i the wild parent form or mlipl parentforms of the
Horse, the goat the Fowl &c the maize, tobacco, rice, &
were Suddebly cacied rom theix wild mive stte inl the various
climates e which the domestc uces now lourish,they would
be prolifc & f his d comect & an organic being
o domestcaion or shange of some Kind, b it oo
o) et e R B et B
"L o Feld Spors of e X, ofFarpe V1, 284 i Lapa s i
e eets 17 pounds W
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LAWS OF VARIATION

it acquires a general degree of flexibilty, then we can perhaps
understand a statement insisted on by M. Alph. De Candolle,
which long appeared to me very strange;—namely that with the
progress of knowledge, plants in a state of nature are found to
divide themselves into two opposed categories, "les unes locales

et ordinairement tres locales, les autres tres repandues.”’ For

18/Finally then I conclude that most animals & plants are
capable of spreading beyond ther present confines, when na
physical barrier is opposed to their progress; the main & general

c er & better adapted organic beings;
& Second check being their nbive neclimatiation bat tht (b
may be overcome by habit & natural selection; & that when
overcome, the being tends to gain a general degree of flexibility
of organisation, allowing it to spread very widely, as far as climate
i concermed; its means of obtaining food & escaping danger being
then the sole but powerful checks to extension. On tis view, such
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 stucture—That constant action will
increas the size of a part & that this increase becomes hereditary,
1 think can hardly be doubted from the facts given in the first
chapter for instance the size of the mammae in our cows & goats
when habitually milked, the more muscular stomach of owls &
ulls fed on vegetable matter; & the great weight of the bories of
the legs of the domestic duck &c. On the other hand from disuse
parts decrease in size, as we see in the wings of the duck & of the
Cochin China fowl () Nor s thi ot all suprisig becaue s we
have scen parts become visibly me lopsd, o attoiicd fiom
accidents & operaons, during the 1 of n indi
" Goograptic Botniaue .4
oo [ i el e o s o ot
Fo rom nda, e o, red A s oy screw e e o
L ek e 51 el et vt wincponed to o
oy s ey o cadre e
(3 A o When sl & bl o b v s o
m.nw i abied 0 bea many more sis. i b far e impartan clement
e st come i iy
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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  state of nature. But if we look at specics,

s only sionglymarked varite, we [eguently meet with
structure analogous to that res m i e domest
Ction. Thus the gret logger-headed Duck! of Tiema dol
whih so much suprised he od voyagers, & wh\c Y have oltes
‘watched, cannot use its wings duck, &
35 Under any exirmity incigable o myn Fccdmg, as it chiefly
does in the great beds of floating kelp, it does not require wings to
escape fror danger, 1o which 1 would harly be more expased
than the occan-haunting Penguins. The isiands of Maritis,
Bourbon, Rodriguez, of North, South & Middle New Zealand, &
of Philip all bave had birds, incapable of flight; & wher we remember
that no beast of prey inhabited these islands, & that ground-fecding
birds usually ke fight ony o esape danger, T should atirbut,
theit almost wingles st t0 disse

and th b ncapale of flgh,belong, as

e ot ook O el dneovarc 3 or
different orders; & therefore 1 should infer that at least so many
birds had colonised these islands ages ago, & had since given
bith o, the score of birds in tis state now inhabiting these
islands. But as seversl of s belong to he osrch family it
may be supposed that ne t st of th aigina clonists, v
B e oot b s i a0y aheat whigic
S B e to e ot st vingless birds u[ New
Zealind & of the other specifed isands, seams to me probable
that they arrived by flight & that their ke s b St
atrophisd fom disuse n thif new & prteed oencs, I ostriches
‘whih inhabitconinents & grat iands, s w s that they/21A/

3 cir Heeines, & in clse  quarers by thei

Gangerous kicks, qute as well 4 any small g
opeihe with he icressing wlght o thlr bodies may well ave
rendered them incapable of flight. The fact of so many birds with
imperfect wings inhabiting occanic islands, nnlumlly Teads us to/

Zoology e frarcin)
Nov 1187 convertation with Owen 1 mmk 3pes m.an ol s
it ora art & Dinordinae [l which includes Aplerys 11 I thre

e Dinordas e i It Diordinae

e come by

T Should think even Striotdas were oncs winged.
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LAWS OF VARIATION

22/Mr. Wollaston's' remarkable discovery of the frequently apterous
condition of the Beetles at Madeira; for no s
aut of he 350 colcopterous ihabitnts of this
Wings in various sages of reduction & are incapable of Night;
his mdoubiedl i & wondeefolly g proportion/22 viThe more
ponderfl, s einged Bectes would during the whale cxisencs of
Made ave had a better chance of geting there
ihain aborigially wingless pecies; fust on the same principle that
many Eurapean birds have by their wings reached Madeira;
that the only mammals xisting thre are the winged Bats. We
s clearly the endency in he eetls of Madeirs (o be winglss
< fact mentioned by Mr. Wollaston, that 17 genera here
e specie, Which Goncra usualy have wisged specics
i of the worll. Morcover of the 22/29 cndermic genera,
that is genera strictly wholly confined o the island. no less than
23 have all their specics inca
s Mr. Wollaston's conviction, & no one can be a more capable
judge, that some few of the very same species, common to Europe
cira, are wingless on this island & winged on the continent;
& he gives ul deal i egard o thresof e, M e, ey
ather case of varieties in a particular locality

ing th specie, which are xposed o the same condiions or
a5 1 should look at the case we here have permanent & Strongly
marked varieties, called species, very naturally possessing the same
character with the less-strongly marked forms, called by naturalists/
23/varietes.

In regard to the origin of the apterous condition of the Madeiran
coleoptrs; a Mr. Wollston epestedly remacks it the Declss

xposed rocks lie concealed during the almost inces

winds, & immediaely appear in  mumbors, when the winde il
& the s ing may, perhaps,be atibuledfo the
mere disus of (bt wings it 25 Wit the males of o ik
B L i hre o oy s mor e on I e of
seletion with i antagonis action o desimoton. Boctle from
not being powerful flyers are very liable to be blown out (o sea,

T have Hrepeatedly, witncssed, & tis would nawuraly happen
far oftencr on a small island than on a continent; therefore on an
island active individuals with a strong tendency o use their wings
would be oftener destroyed, & sluggish individuals with their
wings reduced in size, however ltle the difference might be, woul
i ages be oftener preserved, & would leave offspri
with the same inherited tendency; & this process ultimately.

i . il 4nd Variaion of Species, p 8210 87
B

Inscets Madere
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LAWS OF VARIATION
through continued selection, might render the beetles quitc safe
from being blown (o e, by rendering hei wings rudimerlary

ously greater, in the smaller & more

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
had in accordance with the proportions of the winged & wingless.
coleoptera in the whole archipelago /24v/In working out_the
proportions, the insccts belicv Wollaston to have bee
introduced by the agency of man have been left out on both
sides.—On the Dezertas, however, the number was only three. If
1 had contrasted the Beetles on the larger island of Madeira fslf,
with those on the Dezertas alone, the proportions would probably
have been greater than that given in the text,/24/From the Salvages,
a liule 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 apterous,
which from not being a ground-feeder or which
absolutely required wings for any purpose, would on the principle
above explained run great risk of utter extinction; without indeed
its conditions of life were so highly favourable that it
st occasonl s om being blown t s, Now ancof e most
kbl fsare in o cntomalogy of Madeir, strongly nisid
on by Mr. Wollaston' is the entire absence or extreme rarity of
Certain whole Failes & f25/grat genera of Colcopiers, which

o o secis o the following grat groups only one i cach
 present day. has been discovered, namely Buprestidac,
A Dalcropiigous Lumellicoms, “Telephoridat, Oede:
meridae, Silphidae & Pselaphidac. No one but an entomological
collector will fully appreciate this most remarkable
idering this ist it occurred to me that these very Families (the
not apply o 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 so. Therefore I think we may with some safety conclude tha

* nseca Madecensia . .
2
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LAWS OF VARIATION

y of those Betls, th habits of which didnot
'|llow lhcm o subsist without wings & thercfore did not allow
o become.tpterous through seleclon & disuse have been

s & B conclusion supports the former one on the
origin of the apterous spec

35 ATOn the other hand, n those classes of nsets which are
o grown-foders & are rpid & povetulfyer power
et s (. rom Wor desructon, by Alowing o o
baile 2 '|gnns! the win sects migh en have her wings
enlarged by natural selection; and Mr. /.
3.0 mvabs cerain tht s I ot .Aclnnlly e case wuh the
Lepidoptera & some flower-fecding bectles, w ar 1o
oot ol et s s i et s o s
in two directly opposite processes going at on the same time with
different members of the same great class; some having their
wings reduced by selecti use, others having them increased.
—just as Pigeon Fanciers during the few last centurics have
decreased & increased the length of beak of the tumbler & carrier
pigeons, both derived from the s k. The turning point
will have been when an inscct first arrived on the island, whether,
according (o 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 et s0 55t conguer he winds,

26/Such, bliev, o b the  conditions of
e wingsof the aecs G Ml bt 1 et b plily confessed,
hat dowbt s thown on i, fom the fact, dscussed 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
or perfectly apterous; of this fact the common Bed-bug is a well
known instance. It has been thought that the wings are developed
during hot scasons, but the evidence seems to me hardly sufficient
The facts anyhow plainly show that there is something in regard
{0 the wings of insects, which we do not in the least understand.

Loss of tarsi—

will now turn to another somewhat analogous case: Kirby
has remarked” tha i cetain Scarsbaciac, (dung-feding bctes)
the anterior tarsi of the males are genrally broken off: he cxamined
scventeen specimeas i s owa collection * & nota single one bad

1 Varston of S

2 Modem Classiicaon mnm Vol [, p. 473, 158, 431.] Al Mr. Wollaston
iaion of Speces p.

ot 5 Enoriop vol 3.5 37 Actually .38
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LAWS OF VARIATION

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 b
c authors not {0 exist26/1 remember formerly, when largely
cllectng i tis Family. having made the same cbservation;
Mir. F. Sith of the Briish muscum iels me that he alo,
Shictied 0. Thos e, & aimos Mbiual T 6 & porion of
the/27/front limbs of the males is not common to all the genera,
having the same gencrs habis, for i s ot observed in Copis oF
Onthophagus. 27 w1 do not suppose tha he tars are los by the
‘males fighting: at least in Lethrus, in which the males are know,
to fight furiously, the tarsi were quite perfect. '—/27/"m\mhhon
were inheritable, as many authors believe,—if cutting off a dog!
or cats tai ended 1o mike them produce tilss offsring.then
we might have expected some result from this almost habitual
Jossof ghe arsi but T cannol bfievein mutlatln being inhericd
Nevertheless  consant s loss clearly shows tt the atetior
tarsi are of not much service 1o the insect & therefore probably
are not mich wscd; & e, 1 do kot o slophy B
inherited. Nqw in he genus Ontis sbove efered o & ke
B e of the Scarsbacidac, i
nute” it e i radimentar
indocd in e Brit. Mus. 1 could a0k Tnd any spécitnen of Phanacus
ars, & in another genus, Ateuchus, (thic includes the
great saered bectle of the Old Acgyptians) it w that
the asi of the rontlegs are absofucly Sefcend a7 i wonid
be e o g forwand ase of th trophy o it disopentunce
s appasenily from disuse; but as these. ooeur bn all the
bt e spcies, & as | canndt st them by neal
Tosses merely in individuals or varicties, I have not given them in
the text. Many parasitic Crustaceans have their limbs atrophicd
when atached for It fishes. Tn anoier totlly disinct Kingdom,
there is a striking case in as much as it oceurs in nearly full-grown
individuats in e Photas amelats: this shel has been described
a5 distinct specics, bt s been shown by Mr 0 be
{ grown animal of Pholadidea papyracea, i st
o ot s s ok any longer require its foot for boring,
& consequently the whole large muscular foot s "depauperated &

B Al de S Nt st ol Tom . 280) s o

e speces eter e s Temaes e e |Go o oo

Whether . Bl s awar afthe requen acidental ot of thetrs 1 severah
 Sircopphagons s
A KN e oy w15 1850 .12 s o 1 Feming' B
Animals [p. 4
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T p———

R



LAWS OF VARIATION

Sty sty e L ol aciouedhvery
small size or loss of the tarsi in these beetles, wholly to disuse./

28/Blind have one more class of facts of the same nature
o b o, Tl nows o ol Same aed gonery
2 o their subterrancan habits have cither very small
Deres, Cyeas38 Yo n Buraptan mole, i wich e coelds ne
hidden under thick fur, & are one-third of the size of the head of
8 middi-ied iny28on, cyesexcesively minue, & ily covered
over by the hai o that if they have any vision o ll, it
must be confined (o s Gmmest perception of mere light-—
Burrowing Aspala, (s Rodent & therefore belonging o another
order of animals) s in the same predicament, ifs eye being
excesively minu & covered ot ony by skin,but by a tenditous
cxpansion. Now in 5. America there s  very common rodenty
the Tucutucy (Ctenomys sm.nm.m) more subctrancan in it
habits even than the Spaniard who had oftc
caught them, & without my lmkmg 1ny Temark, e stared that
“invariably very many are fou
specimens, whieh 1 ket aliv, & ote of e was evidenty
g blind; 1 preserved it in spirits & Mr. Reid dissccted the
. & found that the blindness had apparently been caus
{almmation of the nictating membrane. As Dlindacs tends 1/
29/cause atrophy & as diseases of the eye are believed 1o be
rongly herecuay (cspeeally with horses, 1 can see o dffculty
in believing that the eyes of the Tucutuco might be reduced by
isease o the st of those of the Asplax: yet 33
inflammation of the eyes must be injurious to any animal, & as
ax can lve it blind sttt may el have been that
the absolute closing of its cyes was effecied by the continued
selection of smalles & scvaler eyes & more closely shut eye-
N

1is well known that in the deep caves of Styria there are many

these Kentucky animal is very o have no trace of
ve, some have a rdiment, & the Crustacean husthe footsalk
for the eye witbowt he orgath—i has ths sand for the tokescope
without the L 729 e existence of uscless eyes
could hardly be injurious o these animls, | should atrbute
blinds disuse. Although i is trenching on

el Subject, 1 may remark, ihat many of the cave ammals
s
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LAWS OF VARIATION

of30/Europe & No. America, though exposed to closely similar
conditions 'of cxistnce, are éxcept i her blindaces very litle
allied.” According to my views, these animals were not created in
ther respctive caves, but American animals must have got into
the Kentucky caves, & European animals into those of Styria,
slowly pcl\cuaung ‘century after century into the profounder
5 uay have become bling by disuse they would,
10, become modifiod in any ober v though slocton gradualy
fitting them for their new & da ok hornes, Now in regard o the
Kentucky caves, Prof. Dana infor at the Crustacean '/
“in the discussion on the Madeiran insects, 1 remarked tha
s g poswible hat arl feleetin gh a e game Hars
be enlarging or reducing the wings of diflerent insects of the
same class. In the caves of Kentucky I think we have evidence
of something analogous in regard (o the eyes of the animals; the
contest, however, being here between selection cnlarging & disuse
alone reducing these organs. The blind cave Rat, instcad of having
rudimentary or no eyes, has cyes of an immense size; & Prof.
Silliman Jun. who kep (hs animal sive, hought that afcr 3
period & when accusiomed (o the Tight, i acquired some shiht
Searee of vison, New if we my ppose st s arimal did ot
mbmml!y live in the utterly dark parts of the
pose pccording o our prinipies, tha (e mviuals with
Infnfesimaly Targer cyes & & more sensitve opic nerve had
boen continually slecid, untl some American fat from the
outside world, had been converted into inhabitant
of darkness, with it large [7) eyes, bluc n.m locg oustaches
32/In the depths of the ocean, & in deep & dark wells some
Crustaceans as Calocaris & Niphargus are blind.* Now though

1 am ot sware tht any Fih nhabiing very decp water s
‘nomally blind, yet it scems to bear on the above facis, that the
Gadis oo i dpts of 100 o e i i badiks ety
atrophied. often accompanied by total blindness. On the

n the o
hand, i s bocn "remarked that ishes which habiually descend
1 Toans Enomolog Soc( ]

e Tolowink memoranda: i & Rt

I coer S e i fnding ot he s o e s, e
onc or i arc cven hough o be anly ariccs o Furopean inscets—bro
has Amerian & Faropean specis Lok i Dit Clss. or range of sach genus
 &urie o Dan to k]

* {banvia e enlied sucsionmarka e cod of i senencs ofwhih e
Lot Bl dozen words were scraed

£ E'Forbe. ot ot Avsoe 15507, 351,

© P, Jurine i Mem. de s Soe. 11

i de Geneve Tom 3. p. 149,
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LAWS OF VARIATION

o great depths in the ocean have large eyes".' And one most
remarkable fact is on record, (which is worth giving, though of
a most perplexing naturc.) M. Fudes-Deslongehamps gives with
reat detail two cases® of cels taken from wells about 100 feet in
depth, which had their eyes of immense size, so that their upper
jaw in consequence projected over the lower. But here comes the
remarkable fact the first specimen was shown to Agassiz, & he/
33/ thought it was specifically identical with the common Ecl. One
he wells was within the precinets of a prison; & it seems im-
possible to conjecture how the eel got in; & it seems, moreover,
quite incredible that such an alteration could have supervened
g one gencration: it is, also, most improbable that there
should be a race of subterrancan eels, for, T belicve it is well
established that the eel 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 eyes
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 bricfly alluded to
Several laws, appearing to govern variability. These laws are most
imperfectly known; & I will here recapitulate them, adding a few
arks, more especially in regard to a comparison of the structure
of those forms, recognised as varictis, & those which are gencrally
supposed o have been formed by distinct acts of creation. Physio-
logists admit a priuciple, called "nisus formaticus", which repairs,
often in a wonderful manner, accidental injurics; & I think we
may infer, that if any part were greatly increased or altered in
tinued selcction, this "nisus” would give corresponding
10 the vessls & érves &, wihout (e diret i ofslection
though this might always come into play.

1 alluded in the first c]\upk:r o the mechanical action, attributcd
by Vrolik, to the shape of the bones of the pelvis of the mother
on the head of the m.mn cmbryo in different races.34 bis/In

of the

M. S5 Ahge ulributes these renees o the varied o
of the pelvis, which wor we acted mechanically on
hom; & th form of the pelis prabably stnds in direet relation
1 Sie Jobn Richardsn Encyclap. i (8 . Fis, {Tchbyology1p 2
e s e Soc . 4o Rormandi voL 5 1955 5. 4 ool 1842

{poxcn
? Al des Science Na. 1 S Tom 197,527

207

T ——— N




LAWS OF VARIATION

the different powers ofocomotion, 80 agan in Sskes, Schlegel'
has remarked that the varied positions of the heart & of the
lungs, the ik e with e gl dadder removed fom it
the anomalous position of the kidneys & organs of gencration, all
stand in direct relation to the shupe of the body: formed.fo
crawling, & to the manner of swallowing: how much of these
remarkable modifications ought to be attributed o direct selection
acting on slight variations in these important organs, & how much

Ve ult o say.
I our st chapler | showed tha Isidore (‘eoﬂ‘my St Hilaires
law of the multiple parts whether physciogically mportant of
unimportant varying much, in amber, holds goad both in regard
10 varieties/35/& to species; I presume that this stands in relation
 or less amount of plastic matter, out of which the
‘muliple organs have (o be developed, having been accumulated
atgn eary embryonic ge
notype Homologous» parts tend to vary in a similar manner,
v, % vy 50 s, 4 et sy a1 ey o
period; or one part tends i its variation o imitate another part
of ahe same homotype» nature. Thus the great anatomist Meckel,
has insisted, as stated by Isidore Geoffroy Saint-Hilaire* "que les
sl d ras, de avant-ras ct d o main e secaricn presase
{famais de leur ype normal pa le nombre,ct 1 disposton do

Teurs p e s e condions o ohpent dans
ietis s e i e
reclproguement

mologous pars bt in animals & plnts seam (0 have &
mu..,, ‘abnormal \cndun 10 cohere o unite;’ & the variations

o ool 2 cosely parlced by normal s
hat i s difcul o believe that the paralel s cidental

aMoreoses i would sppea (b maliphe pars are especially
opti e i i fom s vl as i namber M. Idore Ceoffioy+
insists on his; & M. in-Tandon® observes that "les organes
épeds e plus de fois somt ausstceu dont 1c developpement ct
le plus variable." As this "vegetative repetition”, 1

i s i o oo il pecacd oo,

the forcgaing remarks on the variability of multiple parts scems

! Exssy on Scrpent, Engl Tranla . 26

G S ol T 05

* i Geoffroy Hist Gen. des Anomalies Tom | For plants see
M. Moguin-Tondon mmmmnwmmm |x-u e

¢ st 40 Anomalies Tomt . 0, 638 650, Tom. 3

* Tertalogie Vel p. 124
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LAWS OF VARIATION

to fall under an observation often made by naturalists that the
Tower animals are moge variable than the higher. And with plants,
Dr. Hooker remarks' that "variations in the floral organs are
appacaly more Lkl t oceur e ess e ndividal pars

from ﬂ\c normal type, the le more completc adaptation
10 a special function mndund Lhem g s
O s tef3SBicase sy be pu, 2 long a5 1 organ hed 1o act

many ways, s exact form Fed sty ans signify; just as
cutting all sorts of things, may be almost of any shape,
bt cuing tos o some patonie objec had bes U o somé
particular shape; so with an organ as it began to be specialised
through natural selcction for some particular end, its particular
structure would become more & more important; & this same
natural selection would tend to keep the form constant by the
rejection of accidental deviations, excepting indeed such few as
tended to improve the organ; «& these it would seize on;» whereas
until the exact shape or structure of the organ became important
for its function natural sclection would hardly come into play in
checking any slight fluctuations in is for
36/There can be no doubr, that many parts of the organisation
of every living thing are correlated together, so that if or
changes,another part will tend to change, by  bond which we
often not at all. Some. insanes were
Eiven I th o chaptr of vartions s vt
Rai & teeth blieved by most physilogisis 1 be of an homologous
nature in the so-called Turkish or naked dogs: now if we take
a general survey of the mammiferous Kingdom, the two orders
‘which are most anomalous in their teeth, namely the Edentata &
Cetacea, are certainly most anomalous in their dermal covering;
as we see in whales, contrasted with seals, & in the armour of
the armadillo Mylodon & & Ant-cater. 1 presume the remarkable
fact of the seedling Cuscuta not having cotyledons, though germi-
nating in the soil, stands in direct correlation with the mature
plant being parsstic o the claboratcd sap of othe plants & s0
o equiring s
ave s (he bond of corelton i often quit hidden from
blucness of the cyes & deafhess in cals,—the
mkedncss of young pigeons & their colowr—/consttionl
differences & complexion &c. So in the gravest mport
monstosiies 1s. GeoflToy! remarks *qué ceraines anomales co-
existent. rarement entre”elles,  d'autres fréquemment, dautres

s st .20 & Remculcsc .2
* Histdes Anomales &< Tom 3.
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enfin presque constamment, malgrc la difference tres grande de
leur nature, et quoiquelles ! paaice conpltement inde-
pendantes les uhes des anees". In looking st organie beings ia
Hheir normal stalc one ncessanily sccs thicughout whole groups
of animals & plants, having quite different habits, two parts of
their organization having no apparent connection, yet almos
identical throughout all the species: but it is most difficull in such
aes o know whether hereis any corrlation i th pars, The
fact of the community of structure in the two parts throughout
mmany alled forms 1s o proof whalever, 1ccoRing 10,our (heory,
of any comlation of growh, for it may be wholly duc o community
of descent. And in the ancient parent of the allied forms, the ftwo
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
akingby rfical selcton e et of i ambler-pigeons very
short, & the fect very small, without, perhaps, there being my
conelation whatever i the growth of these paris, 137 vibat
Wond b raah svea 1 bl oo postively (o adeert it here
clation: for it is well known that acephalous monsters.
are especially ligble to have imperfect fet./
3510m he other hand, when in
part or organ differs in cach, such differences

nows of no analogy in the whole masmmalian sercs that would
justify a betier” hat the lower jaws should not be differnt in
sencr, charyctcrized by o difernce i the number of thei
oot BT Scences .t it pos e g &
Spparently unimporant in function, may in all provabilky be
attributed to correlation of growth,
s we can hardly suppose hat ntemal & ssucural diffrences
in he fuit on the sae indvidualplant can be of e 1o the
st atribute the diffcrenees in (e
heir shape, their appendages, & even in the ovary mrwuh i
accesory parts— of the cenfl & marginal floct o m
- o some corlaion o growih, Posibly it may be n.case
OF compensation, yet there docs not seemn 10 be any direcy38 bl
Telation betwees e tat of the (i & (he presence or absence

o Geolog Soc. 1842, €92
ol Kt s o e o 170,857 s
i i Da s T of s achinm n el & oy

ot o et Fsclg:Toesofes ot mscmee
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LAWS OF VARIATION

of the ray-like corolla in the outer florets. Possibly the differences
may be related to the mutual pressure of the flowers: at least the
he case of certain states of Dianthus

€ abortion of the anthers & the
Ereater length of the style +lo the latral 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 &
outer flowers in some Umbelliferae: thus in Hasselquistia® the

s kind are that mcandnlle has founded on them

e which it coolls o Soqueaty
develope i the extemnal flowers; & in he carot i th gentral
flower which is developed in an unusual manner. Perhaps, this
whole class of facts 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 florets ar developed & oge bit o calyx in Musssenda
e flower conspicuous (0 insects.

S8b/Certain Legumtaoses bear on (b same plant fowers of
two different kind, & with the/38 c/flowers, as 1 am informed by
Mr. Bentham, the pod sometimes differs. Ad. de Jusieu has
describs ywers borne by certain species
of Maighisceac oae lowe ofthe orddry st e b withowt
a corolla or with a mere rudiment of it, two ovaries without
a style &e; 50 that Jussicu remarks in these degraded flowers

1 10 the species, to
ppears, which thus laugh
Nothing is known of the use or meani
of the two kinds of flowers borne by these & other plants, but
I presume that the intermal & structural differences in the imperfect
flowers, which, however, sced as well & ofien better than the
perfoct flowers, can be of o scrviee o the plant, & must b duc
0 some correlation of growth.*

To give an instance of a correlation, which I should attribute

Soc Phys de Gentve, Tom. 9 75
s Avta des Seencer o 2o Tom 1 41

 iere Darvin e peneied: Nectry & petiole 1 of catumn'n Peargonivm]
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LAWS OF VARIATION

‘wholly to natural selection, & not to the laws of growth;—winged
Secds atc never found /39/in an indehiscent frut,or, a5 1 shold
ot th e, eeds could become winged trough aral selccbon
Saly in it which opencd, 8o (ha the soeds which were blown
furthest got an advantage over those less fitted (o be acted on
by the wind, & thus gradally became winged; & tiy couldnever
happen throngh naturl sclction i it which id
i mosrostics belive ot ny s
of a part developed during th carly e of the cmbryp tends to
modify other parts of the organization subsequently
Thisseems s natural hat it can ardly be doubied: & hence the
Iater formed structures as they arc mcmnly subjected o
et of ] previous sbnornl chmges 8t o bl to
Toustsites & vapAtion, On e ara esicple FoRutrobtes of
axis of the plants almost always affect the appended structures.”
We may infer from these considerations that the same cause
cading to produce a monsirosity or variation would produce
different results according (o the period at which it acted on the
embryo. Perhaps we may to  carain extent understand those
& great waiations A0/alld by horticuluiss 'spot’,
o n bl o s by spesing ok o o e
place s & vegy carly age of devoopment & greatly dsturbe the
whole organisaton. 1 tink there can b
animals, which live an independent
Soniion, any gest modheation it ths period would sensibly
altr the ructur of the maturc anima, & as many insecs,
i e, T (of 8 very short e s never sven fing
do but procreate their kind, much of the difference
& specics, may well in many cascs be almost
wholly due to correlations with their larval condition: on the
other hand modifications in the mature state will almost necessarily
have been preceded by modification at an carlier e Tt st
not, however, be supposed that a great amount of chan;
Ty he continbed ddhion through miturl seicton of sl
one organ, or at any one period, necessarily causes
a correspondingly great change in all other parts of the organisation;
1 other periods of life; for I think the facts given in the
first chapter on the changes due to selection under domestication,
show that such is not the case..

1 Alph. De Candolle n Aunals des Scienc. Nat 2 seies. Bt Tom X .

e Gty S e g Avardis Tom 303 v s
Srongly of he same opiion.

 Vogus-Tandon Fleménts de Teratologie Vegetale. . 13
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LAWS OF VARIATION

1M, Brulle ip a memoir on the mbryonic tansiormations
of the Artieulaia? nsiia "auun appendice tant
s ot quil doit acqueri un development plos complet™ Tn
anolher part he srongy reuges the trth of i proposition, &
asets tha the converse holds good. It would aimost apear
according to thi e time were chmrcd for the
Srowih ofa part which b o inderge groses coabryonc o
Scaions, & that conguently s development nd (2 commence
arlier. M. Bameoud' has shown something analogous in plants
Baving cgula fowers; fo he find i 2 AGoRt, 1 Orchidaceae,
Labiatac & Scrophulariaceae, that at a very carly age the petals
e cqual & simila; "mais bieniot on remarque ente ells, une
ant plus forte I
Heuren gios .mgunm et e S0 Tt i s e she
pats whieh ve o wdergo most modificaion from dhei
achetype, arow ik thanth lessmodificd ars
Edw a diffrentbuc somewhat anslogous
compuunn ik oo  compare parts i the sane individual
cloped from similar & homologo 1emcm utthe same

he contrasts the circulatory system in the Vertebrata
W 5 50 Wbl poeced, wah e e n A ndeed
sis of all aflinites, so sirongly insisted on by Milne
Edwards in this paper & clsewhere, seems to hang on the same
princple,_—namely that the more widely/43/wo anmals dffer
from each other, the carlier does their embryonic resemblance
cease; thus a fish on the one hand, & mammals together with
birds on the s hmd  branh offfrom th common embryonic
ata very carl whereas mamnals & irds being more
losely relaed (0 Gath st o iverge from cach other
ot et perod. Thisseems (o aceord with M. Brullés priniple
! [Danvin b i copy mde f st uning o the 9 of 0 41 10 e
g e o o 4. o St i o s e e o
i e e e T oy L

Hialey. Whase anewerng Ieier and Dusins 43 omments are 1 the
introdacton fo ths chap Iy hecaus o Rusieys i of Brolle
it ke vt o af o 417 o oo <oyt e o pues
Changed the number of fal. 45 to read: 40 10 53¢ evidently inlnding 1o omit
ols 41 0

A S o s ol T
! Al N s o o

¢ Asral " s Foaon, Tom.
A des Seene N § Sors oniog. Tor
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LAWS OF VARIATION

that the more cach part is changed rom the common achtype
the cale i s deveoped; for as a ish difers in nearly ll s
organi maminal, more than a bird difers om the

maonmal, the figh a6 2 whole wonld ave to b iffreatiaied i
an carlier period than a bird. So with Mr. Bameoud' case, if we
Took at an irregular flower at a period between its carliest condition
& maturity, the more irregular & modified petals from having
gonats quicker rate may be said (0 have been carler developed.
sume that actual time s not referred to in any of these cases;

only relatve fime onc organ being compared with nather; for
as is well known, the heart of the chick arrives at el
adiof dcvclnpm:l\l with that of & mammal in 4 far shorter act

riod of Gme.

If the foregoing principle be really true & of wide application,
it is of importance for us; for then we might conclude that when

any part or organ is greatly altered through natural selction it
will tend cither actuaily first to appear a ryoni
B i mrom ot asuhchce vt vlat o the b Mgy
than it did before it had undergone modification.: consequently,
as we have scen in the case of monstrosities this carly formation
will tend to act on the other & subscquently developed parts of
the system. This same principle would, also, probably play an
important part in the following so-called Taw of balancement or
compensation of growth./

1

40 t0 45/Compensation_or Balancement: Geoffroy St. Hilaire &
Goethe brought forward about the same period this law, which
has been admitted by some naturalists & utterly rejected by
others: it seems to me that there are the gravest difficulties in
proving it et T must think that it holds good (o 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 domestic productions have suffered, T can
hardly doubt ater he facs iven i our st chaptr,for irstance
in plonis rendered sicrile & scedless by their arbfcial eament
st o  the erlsrgement 1

16/1n monstcosities ths law seems, also, to hold: Iidore Geoffroy

" (Sco appendix for long note removed from this MS. and placed in port fofio
ciofy

# Pitetan the writngs of Gosthe,ranslation in Amnals & Mag. of Nat st
Vol 2p 318 1839
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LAWS OF VARIATION

St. Hilaire gives the following example as the best out of hundreds,
"dans lequel Tantagoniame de développement mla semble” aussi
evident que possible. IT existait en cf
& une capsule suremile e grandeu ord
rein extremement peti ct une capsule tres-vol
Moquin-Tandon gives scveral cas of tis same Iaw in mon-
the vegetable kingdom

*"But the quesin which hese more immediaely conceras us,is

whether we can discem this law in the structure of species in their

& the
anced as one of compensation
s, sccording 0 he princples
P ed by disusc, & another
neighbouting pert sugnented by use or sill more effesmaly by
contined natural scection (fr instanc the greatly lengthened
& antennac in the cycless cave animals)  do ot s how
are to be distinguished fi s
%o many cascs of spparent compensation of growth
i fhat I conclude there must be some truth in
the law. For, as Mr. © me, it woul
appear that when any parr s grealy fncreased, adjoiniog 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 Crustaccans & the cxactly converse c e
Macroura, lm'c been advanced as cscs of compensaion “adou
for whose Blonc must entetain he highest rospect,
oris ot Dol on i mtsh relnhon n dersioprren of
the three divsions of he thorsx, i the sveral gret orders of

Th= following great Botaists seem to believe in the faw of
oty 4L ottt 5 b e

ol st D Candle, the i oguin-
SaintHilaire. This fater Botanis, (no reltion of the

le:—& 1 crowd of instances in which
m: oubling of he organs in one whorl scems o cause he abortion

Hist des Anomalies Tom (p.276. Ths case is quoted fom M. Marin St Ange
'Llemenls«lc"ﬂam»pcvcuc\dc p. 155
e desSciences Nat. Tom 1 (1 seres) . 111, 416,
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LAWS OF VARIATION

of the organs in the succeeding whorls.'/49/Moquin-Tandon, be-

sides cases quoted from Decandolle & some monstrositis’ brings

forward as a case of balancement, the clongated peduncles & brighi-

calowrs o the dimentary flowes inthe Feather Hyacint; & ogain

 development of the corolla d the aborton of the stamens & pistls

in the outer flowers of the Snow-balliree (Viburmum opulic: &
something of the same kind would appear (0 hold good in the outer

lorets of many Composita e & some Umbellferae. Ach. Richard:

believes that ihe great size of the bulbillas in certain Crinums

causes the pericarp in these specics to be almost rudimentary.

SOACone could felthoroughly cominced of th tuth of tis

nsation, it would be important. On our view of

species Raving assen i varieies we could understand s actin

¢ nced ot calln resh retions 0 ply the part o he s

1 simpl growt) The order of e desclopment of parts would
mnbamy bc scen fo be a very important element in change;

ibe s powerul & law ss many have thought, (or the

it devlopedpas ol be 4t o190 & e e tcioraion

under a simpler form; namely that nature, like a_careful
manufacturer, always tries o 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 sparcd, & matter
m/smmd Animals belonging to very diffrent classes, when

capitlum o carpace is absent & thus saved. In many

loubt whether it can be truly said that any other part or
organ has been,ciher as catse of effct, developed in excess: but
the less nutriment required, owing to some parts of the body
under changed circomslances being frough naaral slecton les
& less developed, might be of service fo any creature in the severe
struggle for life to which all are exposed: just as on the same
pasture a greater number of animals in a moderately thin state,
could be keptalive, than of animals with a thick lnycro at./

1841 9151
B s Tom 355 Readvons R e riton s e & ol
> Bicment e Tentologiep 157

5 Kl des i, Kat Tom 2.1 e, p. 1.
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LAWS OF VARIATION

5204 part normally developed in any species in an extraordinary
degree or manner, in comparison with the same part in allied species,
sends i0 be highly variable:
cveral years ago, Mr. Waterhouse! published a/52 Alremark to
nearly this effect; Professor Owen, also, scems to have coms
independenty to 4 similar conclusion. T was formerly much struck
with Mr. Waterhouse's remark, for I could sec no reason why in
 voccie, I ocked s an ndependeat crestion, o put developed
in any highly peculiar manner or to an extraordinary size shot
end 1o be eminently variable: on the other hand if a species be
only a strongly marked variety, the cause of this variability, we
shall see, s not of very difficult explanation.
here premise that our apparent law, which we are
here going to discuss relates only to parts differing greatly from
the same parts in specics if not actually congenerous at least
prety closly allicd: nor do [ suppos that th e s of universl
application, To give an ima ginary Sxarpic, the wing of a Bt 1
e deuslopel i & MM remiRable mamer i sompirion
with the front-legs of other mammals, but our law would
here apply: it would apply only to some one Bat having wings
developed in an extraordinary degree, or manner, compared with
other closely allied Bats, When several species within the same.
qus differ remarkably one from the other i it or organ,
which is uniform throughout the rest of the same Family, then
according to our law, the part o organ in question should tend
¢ variable in the species of the genus. Our supposed law is
applicable 1o any character, although attached e

comparison with the same part in the corresponding sex of the/
Sdjallied species, Moreover as all secondary sexual character
‘hethe or not devloped in any csp

sidered as in some degree a departure from the typial structure
ofthe o o whih b specics n quesion belong, for fasance
the male & Phasant all depat  litfe more from
the ypicl S ol‘ the Gallinceae than, do the femules; so
docs T female comman low-worm depart i morc o the
el Srture o he apprdac thn Bocsthe mate,hence

A Nt i of he Mty 188 112 .53t 1, 4 gl e e

iy Spcis s chmclnied by o mamim o e dopmint of o pars, e

e s

g
“ pmm o] vt Animat Geconomy Eded by R. Ow

v i Eomoig Dicame Bt ey 1 et oy
A e oo ooy, 551 Do Lonon 155155

o
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LAWS OF VARIATION

it seems to be conformable o our law, that all secondary sexual
characters should be more variable, as I believe they are, than the
characters common (o the two
re giving a list of the more striking facts, which I have
aecidenty et it T must renak ht the cases implying et
ordinary development cannot be very frequent; & secondly that
it s very diffieltt colect fct of this i T have experivnced
this myself, & have seen it in others, namely that it is scarcely/
Saonible on bt bt cull o i s of o compii-
cated Kind withour going dchhcmdy through every specics in
ith which one must be thoroughly familiar. Having
ek with Mz, Waleehouses remark bufore | undertonk the
classification of the Cirripedia 1 attended to it & was astonished
at s wide applicaton; 5o tha I generaly found some most
triking & remarkable character in a species of far less use for
dasnfcauo.. “han T had amlmp’m‘d owing to it suprising vari
ility. Moreover from Cirtipe ing hermaphrodite, the cases
2 o il o by howha e o olds sood
‘without any relation to sexual distinctions. As Birds are generally
remarkably constant in their structure, 1 have also particularly
attended o those ow cases in which,in comparison o closcly
ed birds, some part presents a very unusual charucter, & we
Shall imnciately st bow apt these charactes are o be universally
ariable. These ¢ases of Birds, together with my own experience
with cirripedes, have/S6/mainly convinced me that there is much
truth in our supposed law. /On the other hand 1 have been
led to doubt its truth from not having noticed any analogous
remarks in Botanical works, & I believe in the present state of
Natural History Botanical generalisations are more (0 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
Dy 1 has remarked to me, in all plants there is so much
variability, that it becomes very difficult to form a judgment on
the degrees of variability: in a Bird having a beak of unusual
structure we are at once struck at any variation, as the beak in
other birds very seldom varies; but with a plant, how difficult to
judge whether an abnormal leaf or petal varies more than leaves
or petals of ordinary form:
In parts developed to a great size

source of deception should be

* Monographof e Blanidac. Ray Soc. 1854.p. 155
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here noticed; namely that the variation, even if not really greater than
in other species in which the same organ s of the usual size, would
far more conspicuous. But this source of doub does not apply to

remarkable manner,
But it m dev

46eaE wnsese gy ecomlyiuy Syt it sl
species are not numerous; & secondly that the cases of variability
in organs which are usully consant in form (of which fact we
ave several instances in the following list) are decidedly rare
Viietore o EfprbabIL) ety gosak CEomAbAES, eI
being a mere chance concomitant, of unusual development, also
rate i th same part o organ n i same speces Hence, 1 fink,

may infer that there is some direct relation between the

abilitySTI& the unusua, though normal, development of the

0 not myself believe in his doctrine;) it is therefore
‘worth notice that when a part or organ is developed in a remarkable
ina particular 5 ‘most obvious inference is that

species in question, than the same part or organ where less developed
in the allied species; & yel, as we shall immediately see, it is
neverthclss generlly ighly varible
cristata has o skl eadily distinguished by

it nrnons e of e mol ut these bones, & the
highly arched upper urtice o the ooty "are Sabjet o com
siderable variation”.

c male Narwhal has, perhaps, the most anomalous ecth of
any mamm: e we have var mmy inth length,of e tysk
Lo he second tor L\evelup: short twsk.*/

" Waterhouse Nt st of Marr 2. [Darwin hee joted i pencil
the Elpoini] Eouit. So. begon o | nm m v Lengi f o of s
outang longest amn & very ariable n lngh— Some other cases shout

e fel sue Falconet wsks of Elephants Arm B ey s sty

vl Bt ot ool o 3 speis o e To g 3 o nancs of il

senual characiers vanableTusks of Flghants Narwhal: Mane of Lion if

T b e s Deors o) or ol

* Scorciy: Areic Reghons Vot V2 Explocation vol | p. 455
oot Py Encyio & Dic s & o o ok o bt o

of ariabily. [Nowe continaed oot ol p. 3101
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50/The Wax-wing, Bombycilla garrula, is very remarkable from
e wing-feathers being tipped by scarlet homy points which
differ a il in the male & female: Macgillivray adds "the prin-
cipal varigtions s rference (0 the war-lke sppendages o
the secondary
e Chimney Swllow, Hirundo s, diffrs from many of
its congeners, by its forked tail, which is much shorter in the
female, Macgillivay says that i exbibics il varsion exc
in the tinge of the red o "8 in the lateral tail-feathers
being more or less
“The Oyster.Catcher, Hacanantopus osalegus,cerainy s a -
markable beak, & Macgillivray says " considerable differences ocouyr
in the size of the bird, & especially in the length & shape of the bill ™
ross-Bill, Loxia Furopaca, has a most singular bill, as its
name implics: several omithologists have been struck by its great
variabilty: Macgilliviay says * the variations which I have observed
in adult birds are not remarkable, excepting in regard o size, &
especially in that of the Bill, which varies considerably/60/in
lengh, cumature & he degrc of clongation of ower mandble
He thén gives various measurement how remarkably
great the varitions ar in ghis imporiant & gencrally constant
part of the Bins sucture 60 w/The upper mandile, moreoer
metimes crosses from the right & sometimes from the left; &
{his variaton is the more rosmarkable, a5 certaia muscles arc
uneaqually developed on the two sides, in accordance to the side
o which he uppermandivecroses ver/
 long-legged Plover or Himantopus forms a small genus
il oy e e, i emaRAe o i raordinary
Jengh of the legs omparcd with Ui st alles M. Gos
b measuremens of the legs in F. nigri-
cuacty the same length of g,
thre being as much as alf an inh i lngth iference b
the extreme specimens. This bird is likewise remarkable by its

[Reading noe shest, marked 12’ in ochre |
Gl o e sz o syl 1850
55 Though oma nDes (sl st s of s or
A L] Py gl ol i1
6 P, 1]t s e

%

zood case in Sir 1. Richardson Fauna. p 341 [pari . Re variuon in horns of
men Gromnd Carbow, Cerousarand a. arcic
pry

Brikh Birds vol i Bids vol 3. p. 560
* Bt Bids ol .7 Bt B Vot 17 423 —
3 Yok n Zoooica ol vl. 4.5 ™ it e
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LAWS OF VARIATION

bill being slightly uptumed; but Mr. Gosse finds this character

well ronommed i only cne ot of 16 or 18 pecimens

60 bis/In Trochilus polytmus the curvature of the beak seems

some degree a scxudl characer, being acconding o Mr. Gossel

plainest in the female; but the curvature “varies in the individuals,

<& I possess several females whose beaks are more curved than
ingo."

inT. M

One of the species of Chamelion [sic] (C. bifurcus) is most extra-
ordinary from its nose being divided & produced into two hom-like
protuberances; but H. Schlegel” says that "the nasal prominerces
are subject to variation.

In the genus Cygnus, the trachea in some species follows the
‘usual course, in others it makes the most remarkable convolutions,
enterng the brestbone, & these conolut
some of the species ooping ¢
irachca & the cxient (o which 1 nters he erest of he stomum
varies"; in Bewicks Swan, also, the trachea is not constant, the
horizontal loop being sometimes abscnt, & in some specimens it

jocs not differ from that of the Whooper.*

Cirrpedes—In Conchodermy th valves e very sbroral in
shape & astonishingly variable but then they are degree
rudimentary. One species of Concoderma i) diiers from all
other Ciripedes in having curious car-like appendages 10 the
Capitulam & these, also, e very varisble. Alepas cormuta difers
(romthe other secie of he gens n having hom-lie pojections
apitlum, & thee re variabc inshap & pos
Taevis iffers from al other cipedes A
p with 8 cancellied srcture;the extent to Which this s effcted
is very variable & very often there is no trace whatever of this
remarkable sructure. T Chihamalus antennatus th thid e of
cirri (legs) is very remarkable in having one of the rami wonderfully
clongated & apparently developed to act as an antenna; but this
clongation of the one ramus & the number of its segments, are
marvellously variable; & the arrangement of the spines, which are
of funcriol mportance & generally ¢ (Constan, s equally or
more variable, being arrangey plans.
Acasia sulcata s unique in having she pedice of the 1 mrus
developed inio most beauiul curved prehensil teet; but of
b remarkable siructure there was ot a race n some pecimens
gl Transa, 1643, p. 216,
Fy Briiah Binds vol 4.

! Birds of lamaicap. ey Seprs
i ot Review 1857 155 wod e
651,665
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M e (ot (it hich, ater i mist, el
cxamination [ am full convinced belong ceriainly o he
Specis: marcover sisilarly. anomalous. tcth on the  lower
D ments ot e were 150 hghty varian. These tecth are
ok e spines but actusl modificationsof the margin o the
limbs thei presence cansed aiso the sbortion of the usual
moveabl ookt vy oo vaviety
cssentilly difforing from a species, | may advance 3 n
illustration of our law, a varicty of Balanus balanoides which T
a Trs described as & disinet 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

rgoma & in the too closely allied genus Creusia: the opercula
alves, 1 may premisc,at ofthe highest uncional importance,
& stand in dircet relation to the most important muscles in the
s bodsy These valves pesent very kst difaences
most of the genera of sessile cirripedes; but in Pyrgoma they
diffr i the most striking mannet i th diferent species: | had
not suffi s in most of the species to ascertain whether
they varied much s they ought 1 do sccording to 0ur Jw; but
in/63 v/Pyrgoma cancellatum, the ridge giving attachment 10 the
great & important adductor scutorum muscle Js developed in the.
most wonderful & abrormal manner, & it is variable: in P. dentatum
our/63/law is fulfilled in a more marked manner: the scutum in

articular ridge developed into a unique tooth-like projection;—the
whole outline of the tergum is most unusus inner si
there is 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 spinulosa might be added to
s Tt but the varat ular valves was 50 great
& 0 hopelessly pcrplcxmg that after weeks of labour T had to

give up in despair the determination of what to rank as species
§ et s vatesy

65/ Insects.—We will now tum to insects, & give some illustrations
"y oo on he Lepudie & Bl (0 156)palted by ke
oe Under

i heads af he Genera & Species, shove specied, fll il
o Ll
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from several of the great orders. One of the most striking cases

been given to me by Mr. Wollaston, namely that of a beetle,

s Laterl (acaally Latoll] dhe fomale of which
preseats "the extraordinary anomaly” of its head being immensely
more developed than that of the male; & Mr. Wollaston belicves
that the case is unparallcled in the whole vast order of Coleoptera:
now hi, hough serving s  well-marked specifc characir, s
o cxcesivly inconsiant hat scarely two females have tiic
heads of exactly the sam: me there being only a tendency
i ths dinection, in about orbinds of the spetimen, the hesd
being "literally immense"/65 v/The females of some species of
Dytsleus, which normally bave their ey decply furrowed in
a very remarkable manner, are sometimes quite
furrows; Yot such (emales bave been eavght In conneston with
the males.*/65/Mr. Wollaston believes that the Harpalus vividus
i the nlyspeie in i geat gems, which g s clyryconuae,
"but this character, anomalous as it is, is far from uniform". T
0 whale gemus Seartes the mandibies e n both sxes remarkibly
GEveloped compatel it athe Carsbbloous encrs, & Me. Woll:
ston informs that "in size they are imminenty variable.'—In
helSug-Bectl, & indeed generally in the Luconidae, the
‘mandibles in the males are enormously developed & are eminently
variable not only in size but in the form of Fine terminal tecthy
yet the mandibles, as Mr. Stephens' has well remarked in ordinary
" t wpon almost with mthematial nicety” The

astonishing variability of s0 important an organ a5 the mandibles
& ofsome oerorgass i s & nany of e Tllwing ases,
rendered very striking if the same part or organ be compared in
o set of fertis of the very sane spes, whes they will b fouad
o be almost absolutely identical in form.

Mr. White showed me a series of specimens of a magnificent
Chalcosoma from the Philippines in the British Museur, in which
the females were absolucly similar, bu the males exhibitd e/
67/most surprising series of varietics in the curious hons on
thorax & hiad; Gese homs being B of s times e lsnge b ume
specimens than in others & with great diversity in the teeth: o it
s in Megasoma & many Dynastidae. So again in the males of many
Scarubacidae & of some Cetonidac, To tarn 1o another quite
disinct group of Colsopers;the mals o some Stphylinidac are

homed, & the horms are very variable, as in Bledius.
! nsecta Maderesia .
2 Westwood: Mader Clstieation of s vl | p 104
* Tiasrabons of Brish Entomology Mandisulaaa o 3. 1830 367.

.
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LAWS OF VARIATION

The whole snout s i clngaiedin the male Ausibus & in
some Curculionidae, & is n them very v informed
by M. Waterhouse. Inthe male of e Trule beele (Lclud:\) the
thighs are much incrassated & here again, as I am informed by
r. Waterhouse they ate very variable —In the males of Choleva,
e rochanters of Qe hind legs are Table o great variation..
the carrion fecding Necrodes litorals, the males have incrassated
& dentated femora, increased [sic. Stephens says "incurved”]
ubiae/6Nilted s, selpured hog.cosated it & overy-
‘of these points is highly variable '*
76 tum lo ntber Order, the Homoptrs: the Unbonia spinosa
c by M, Whica having most sl spinose
gt of o ey & bmh are highly variable.
Again in Fulgora or the L: iy & in the Fulgiridae the
e R s el s e
cqualling the whole rest of the body in length! this strange
projection differs greatly in the different species,” is not confined
o cither sex, & is very variable in several species, as I saw in
specimens shown me by Mr. White
Lasily o take one other sreat order, the Hymengpicr. in
which T am indebied to the ighest authority Mr. F. Stith. for
the folowing string lustaions of ighy abnormal preied
in several species, being, as heretofore, highly variable. Both sexes
of the Chrysis \gmra are highly peculiar from the apex of the
abdomen being armed with four feeth 3/69/but these are so variable.
in length as well as in position, as (o assume nine distinct types
form, & are oceasionally nearly or quite absent! The male of
the Andrena longipes, in some examples, but not in all, has a
enormously large head in comparison. with that of the female: in
another species, Andrena fulva, large males have a long acute
tooth at the base of the mandibles, but in smaller specimens this
is reduced to a mere tubercle; & this form was consequently
described by Kirby as a distinct specics. In a male.
Tenthredo femorata, a series of specimens "exhibi nderful
difference in the development of the posterior femora." On the
females of the (wo following Bees have a peculiarity

respective genera: namely in the Osmia fulva, o s
on the front of the head, & these e, greatly in length & shape,

e My, Monograph of e Genus Ciops 1856  14-
+ Siphena unvaon of ks ,.u.m..mw Vol p 307
e Nodem CeaTeon st i 2 478

© Entomalogist. Anmual 155 ( 51
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LAWS OF VARIATION

being somewhat bifurcated when large & wedge-shaped when
small; & secondly in the Nomada lincola, two tecth on the labrum,
these vary so much in length/70/thal the varieties have been
described by Kirby as distinct species.”
In considering the forcgoing facts, & others might have been
added, we see that they fall under three heads, namely of some
striking peculiarity being eminently variable, when attached to

seem to me o0 numerous & striking to be accounted for by the
mere chance coincidence of variability & unusually great develop-
ment, more cspecially when e bear in mind how remarkably
aracter many of the very same organs or parts are
When not developed in any mmmmw manner in the other
species of the same groups. Our laws seem 1o hold equally/70A/
‘g0od, & when all the species of a group differ somewhat from cach
other in some part, as with the opercular valves in Pyrgoma; as
when a single species differs somewhat in some part from its
Congeners—indoed the case o not essntaly dile from <ach
o are mere conventionl groups, T should have
expected that when a set of genera were closely allied but yet
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 docs happen sometimes, but certainly
very far from ahways. Thus amongst the Homopterous Insects, we
have numerous closely allied genera differing from each other in
certain parts in the most exiravagant & grotesque manner con-
ceivable,—with ball-spines, bladders, lantemns such as a child
might fancy—& yet, as I saw with Mr. White
in he Briish Muscum, these astonising peculirites did not
vary much in the specics of the o/
71/Mir. Waterhouse belfoves that the exireme diversity in the
development of the mandibles & horns in the Lucanidae & Dyna-
stidac is related o the manner in which the insect i its larval
state has been nourished; & it deserves notice that in some species,
e it the Angosoma centaurus there is. as
informed hite, much less variability than in the allied
e I \1\: Lucanidec sl fanife e Gt o ey
of varietics in their secondary male
K eeacoes B vt develagenant o lose sporotERAG

" [Late note on scparate slp of paper:] F. Brauer advances n favour of the aw
e Ofin (Vethand. Zowtoe Bot Gecl m Wien. 1567 Dee.  some
bl el s e o e i o e s
enes e
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female condtion is so very geeral, that a coleto s notsatisied
as T am informed ‘Waterhouse, until he possesses 4 complete
S of k3 i o sl opon B ok perhaps does
indiate that her i bt something quitc unknown & diffrent
from the othr casesof varstion mal develop
st st srongly terpied to cxplainal thes ity
in the secondary male characters by the hypothests of a great
diversity in the virile force of the males; on the same principle that
the horms of deer ae affeted by, cmasculatin, by the amount
of food/72/or by unnatural conditions as confinement on ship-
board 572 viand | think this explanation may be tnuc 6 3 furge
exient, We must, hovwever, be cautious in Infering 10% anmlc
powers from loss of the secondary male characters: (0
instanee; Scbright Bantam has ot sickleesthers i the Sl yet
Poultry Chronicle, shows that one thus deficient. was
thc fmlhcr of an ummnl [?] number of chlck '172/But an
anlogous bypotlsis, would be e bold when appid o the
S cas of viraion i remark opment, charcteisic
of ihe 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.
eover this view is clearly inapplicable (o abnormal characters
in 00 way. connected with sexual function, & common 1o the two
exes as in many birds  hermaphrodite ci . which
haye afforde ‘many instances of parts unusually developed
being highly variable.
But now let us turn to what we know in regard o domestic
e we have seen in ou two st chapters that fny breeds
- thosc which the fancirs are now improving (by sclcton) 9
heif utos,—are much more diffeult 1 reed i
in the admived & clectcd poits, han brocds Which bave Tocg

o them; I refer of course to pure breeds alone & not to fluctuating
mongrel brecds which would necessarily be variable from crossing
‘or example compare the head & beak of the common & improved
Tumbler, of the common & improved Carrier, with these same
parts in any old [?] breed, as the Fan-tail, in which thesc points
have not been much attended fo, & observe what an astonishing
rang of variaion he had & besk present In the two former
sc scems obvious, namely that in cach of the later

gcnem\vom individuals with certain admired points mos

fore el Gme Coeks show no oo il powers.
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developed have been selected, so that the particular characters in
question, though the Lhﬂ:(u\oc in cach generation may have been
o light a5t have been scrcely apprciabs have ot ben fxed
59 Stic inheriance during  long course of centurics. Morcover
W have seen in ou (st chaplers (hat new characiers o those n

of improvement through Selection often become, from quite:
unknown causes, attached in a greater or lesser degree 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

e

Now if we look at species as only strongly marked & very
permanent varieties, & consequently at all the species of a small
the descendants from some one form,—like the fancy
pigeons from the Dovecol,—then those parts in which all the
species agree will have been inherited by them for an enormous
period, & ought o be horoughly fixed i the breed: i such caces
it will make no difference whether or not the part is developed
fike a Bats wing in an extraordinary manner: on the othr hand
rt developed in an extraordinary degree or manner compare
wi h the same pat i the cloely allied speics, accoding (0 our
, il bave undergone an immengely long course ol' modi-
ficaion through natural selesion Wit 4 compiraively receat’
perod; for s natuml selecion acts cely by the adiiion of
successive extremely small changes, & as the part in 2 esion o
eloped in an exiraordinary degrec or mannr,
i o hae st s vesy Tong te 4 b, producen
{he given ronul; & all this st have taken place since the several
species branched off from the common parent stock & thercfore long,
subsequently 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 part o organs would b the lest ity inheried, with
a strong tendency to reversion to the aboriginal parent form.
Mscorae i mishiske ettt ot
some of the comparatively late & extraordinary developments
would have become attached to cither sex, generally 1o the male
s, without s far a5 we can e profiing i sex; & frthormo
ight have expected that such secondary sexual characters
would have becn hghls/76/arisble—al s which scem (o bold
zood 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 suceessful males generally leaving some offspring; so that

those secondary sexual characters which are of use to the male,
nl sed &

of cach species having been produced by an act of creation. I can
See 8o explanation of he sveral ficis gven n he present ecton,
showing tat seconday scnal s, expecaly i developed

in an extreme degree, & gencrally that all parts developed in any
Very extraondiasy maner, ar apt o b kighty variabled

A part 5o lile developed. as 1o be called rudimentary, tends 1o be
Hghty vriae
The subject of Rudimentary organs will be treated of in a
o this one point of variability.
Standing in relaton 10 our last propositon of parts developed n
an extraordinaryly great degree being variable. The cause, how
ever, T believe (0 be different: organs become ru u
disuse (aided, perhaps, by the principle of compensation & ofien
by natural selection) & through the effect of disuse.becomin
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 Specics, & therefore natural selcction cannot come into play
o keep fixed a part when become useless & rudimentary, namely
by desroying all injuious, depatures from e et Gpe. The
continued existence of a rudimentary organ depends wholly on the
strong principle of inheritance, as we shall, mmnaﬁxmnmm
mors fully e exlain. On the othe hand, @ part devcloped in an
exmordimarily high degrec suppose variable, from not
ccor Ay hetobes o wataa elckon ot
Bav ving had time sufcient o overcome he tendency to reversion
regulate its qwn work of adding up very many small suceessive
‘modfuations—

79/ Monstrositis: arrests of development —As monstrosities can not
be clearly distinguished from variations, | must say a few words
on some of the conclusions arrived at by those who_have studied
the subject. Geoffroy St. Hilaire & his son Isidore” repeatedly
" (Penil commet ke cncela | The diverse brachingof orns n Lucardae & te
nine fypes of ahdomial ponts i1 Chrysis, Shows ot il revesion here i+
Tctusion s wel o eversions

= rincipe de Pl Zoalog. 1830 . 215. And Histie des Anomalics 1536 Tom. 3.1,

37 el pasim.
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LAWS OF VARIATION
insist on the law that monstrosities in one animal resemble normal
structures in another. So in the vegetable Kingdom M. Moguin-
Tandon says, "Entrc unc fleur monstrucuse ct unc fleur normale
il 0y a souvent @

£ genera, Tappicaion insolte a.un individ on a s spparc, de
la s

e n
tween a monstrosity & a normal structure is generally n
close, & as the comparisonis ote mad with forms o b
s when all within the same great class/80/are
for comparison i opened, | canol avid the
suspicion that some of the rescmblances given are simply accidental.
But T imagine o one would account for all the reserblances on
the dotring of chance. o give o o thre of the bestinstances
om Mr Tidore Geoffoyi_in the pig.——which has the snout
maeh Gevelope & which 3 alied b 25 Ovwen has shows, ot 0
Closely as w formely (ought o the Tapi & Elephan, & monsirous
trun is developed ofiner tian in any other anmal; th frequent
me <. fous or o
i Worman geems {0 sian st mammals
Having more than Ew0 mammae: Carps ace very subjoct 0 8
corious monsiosity cassing theisbeads o appear as if truncted,

chiangesof sracture i o1d species 5o greal & sudden 85 1o deserve

1 be called monstrosites. Had this been so, we should have had

monstositiescloselyresembling othr species of the same genus

r family; as it is comparisons are instituted with distant members

i or cven elas, appearing s i picked g0t

smos by clagoe, Noccon ] hdwn: that structures could arisc

from any sudden Signgs o snuging (ncopliog poitly
o ron e £ vemut gt

 eraardmanty comple’ conions o xience apine

s de Teraologie vegetale p. 116 p. 342, The same view is ken by
s Augmk 4 Yh\mvc ol Hiopinhie Ve,
®des Anomaies T 353 . 436
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A il vercbat animals, o insance, pass82brough nearly
similar embryonic e (hat arrests in the develop-
ment of any pars~a docirine on which M. Isidore Geoftoy lays
uch stress—will account for a certain degree of resemblance of
iy monsrontts ot one B IoF ok o, v
Very remotc in the same great class. A very frequent mon-

wers, such s Snap-dragons
s their becoming regular; h flowers are known to be
regulat in ther carly bud o, U prebie tha i morplroeey

© be an arrest of development; as an instance
S b momimiios e v By . e 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 cnd 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
of mammac or digits, it may be surmised that in the embryo of
Al veremisasisal Gy s tndency . some very acy
age to produce several m: this tendenc:

o it unknown exuscs oneasionaly e fully developed
in anipls cormally baving ony aoe or some sual

are ohes monsirosities conmected with the doubling of parts,
union of distinct embryos dc, to which we need not here ude

by amests of or increments of development, whi
various animals & plants
presume_can be understood only on the supposition of similar
abnormal conditions acting on organic structures having much in
on,—so created according t the common belief, but according
© our views due to inheritance from a common/$d/ihough some-
times immensely remote stock. 1 will only further remark that
according 1o these same views, a part or organ may in one creature
become normally reduced in size or quite atrophicd from disusc
dring succssve geeatons, i another i may sudderly become
50 it monsosiy by an arstof devlopnca g
ereature a part  Tong-contaued natual selcction become
rally ncriased i i o e, in & monsirosty it may sudoetly
be thus increased by abnormal development; but the pnmb.my
of this diverse origin of similar parts, through normal & thror
oot Fommaton, evdenly e an thcommen mbryone
structure of the two forms; & iow organisms remote in the same.

* Moguin Tundon Tetologie Vegesp. 18
s
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great classes come to have a similar embryonic structure will be
reated of in a future Chapter.

M. sidore Geoffoy SaintHilaire makes one generalisation which
concemns us & well deserves noticei—/85/amely. hat the
on organ normally diftersin different spe e group,
the more subject i i (o individual anomaic: b taking, the
case of monstous deplcements of organs, be afims, that “Les
rganes o s déplacent I plus féquemmen sont
risehiont des déviations plis considirbles de 1a posiion

Normate”
We will now proceed to some remotely analogous considerations
in regard fo varicties & specics.’

86/Distinct species present analogous variations; & a variation of
one species offen resembles the normal siructures of an allied species
o more commoaly resunesthe g charscie o the rop o
which ¢ belon
i he fist Coapter | gave a few instances of vaigions produced
umicr domestcaion,resembling in charate distinet specics; &
gf thesc might be called i mhcmcd monsioiles such case

can hardly be distinguished fr lluded to t

secton. Our present secton nlm wore sspocially 10 \'ancu:s
produced under, atue of not_ much affected
cation. But [ think t m bearings of o present diseussion
ke oo by firt giving an ilustraton from tiflng
Variations n that grou of domestc varietes, which I know best
ramely pigeons. fn all the main breeds there are nalogons .
Vaciiis, Sunilar n having fethered legs, & um

rowac b i sover of th b & s of
ofhers, the lsser wing<overs are chequered il whie & o
primarics white. None of these point have any diret elton to
original parent brecd, the Rock-Pigeon: yet, 1 {hnk W87/
cannﬂl b doubted tht s, amalogous vaieis re duc 0 Uhe

severa recds having inherieda ke organizaion rom a
Souree; s organization having been acied on by sl organic
& inorganic causes of hange: jus a8 we kngw that childien of
mily ofien :huw a remarkable parallelism in symptoms

Whea sm\‘ermn Trom discas

of these variations a8 fethered fet, cheguered wing-
c are fixed in & characteristic of certain breeds & sub-
recds, thaatots hen s sharosis aapones to o ts s

" Histove des Asomalcs Tom. 1p. 281, 418, 650 &
£ Sir . Holland [

a1
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LAWS OF VARIATION
in a breed, the sub-breed thus characterised presents an analogy
to therbreds propety so haracerised, On th other hand when
a character of the above kind is lost; or (0 give anot

tail' (of which Mr. Tegetmeier has had an instance) these/88/are
not new variations, but the partial reversions to
but it the pusen spects, OF revrsions (o he dboriginal
speccs L have given an encllnt insance in my discusion on
Bigeons, n the fact tht al breeds occasionally throw bl birds,
ki g i s DIt o e s ety
awhite rump & a white extenal web to the exterior caudal feathers.
—all characieristcs of the aboriginal Rock Pigeons. It deserves, as
we shall presently sce, especial notice that these just specified
characters are frequently brought out by crossing two Pigeons
neither of which are blue, or probably have had a blue bird in
their race for several amany> generations: why the disturbance
caused by a cross should have this effect we are perfectly ignorant.
In respect to all cases of reversions to ancestral characters, [ may
revert o the only hypothesis which appcars to me tenable; namely
it . such cases (b hild docs not m rut resemble s ancesior
a hundred or thousand generations back more than its immediate
faher, but that in each gencration there hagi9jbeen  (endency
e the character in question, & that this tendency at
last for causes of which we are profoundly ignorant overmasters
the causes which hase for o long rendered it ant, This docs
more surprising than that ( iment
i Should b inberied for mumbeies generaons,
s who explain an abnormal & monstrous number of mammac
ina woman from the fact of the number of mammac in vertebrate
animals eing generly gratr than two,wiladmit Ut a tenden
an actual rudiment, may be inherited for any length of
Ginc. Unir thin potat of viow rovealon (o an ancsstal form is
only an arrest of development,—or the appearance in the m:
iat of  character which ought ¢ have oo passed frough in
an carlier stage.
Supposing that we had reason to believe that all the breeds of
pigeons had descended from one stock, but did not i the least

K that i crossing vaious brceds | have clealy soriced that colour

e Tepeatcly noticed 1 rosing black & whit b of vey

m
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know what its characters were, or the ancient :hamclcr of ny
of the breeds we should be quite perplexed to conj

an individual was bom wilh & Tarmorown whelher s was 4 case
of reversion of a character formerly attached to the breed, or a new.

ed in some other breed. In the case, however, of the
blue birds, as so many characters appear together withou, as far
ary correlaion, /90 v/& as these characters

arise from a crossing of distinet breeds,—a cause wholly unlike
what must all give he b colour—0ius migh have
prety safly infetrd that th black wing bar, white

o rovesion. But whelhr, of ngt, we sould el m.\ch
characters were due 9 reversions (eher o the, sborginal pecie
or o some subscquent bu anclent breed) & which o new variatons
analogous o those already ex

D atercharacter may be deived from the hen
of the G. Bankiva (though transferred to the Cocks of some of our
e f rversons. 1 v doubal
whether cither class of colour-marking can be atributed to reversion
but both the lacing, & pencilling are variations analogous in one
sub breed to another, & likewise to some other quite distinct
species of Gallinaceae./
90/Now let us tm to nature; we have frequent instances of
distinct species & strongly marked natural races, presenting
inalogous vasiations. Thus many Foxes, as Clagopus, fulvus &

British brambles, our best authority” says
are apt (o sport in paralle] Varietics ........ so that the species
being ascertained, the same designation & very nearly the same
deseription will characterise the variety in each case” carly
allid spcies s themgeives looked tpon by many Botaisis s
strongly inherited races." An excellent observer in Sweden, Anders-
T Rk P B o 130

K13
Dl s B Gt 2

oy M.
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7. Locson ramoiscomng e fom . in Phyologist ol
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son' describes a set of varieties (which have been described as
species) of Carex ampullacea & vesicaria, which "present a perfect
analogy of evry form in ane specics o thos o e ot As
Voot spcies s only steongly marked vaicics,  may adduce
one other, but distinet case, namely the remarkable i
as insisied on by Prof. Fries* between/2/particular series of the
American species, of Hieracium, with those of Eurt
such cases, of parallelism of variation would be ordinarily accounted
for by (he species having been created with a nearly similar
organizaton: Tollovwing the malogy of our domestic productions
e shouldattoui 0 communiy

If there had been a permanently :ruclgcmu\ species of Fox (as
some belisve there 1), then the Crucigerous varety of another

species would have becn 3 case of variation s analogoustoa distinet
specics; so would it have been if our supposed crucigerous specics

Fad produced a varity without the crose, As we do not know (e
ancestors of organisms in a state of nature, whether ranked as

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

s) may be called a varicty in as much as it docs not
segularly tum whit in winter: it has inhabited this country since
the Glacial period.’ & during that period. analogy from other
couniries ca Jeave a0 doubtthat it was, alwaw white in winter.'/

93/1

will now give in smal type suc T hve ealected
ilusraive of one or a few spatis Varying i o closely
analogous o other species of the same group.—I may recall o

on the ifhuly ‘of colecing such cas
excepting by an author himself carefully going through the group
with which he is most familiar, 1 think that the following cases
are too numerous & preise (o be accounted for by mere chance,
more cpecalyss the comparion s shvays e with alied
! Henfiey Bot. Gasette va 2. p. 251
o st vl 3 A5
2 wen, it Fasol Mamimat . 116

S0 mikcs e doutt e case

e ot i T ive up cue [} s ailude o it ell
ek common n Ko W mvl oo e o Vol Hre
offes oo cae [Separte note lip] Stoat Case Losdon Magarine Vol 7.
So1730) fuoiy 5204 xx[zmmm;\mn 51 [Blyin] ncmumm
white n Cormwall swomgest case [The i three references ac o shor

R )
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species, eaeralycloslyaled spcis. it s several s ocur-
red to me in reading an account of a set of species
genus which have differed in some remarkable chnncwr um
T have truly predicted that 1 should find
described 43 variable i the individuals of some of the in:cle‘ﬂn
the Tist of cases of parts greatly or abormally developed being
bighty varisble jose far as the variations bring back the species
0 the common type of the genus they might have been here
inoduecd ATl he cases, alhded 1 1y Crapler 4 of areies
intermediate between two specics, whether the onc or botl
in Tt come nder s head. An of variatons of wha sysimatiss
consider94/tifling characters, as colour, size, proportion being
analogous (o ofher specics of the same genus, innumerable instances
could be given,—indeed a large part of the difficulty in identifying
species scems due o varictes spproaching in churscter other
Species—but In such cases . ms hardly possible to distinguish
Tere general variabiity, from varisions faving some direct
relation tothe siusture of othe species o th grour. But
2= they g0 they confit what | mast consider a Jaw, namely that
variations whether in some degree permanent, or occurring only
in single specimens of one specics often assume the character of
another specics of the same group./

9S/Prof. Vaucher shows (in Mém. Soc. Phy de Genéve Tom. 1. p. 300)
that the modes of gemmation are constant in gach gemus with some fow
exceptions; for insance, (he specis of Syringa bred n two Ways; & in the
common Lilac the 0 modes of gemmation are sometimes seen even o the

Decandolle 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 indvideab

iy ave s o on

e Primiscea, accoog to M. Duby (e Soc Phys &
Tom. % p 406} Samelug s th Sl Bt the ovary s adh
the calyx: and in another genus In his lmmy ety Crchmen some

S6/0sals bulevrioi has smple & lineal Teaves unlike all e other
, g, S Hiare found some ndidal with s
< hrc wnal, howgh here smal lenves

e leaves i respectively constant theoug!
out mans ret Famics,but n th Saicria & Folyles e peies, have
cither aliermate or pposite leaves; & both ofien are found even on the

¢ orion e sesivaion of e corofly was ough 1 bewrifom in
the Gentianaceae, but in Gengiana Moorcroftiana & Caucasica it is different
Tomihe 1ot of the fomily & i individusts o the later specie, it foun
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o vy i the indduals (Decandolle in Annal.des Since Nat. 3 Series

Botany Tom 1 p. 2
ot bt Malpghiscca, A de Jussicu (Archiss du Muscum s
Nt Tom .  86) gt s ar hvays opposed, wih h Sl exceprion
" i & even in this genus onc may sometmes remark a endency,
Gspacally in the lower eaves, & oven  complets retur o opposition
s seen a variety of Geranium pratense (Mém Soc. Phy

Genéve Tom 1. p 443) with the owo upper petals white & the three lower
bl on ot e dons s Genie S e s cos endence
I petales si remarkables [sic] dans plusicurs Pelargonicns

{1 eranium & Peaegonim, a5 ey an knows, we vy closey el

sencra |
97/Aug. St Hilaire (Mem. du Mus. @¥Hist Nat Tom XI. p 49) says that
may observe “toutes les

S0 that n this species the
Gepes o o of e ovy i oGt seems i o 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 B sk s syl el ek e 5 g
i e Tound having sl ry; on the ot hand

ordinaity heving a T, 8 5. Jacabach, vreie s sometimes found

thout

Herbert (Amarylidaceae p 363) says that by crossing Caleeolaria

all C. Gicolr blotched wih  eddish puple in 3 mannes sonewhal sl
shewed that such an arrangement of the colour was a natural variation of
dhe genus, which he caliator might threlore have xpected. i il the
s spcistherofhadbeen previ

i ferilised by 5 Rybrd urvifl

pulchell, produced

riable

. Which

S ngiahed by 5 red i o the ear(Herbert Aoy THdocene
ATy

oGt s Godorsugung 5. S0) ht Lycnis s when

2'scdling Spanish Pk D, Hispanicus with 1 petals 50 deeply oot & e

o
® 99/Azalca with five stamens & Rhododendron with ten stamens, uv wmm
a1 of neror power ar losely aid gencrs 85 cveryone i

her sy (Toumal of Horteulral Soe. o1 2. . 36) he has msnd
scdiings af A, Ponies & Indics requently produeing 7, 5, or 9 sam

alcx mudiflors in N. America resens "numberiss vareis some ot
exhibitng ten or morc stamens". Asa Gray Manual, p. 257 2nd Edit
e o, i f Gl el Aot & s, (15080
of Hort Soe. vol 2,p 90) "a srange diversity of sced"; there being
32
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ofthe
Specir B G communt soms varcies v 4 crtald, . s et bt
Oak ges some spcics e eergeen & e didous (i) e

of Solamm dulcamirs . wAteh sl e apper fowers had o o hrce
Stamens "heaucoup plus longes et plus Arosscs que les autes”, & in S. ridy-
Hammats & ATAZOUAT: e St ¢ habIGAIY FICh e developed
than the others.
Dr. Hooker. (Journal of the Linnean Soc. vol. 2. p § Bot) belicves that
Lobeliacese ought o be included as merely 3 tribe of the Campansliceac.

Forinth Lobelacese, cven the irgulrcools tfovds o good mark. for
i he Wabienberia soxcos (one of Campanulceae) fave 30
Shlque corolls, & equal inchined anners,of which tw have he commecive

duced into an appendix, thus mitating a prevalent featre of the Lobe-
Faceae™ The comcidence o thee several i characes doseves
101/ The American wolf is senrly eseemed o disines species fom he
Eurepean: it ichardson sas (Fauns Boreal-American, Guadrineds
p. 76) "the black mark sbove the wrist which charscterises the European
il e nsome A ar
Didelphys Azarac has a broad black sripe on the forchead; & the
necvary oy cncrivor s ndisins duky T he D
Virginiana has occasionaily 3 small dusky e on the forchead (G R
Wlerhouse, - Marsoriahs i Narsist 1 Uy |
T ol e o ccording o Swainson (F
BorelAmericans. irds  31)sands ' group i which the bl s Ciner
notched or entire,-a character Ecnzrd\v o high imporine: & n Timalia
Pileta some indiiduals "have the bil pcfecdy ente, some SHehLy, &
Gl distiny noehed:all spparendy b:mga\d s Rl plmaged, & s
Giffering in the slghtest degree i othor respects”.
ol s s the Ll Rmged lover (Charades minor)

e from the pancreas & olaed 3 he posieior
Sclese (Essay on Sepenis. Engl. Tanlc

iple for their wanderers (o ubscribe o'
ot i ke M 3109
W

m
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‘Waterhouse informs me that the Pachyrhynchus orbifer one of the

prefiguring. s it were, he remarksble structure of this same cirrus in Ch.

04 v/ Chihamalus Hembeli presents 3 unique character in the walls of
the hel, when old, growing inwards & replacing the basis (Darwin Balanidac

105ty 1 will give in st more et th case whih
interstcd me most, & which combines severl considerations. The
Cocamem Dorley comeines 3 it oven when ot an i,
of mf chumcicnshc transverse stripe on the shoulders)//’.. [a
double shouider-stripe} 105 AVis $d 10 have been seen i the
Koo o Palae now seneraly sdmied not o b the parent
of the domesic ass." The Hemionus is well known to be charac-
i by ot bvin he cvs ol e ks e of s
supe s ssrted

e e v e tonaly bandod n he fron prt of
’m.m.m.l.m It cancld pusae s e foriton, . 63 whee

Daruin s th note"0nc case s iven by N, e Hors The
et g ot e af o P TG igken gy o e et 5
et o e comespondinpusage v he v ion oFhe Oign .

D163 Scc aso Variation, . 43, on Hemionus]
2 Bict crus. g Nat. 7«m3 5,563, Deimoning, . ‘Cheval
? Horse, Naturais Library by Col. 1. Smith p. 313, Also . Biyth i the India
Sporint Reviw 1556 . 320,
B
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LAWS OF VARIATION
the body is without stripes on the legs; but one individual which
Lord Derby' k da few distinct zebra-like transverse
bars on the hocks.

. dun or mouse-colourcd or cel-back ponys
& horsesinvariably have (1 believe) a dak sripe down the spie,
as in the Hemionous, sometimes a transverse shoulder stripe, as
in the Donkey, & sometimes dark zebra-like bars on the legs as
T have myself seen. I have heard of cream coloured horses with
the dorsal stripe in India & others with the transverse shoulder
stripe in S, Wales & in other parts of the world. A friend has
ikew ed me that he had a brownish horse with nal
& 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
most curious facts on this subject,” believes tht the Dun Pories
r species: they are found
Iy as formed by a Gend) in Norway/107/
Spain, near the Indus, & in the great islands of the Malay Archi-
pelag, everywhere characteized by the longitdinal srpe,oc-
oulder stripe & bars on the legs. Tt is a ver
Tace, & existe (together with ereacolovred horsos owhich we,
have seen also have the dorsal & shoulder stripe» in the times of
Alexander & ae it trly wildor feral in he East, & werc so
atno very remote period in parks in Prussia. It is admitted by
Col Smil hat tiuns apbear oocasionally i herds of ariously
coloured horscs,buthe would ccount fo al such cases by across
rom his dun-stock; 1 suspct,considoring the wi
csnget witqutty of thicotas & iy bgmisepce Tl brseds
that it might be argued with much probability that this was the
aboriginal colour of the <aboriginal parcnts» of all our domestic
orscs. However tis may be, the shovlder iripe & bars o the
leg are now only an nal appearance. /107 v/1t seems (o me
o Bold hypothesi to airbute th spinal iipe in roa, cream
colour & chesnut horses to a cross at some time with a Dun./107/
In regard to the chesnut colour aid o be srongly inheritable
Col. Smith, who sdmis o fely various i
there having been ope of this colour as s charactrsic of every
breed; & Hofucker’ Shows that chesnuts/| 08 e bred from both

" Glesnings from the Menagriesof Knovesley Hall 1850.p. 71 splendid work by
el E o

3 Hosss.p et 10015010163, 22,280,038,
> U e Eigcnsation & 1838 512 [Darwi e hoted inpencil] 1 must
S e peapeh v o
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LAWS OF VARIATION

parents of different colour. The stripe is only occasionally present;
it has becn s in common chesout honcs, i the eviest drny
5. 1 have scen it in a remarkably small pony from India.
Hionce 1/beheve it the Cheanin colur & probably th Roun
itself are variations, & the dorsal tripe an occasional concomitant
of these colour
Hers then i he horse, Donkes, & other cuine animals we ave
several cases under domestication & in a sate of naure, of v
Snalogous [n one varey 10 nathe varety & (0 aile specis.
able manner in pigeons the bluc
colour & allied tints with black wing bars &c were brought out
by crossing the most distinet breeds, let us see what s the result
of crosing the vaious specics of the Horssgenus, But frst, It
me remark that it would appear that the Dun Ponys & chesnut
Horses with u.m asinin marks ofen appcar ffom the crossing
of two brecds of the Horse: ths certainly i the case with the so-
SR e o Koo e which e enerally 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
e, & it is asserted’/109/that Arabs are never duns,
Now [ur crosses hc\wm‘ species: Rollin [sic]’ asserts that th
common mule betwee Horse are particularly liable (o the
scbra marks on the legs. Burchells 2ebra (E.  Burchel
striped on the legs, but hybrids between it & o
instances were.Flanly barred oa the legsb. In Lord Moron's
famous case’ of the hybrid from a male Quagga & a chesnut mare
(1ot thorough bred), & in the two subsequent colts from the same
mare & a black 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 the last in regard to our

without any trace of bars but a hybrid figured in that splendid

ol 1. Smith. Horscs .5 0n the thortyof Major Gk, S Mastr.

ok s o efnce. s Routn. s, Pt M, dnrs savns &

(I835), 3557 M. Marin i hi Hitory of the Hore . 212 ives 3 e of 3
Senih i Wi h Son g e Ptk 1 whe enehf e sl
g 1 e s e ceamcolored il i 4l ot s Svonaly

s

A o . 223 See sl e Rl draings n L . Gy Glings
o Mg o Knaaley il

# Philosophical Tramactions. 1521 p.

10
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work,the Knowsley Menageie, has all four legs with nsvere

b there are even some sebrilke siripes near e ey, & o the
shoulder thereare hre shor ransvers srpes. This as characer
Teminds ope of the variety of the comition Ass & Koulan wilh
a double shoulder stripe. Dr. J. E. Gray further informs me that
he has scen a second hybrid quite like the one figured. Here we
see most plainly what an extraordinarily strong tendency there
is for the bar o come out in crosses between those specics of
Horse, which have naturally plair

T il only further remark that in Hybrids from the zebra &
ass or Hemionus in which as the one parent has striped legs, stripes
onthe lgs might be expeced, 1 cler that ot more
plainly devcloped on the legs than clsewhere as may b s
T Foares v e Knowlos 11 Meragene & still more Slainly
ina Hybrid figured by Mr. Geoffroy & F. Cuvier' in which there
ar hudly amy stripes o e ege. 1 e of thess bybrids between

the legs are barred quite as plainly, perhaps rather more plainly, than
in Burchells Zebra /111/Again in the offspring from a Bay mare &

g 1 may be noticed n connecton with dun
Poays that i several of hese ybride d ke tints prevail
What shal we say on thse fucts? Tha) o believe in the
independen reaion ok wpoccs- L8 i here dons exis s g
252 speces distnct from a permanent variey, undoubledly these
equine animals offer perfect examples—will say that they have

certain unnatu
mock those in anim

112)will have (o admit that the bars on the legs of the zebra
were so created & more strongly inheritable than the bars on the
ody; bu tha the smilarbarsoccasionally appeaing on the ass

1 th severa sbove hybrid ate due t varaton. T cems to
satisfactory (0 io\lu“ e stiing analogy of domestic
pigcons & atibuto all e cases 1o one common cause, v

ity of descent. Let it be remembered hat he races o domesic
Pigeons differ more from each other in external appearance than
do the several equine specics; & that in all the races when from
| i Mo s mms 1420 o |
* Glesnings rom the Knowaley Mensgericsthe skin thee fgared 1 have secn in
e B Muscur: s iso Marin on he Horse . 255,
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simple variation or crossing a blu tint appears (comparable to
the dun in Hores) almast invariably e Dk wing ars appear
(comparable 1o those on the legs of the horse, ass &c) of
wecompaticd by olbs characters a5 wi ruorp &5 (mmp:lmb\e
to shoulder stripe &c). But although these colours & markings
appeat inth seteal breedsof Pigeons the form of head & bady
&e do not alter; & 50 it is with the equine animals when they
become oceasionally striped & r.mcu‘ From the s previousy
given, it s  posshe that th bar & stipeson the sevra quine
imals might be analogous varaions from /L 3several spcies
Having inheried & conmon organization, bt the concurresce of
several characters & more especially the characters ught
out by crossng—a catsc wholly unlike that which Produees (hc
bars on the aboriginal part clearly to indicats
reverson fo anccsbdl sharacterl-—Shs anceaisl charctr bng
laent in the young of cach geteration & occasionlly brought
out when the organiztion i diturbed by a crossor ther causc
hence, probably, it the s mm on the legs of the common
Dok e a1 be s arly youlh 5 they werein the
complex cross of Ass, Zebra & Totse. 1 s to my mind very
intresting thus to get @ glimpse nto the far pus, mxllmns of
genemlons g, & s  din-olowred i, wih dol & tans.
e shouldr s, b egs, & siped body, the common parent
the Quigga, Burchlls Zcbr, the Hermions, Ass, & Horse—
anlly T ik the fct of varistes o one species ofen assuming
some charace of snodhcr speciosas shown iy th seven] aregoing
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-
clics of o Sara specis, have desonrled fom & corence parea.

\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.—
his proposition will sound, T apprehend almost ruism
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
o,
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of varieties, nothing need be said, for it is sclf-evident. In regard
to specific characters being more variable than generic many will
at once a fferences in the less important parts distinguish
pecics, & in the more important parts, genera; & that the less
important from affecting the welfare of the individual are more
variable, than the more important parts. That this includes part
of the truth T do not doubt; but in our future Chapter on classi-
fication, we shall sec that some most competent judges consider
that the importance of a character under a systematic point of
view is not related (as we see in embryonic rudimeniary parts) 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

the whole great class of Birds: if the Onihorhynchus had been
clothed with feathers instead of hair, its place in the system of
Sature would not have hoen altered, but hatralisis would have
n far more surprised at the fact, than at certain important
gars of the skleton making some approsch o that of  bird: and
why, except from the generali mal appendages such
25 nthers being charactorsic of te hele ot s & of
 class alone’

We see the truth of our proposition in colour size & proportion
of pats being the most general diagnostic characters of species, &
nolriouly he mast varabi individally. But when any the st

trifling character is common to many species of a group we are
St 1o i i vasiabl i That Geoup. 18 a1 the any species

i hpucics i fod & hatfyellow. Dt by shoold s e it
we look at each species as an independent creation? But if we
lock at yellow & e lowsrd spcisofthe e gens 3 havng
paren, it implics that there
viagon i e Very respest iach the pariod when o 3pecies,
as mere varictics, branched off from a common stoc}
most genera have not a very high geological antiquity the period
cannot have been in a geological believe that
it takes an cnormous period of inheritance (o render any character
perfectly true or frec from reversion; and as the descendants of
=

R e e B e e




LAWS OF VARIATION

common stock will generally retain much in common, the same
causes which at an etly peiod caused the parent o assume red
yellow flowers will be apt sl o react on their o
T he fourth chapter 1 attempled to show tat every part of
the orgniztion n some group or other vas cccasionaly variabe.
quire something more preci
much/117/a al the species of the same,geays are suppos (0
have descended from a common parent, it is implied that all the
dingooatc chamcier betnces, mch speciesfiave vt i
in queston, & witinth peiod since ed
off oM the common parent. Bu the very fac of the &xistence
of a set of species, that is :cmd\nb 0 our theory strongly marked
varietis, impliesthat the variation musthave commenced long
of the accumulation of slight differences through
oosral selecion, & lbcrefore 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 o become thoroughily fixed, & fike-
wise to similar causes stll acting on a similar organization tending
sill to produce variability in the same parts. Consequently all the
facts above given of varictics of one species imitating
another/118/species —whether trifling characters not cnumerated
or those somewhat more striking cases which have been tabulated,
& all cases of varieties & close so- cnlle species intermediate
their whole organization, are of especial valuc in establishing the
probability of our heory. Under ths same poiat of vcw the fats
Fefore tsbeated of pans or organs cxlaon il dete
ngle species in a group, tending to be hig! . may
e Tooked o o0 Viloablea Showi 2k the sronp
itslf, the posibility at east of specific chan
Geolttoy Saint Hilires roposiion, befre satcd,
thatpar o organs which difer most i the same group are most
subject to monstrosities, may. uded (. Acoording 0 our
hcory, sich pars & organs have varied much since the group of
, & as variations may be
S e Saont undermand o atch pats o be
particularly fiable to great & sudden variations or monstrosities.
ould be tedious 1o 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

534
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119 o/l will give  few facs, which have led me to this conclusion: 1 could
casily have added others. In most Coleoptera the joints of the tarsi offer
characters of highest valuc: in the Engidse, however,they cxhibit numberless

i the races of
birds, he ength & curvaure o the il s cminen
if the female of the allcd £

fenth of i e Tematkably. in ihe several Speces,—The maked &
caruncalated specific character in the Turkey & only sexual n the

allied Ceriomis
119/According to ou theory, secondary sxaal charscters e due
to variations becoming prm\nnly ched (1a-we see 1 obe
domesti race) o one sex i useful 10 that sex slone,

wal characters arc eminently variable in the individuals) we
mnghln rally have supposed th al varatons of the same Kind
ould have affected the several secies of he group—which
wm e look a 3 descendans ffom a common pares, Just a8

male & female of the same species, Hence
Tt that il o fany part or organ, diffrnes
in the same part in the two sexes, & likewise in the several species
of the same group are al facts closely connected together &
explicable on our theory.

120/Summary. n former chapters we have sen that Naturalists
Bave 10 means, ho golden by whih to disingaish var
‘whether produced u e omesicaton or in frodom, from speies.
Lodking 0 the yrmduclm s of the best-known countrics, & taking
e Mallet sihoriics we often ond the wides dirences
i o . e o e
33
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Tsolated districts are cqually favourable for the birth of varicties
& speces. In this chapter we have seen that although the conditions
oflife,as food,climate &, sldom appeat diretly fo cause any
ereat modifications in structure, important in
ol Gose beauiifl adapisions of S egaeie, o anciie;
Vet wha sight changes th extemal conditons of e do produce,
re analogous to ies exposed (0 the
same conditions. The fact of an organism varying in a like manner
ander widlydiffrent condidons, shows how nfericr i mporiance
e direct & immediate conditions are in comparison
t0 the beings own organisation./
121/There scems no great difficulty in believing that those
organic beings, which are 50 well endowed as (o be enabled 1o beat
their sompettors i the truggle for Ife, & thus spread, should
climatised through natural selection & habils to
3 new dlimate; & if we admit “Bis, some fcis in geographical
distribution & in the history of our domestic productions arc
explained. Though we cannot actunly (rice i organisms in &
we admit

Iess birds & insects on islands, & eyeless animals in dark caves
& subterranean 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 whole
organic structure is correlated by many obscure laws,—as com-
peasaton, he endency/122n hamologous pats  vary i a ke
Tanner & (0 cohere subseaquently o hat I onc part should be
modifed by accumulaed ariaions other parts would in con-
sequence be modified: when flowers on the same individual plant
iy & nomally diffe & we sce inemal st difrenes
A e, e At SOl bl Gk TTvences 1 o
ko o of growh, St lew of carrltion, ac commany
as far as we can judge, (0 the production of varicties, & to the so-
called creation of specie:
Parts developed in an extraordinary manner in a specics, as
compared (o its nearest allics, seem to be highly variable: but why
should this be s, I species have been independenly crated?
e with our theory, we attribute such extra-
Ondiiry develaped pas o' long Sovrsc af il selccion
336
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within recent times,—and this will generally have been the case,
s na\un\l selection can act only with extreme slowness, & w

uring organisus closely alliod in blood by descent & yet
iffcing greay/123/n some ane reapect—hen we can uders
the greatvanabity of sueh parts, e the ame prineples (ot he
parts recently & greatly modified by artificial selection are the

are likewise highly variable; & why should this be so, i
Rimile were crvendy 1 wo 50 e, in theirpresr ueless
condition? Why should one species in varying o often assume
Some of the characirs of & disinet, though alied, species? Why
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
legs & cven sfighlyonthe head? Why should a variey of Gerarium

Semble i ihe colouring o s petalsa Pelargoniumy And b score
tions could be asked. If the ass, horse & zcbra have

on the view of their independent creation, these facts/124/scem
to me a mere mockery; & I could nearly as well belicve that fossil
shells had been created within the solid rock, mocking the five
shells on the beact

‘We admit as a truism that the distinctive characters of Varictis
are apt (o be highly variable; but why should the characters
distinguishing species, be more variable than those, even when
functionally unimportant, distinguishing genera; <or what is the
same thing, why should the characters differing in two closly
allied species be more variable, than the characters, sometimes
the very same characters, distinguishing two more different sets
of 5 , for instance, if one plant has a blue flower &
another closely ailied species a red flower, the
more likely 10 vary, than in two species of the same Family one
taken ou o  genus with sl the specis bl lowered, & the oher
out of a genus with all the species red flowered? According (o o
doctines, he cxisnce of sub-varcis prespposes/ 1250 prev m\nly
cxisting parent varicty, fi .y have inherited very m.
o compon; he exiince of o of s losly et seces
presupposes a previously existing parent spe
existence of allthe several specics in any genus, from which parent
they have inberited much in common, but less than in the case
of sub-varitics. Honce it follows ta the charaters, by which

 sub-varicties of one variety, the two or three specis of the

557
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saane sub-genus, & all the specicsof the s genus resemble i
cach case their parents, must have been inherited during a longer
pcrmd than those charactes in which the sub-varietics & oo
from cach other. And we have reason to suppose
hat e length of heriance tends 10 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
T ot he chamses e e & hence e Same
paty will ofen be agan ffected & so kept variable
126/Why, again, in animals are the secondary .cml characters
he sy el o varbes of caeh oy inde-
pendent reation?s Such sexual charctrs, mm\mg o our view
do ot dife cseialy from scongly tween
s o respects most elosely llieds & we have Just
e tht sch difcrcnces i to b highly variable rom reaions
lready assigned. Sexual characters, moreover, have generally been
accumulated by sexual selection, which is less rigid than the
struggle for life & death. Sexual characters have become attached
10 one sex alone, whereas 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.
. Hence it is not surprising that naturalists have 5o ofien
described the sexes of the same species, as distinct species & cven
as distinet genera
Tgnorant as we are on the primary causes of variation, yet as
far as we can obscurely see, the laws governing variation/]27/are
same as those concemed in the production of specics. Therefore,
T conclude that the facts given in this chapter, as far as they can
at Varicties & Species have had
o that Varicties are due o the laws impressed
on nature & Specics to the dircct interposition of the Creator—
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CHAPTER VIIT
DIFFICULTIES ON THE
THEORY OF NATURAL SELECTION
IN RELATION TO PASSAGES
FROM FORM TO FORM

INTRODUCTION
On September 0. 1587, faving fnshed chaptr Vi he prvions day.
Darsvin wrote Hoaker that he was already looking over note " seraps' for his

next m,.m “and added in 3 postscript: Though 1 work every day, my st
fwo chapters of rough M. S. have taken me exactly six monihs! Pleasant
prospect” The Pocket Diary entics corroborate this, for the one following
dhatl March 31 o the completion ofchapice 1 is: Sept. 39 Gnished

but one month lost at Moor Park. Vet Darwin's work during these
S ot was by o s concempatd il an e, Nomerone s
o Hoaker concern his extensive collcction of statistical matcrials from

Iiter writien out in the o chapter four
project, his letiers mention more incidentally activitics suc
tions on his " weed garden' and on U
e water ol s slong il frm
o o reipions for he Roy

ra\m menions 1o . X
becn taking a very Sxtravagant step & are building a new G reom &
bredroom over: so e in the midst of 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 difficulties,

nough at first sight to overwhelm our theory of natural selcction.
In this chapter we will consider those connected with the absolute.
necessity of all passages having been extremely gradual from one

0,210
* [Danvin ..m i pm 5 10p af his sheet Be crefl i e of word ransitionat
a5 ntermediaic’]
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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 flom our par-
mount pinciple of natral Selction incvitaby thus scting by
the addition of numerous slight modifications, —each modification
profiing the selected or preserved indfvidual. T fully admit
that the diffculies in elation o hese passages ate many, & in
mely gresty & [ wish here only to consider
Whether the diffculies are actualy fnsaperabl & enough by
selves 0 overthrow our theory, heier o not ches 50 upport

"“2We will commence with cases of inermediate & possibly
ramtonsl habi ¢ s b akd. how o msanet o Tond
camivorous quadruped could be converted into anote; for how
Could i have subsised during its transitional, state? A far morg
Giffcul quesion would have been, Row could a Bat have Ived,
el 5w . besoms pecoieds by Tong continued naural
selection”, [ may premise that it is immaterial to us, Whether
slight changes of structur ged
habits, or whethe habits & instint change stighty fs, & the
al is benefitted in subscquent generations by slight scl
modifications of sruchure in ejaton lothe aleady sighly chxnvsd
habits. In the chapter on instincts w that mental att
butes vary sighl, can be selcted e e comporeal
ucture

e the case of the Bat, which is one of the most difficult,

grade being so uscful to the animal in that state, that it was
enabled lo conquer in the struggle for lfe, (0 which it must
inevitably have been exposed? We cannat answer this question
even by conjectures. The carlicst known, Eocene Bat apparently
s aspefect,a one of thepresent day: i ur geologial reords
really make any approach 1o perfection, this would be a fatal
ion Bt e whole ttoch o th eaut o the svdoncs hom
fossil remains will have (o be discussed in a separate chaper; &
1 will hee pass by ths spparenly fal objecton, applcable in
many, omm nces, & consider ur more immedinte subject,
b possibilty of Gansiional tages between a
frri opable o fght O his Sftul 41 ik we ovght
to be extremely cautious in laying much stres
Look how amongst Birds, the most perfectly winged animals,

s
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DIFFICULTIES ON THE THEORY

we have the Penguin, which uses its wings exclusively as paddles
for diving, & as front legs on the land; (as I have witnessed),—
the logger-headed Duck (Micropterus brachypterus Eyton) as
flappers on the surface of the water, & never as wings, —the ostrich

sl & the Apicixis destulc of wings capable ofany use
et all these Birds are enabled to hold their own place in the
areat struggle for 1 & o one will doubt that theie wings are
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, athers flap along the surface of the waer or run with
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 earth which did not
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 gra 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.

Secing that we have flying Birds Mammals, & formerly flying
Reptiles, & seeing that so eminently an aquatic animal as a crab
can by a contrvance to keep its branchise moist exist on dry
land, it s coneivabe, called ling Fish—uhich can
glide o such great distances through he ai, urming & rising
Siohits i i s e e o s W o

een converted into a perfectly flying animal: had this o
case, & our present flying-fish/6/unknown, who would have
ventured 1o have even conjectured that the sole use of an carly
traniional stage of the pecora fin was toescape danger in he
oen occan Cortain o s theie petorl s Lo spaticig ovcr
the mud, for jumping & even for climbing trees; if fish had become,
Hike Tand-ctabs & anis, erresial animals, how casily ancient
transitional uses of the pectoral fins, might have baffled all
conjecture.
mongst mammals, we have squirrels with the tail forming
a fattened brush, & we have others/6 viwith "a peculiar wideness

* Owen's Lecure Fishes, 170
N
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DIFFICULTIES ON THE THEORY

in he posterior part o the body & a fulnss of sin of the flanks

ing an approsch o the forms of a trc flying squirrel & hese
e e o wide mermbrans connecing the from & 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
one tree to he base of another, /6There are,alo, gliding inect.
varous opossums with the flank-membrane developed in different
degres. Inthe Galeopihecns, ot ying Leraur, wich was formerly

anked amongst Bats, the membrane cxlcmls from the comer of
he jaw & includes all four legs & 1

in: its habits are imperfectly

now d trees "par une sorte de vol/7/
retands. & o be even parly aquati in s habits, The ot that
s by a stuggle—that cach would increase
oondiaicy it ot hesked o Some.pered of s Hlor:
constantly cluding us; 50 that we (nd i GfTcult o realse 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 selection from

amongst Lemurs (though all such supposed intermediate forms
are extinet) to the enormously developed membrane of the living
Galeopithcus; & cin some other unknown & extinct tribes of

perfect wings of the Bat. The graduated structure amongst squirrcls
& the almos ntemedit condion ofth Galcopithecus beween
an aerial & terrestrial animal ought at least to/&/make us very
Sautout i suppasing thal aamesous enimalt consiicted on £ve
intermediate type between a Bat & land quadruped, could not
formerly have flourished in the preat battle of life. Who would
wve cver supposed/8 vithat at the present day there should be
a Bat feeding chiefly on frogs & oceasionally on fish; or that the

Si 1. Richndson Fauna BorcatiAmericana. Qudrupeds . 191. I i the
Py peaursts Which hos the Bev oF ot e 0 (6 hih, 15
D Bl Mot A o i s 14, bidors ooy Sat.
e

B Gt o Tom. 7. 12, Desmostin, . Gollpitins
Gaicopthecot] Buckand gt sk
i T A SRR e epdems b
Al & o, of Nt oty 511848,

w

N W S TRBRCUBLL. ... R SN A,




DIFFICULTIES ON THE THEORY

fruivorous Petopus, when put on a flaatin rafl,shod ke to
the water & "swim pértinaceously after a boat.”
cturn to the objection which has act lully been made that
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 or the otter, & indeed was made into
onc by Linnacus. Some species of Mustela occasionally haunt the
water, & the common Polecat has been known to lay up stores
of hal-Killed frogs; the N. American Vison-Weasel (Mustela vison
allied to the M. lutrcola of N. Europe) has webbed feet, a flattened
head, short cars, close fur & a tail all like an otter: it can dive
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
allied o the oter, wholy squtc during pat of e yer & parly
terrestrial during another part. Can it, then, be said that there
o b et ety 5 /o wimsionl habite re
concerned, in converting a polecat into an otter. The possibility
il st o there being a place apen n the poltyof naturs, which

1 the e peincipes
ke animal; no, perhaps,
w when seals actually exist & well ill their place in nature, but

3 emeuialanma,retiing prhaps  race of i forme webbed
t; & subsequently have some of its descendants refitted to
S G
Numerous instances could be given, like that of the Vison-weasel,
of diversified habits in the same individuals or in the same species
both under the ordinary conditions of s ife & under pecalar
umsiy & similar diffrences could be given amongst
Gitoret, bt losely alicd species of the sume genus. 1 will e
only a very few gases chiefly amongst birds, In'S Americs/10/a
tyrant-flycatcher’ may often be seen hoveri ne 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 pece of waler & lke s Kingfsher dashes at any small
‘margin. In Tierra del Fucgo, there is an Ow
i) Rl v sedsma s Beiass Poes® ety o omes

1 Mx Ly on  Pctopus o the Boin ands n Zoolgica Joumal vol v 1820

pisy
803 Richantson Fauna Boreali-Amricans Quadrpo
5 St o Bosot o o Vopere o Bl 43
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DIFFICULTIES ON THE THEORY

‘marine animals, & I have scan its stomach gorged with the remains
g erabt The Woodecker wih 1 pesuio Kot sl
sttong wedge-like beak & long fongue, has often & justly beer
adduced, as 4 perfect instance of the adaptation of a bird io prey
o inscs conesled i th bark & wood of s b on e vide
a tree exists, the Picus
Cmontiog :ampzsms it Tt exchsively on the ground
1 i s colowring in the pecliarundulating ight & owd ry
it resembles pretty :ln;ely our common green species.' A North
Armescan wandpocker s he curaordinry Dropensty of S
ing/1 Mies on the wing! & some other N.American species feed
largely on fuit. In our own country the Titmouse genus (Parus)
are properly inscetivorous; yet everyone may continually hear in
autumn, the loud hammering, of the Parus major, like that made
by the sipeialy sdpied Vuu.mh as it breaks with is beak the
ranch of a neighbor ree. One
ore tanca. earnte] st he Wck b Teves o
small crustacedns in the sa, by swimming bout wih s mouh
idely open, o that hre  ereral quadruped imst mcks
3 Whale iy s occasonal manner of getin foo

e ander hanging Sondions one of th dvesfied
tines of e were epecially voure, i does ot sem vry il
10 believe, that the structure of the descendants from a parent

fomm havig very diffren habits might become arealy moditied
through natural Selection
1w/hm an animalof planl is introduced into a new country,
ughily natrslised, some mgm
chmngcs et o s cn hrd ol e & ke
indiréel in some of he aborigencs of the county. umr
many introduced quite new plants, how they are preyed
native animils, sometines imost o th exclusion of eir ongmnl
food* Within two years after planting Berbers dulcis a bush very
\mhk:lhe common barbery T found s twigs coverd with A phides
Which Coccinelac wess preying; ts lowers were visied by
B, ves adispeamabl, Cheliee 15 Gt Doaion, & 1wt
e Vopgs o e 13
e e " Maceuloch n th Boston Jouraat of Nat. Hisory vl 4.

S5, vol 45, note sip mo. 5: ‘Hesrne's Trsvels p. 370 The biack besr

“Wate imects by siraming wih mouth open “ke whales - These
Wodertul unhere. S0 mzx ey e rive togeer o he s
OF e 13kes 1o the hickness of o o thce fecf& make dreadiol smell Thee
et A o e ot dieniet)

Hisory vol v 1832 p. 155
et Head sphin 1 Yry rrey found excepton he Pt o amine
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DIFFICULTIES ON THE THEORY

i e e Robin, SIS el it it 225,
n Tasmania, I found the dun 4 quadrupeds, so
Firom Lo (ha of any v anmal, SoppOring m mem\n
beetles; & this was likewise the case even in the sland of St. Hieena,
where there was o native quadruped; yet Entomologists know
that stercovorous beetles are usually restricted in their habits.
Tnnumerable/1 3/parallel instances could be given.
changes produced by civilised men in many countries must
Have sensbly affcied the abits of K ofthe ative animals &
plants. How many insects there are in Britain, which, as far
know, sbsist xclsivel onariiial o foreig substnns. There
egious plants, which ro scarcely over goun SxGept
.m cultivated land, though probably most of them ar foreigners.
Thoroughily wild animals of the same species, when inhabitin
disrics o a vty diffrent naure can hardly il o diffr some-
in habits. Some land birds o Ticrra
henicy covicel b pesshable ety & e Toliand T
Where no a r exiss, 1n ou own country,the Seoteh Highland
Fo has considersbly diffren habis fro the lowand Fos of
England. Even with our domestic animals, in show a
{endency (o dieren habis of lfer—of which e already
given instances in the Cat. Very many/14 vicases are on record
of the inhabiant of the sca radually becoming scoustomer o
brackish & even fiesh water; & of the reverse change; which
crcumstance, Considering how fatal. an abrupt change of this
nature is (0 most animals is surprising
V4n all cases of naturally diversified or o changed habits
1 can e no great difficulty in siracture being modified through
e mstralschochon of v tons b e som
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 it ingectivorous e on wees, & that another srutur is
y best for the capture of insects onthe ground ot in the
the ground or aerial w
€ their structure sml mers Tmodificd, than & abally
s Picus, & 5o be improved
Fon the ofher hand why birds
hx\'mg in some degree the habits of these aberrant woodpeckers
¢ modied in siuctar tllthey acquired the svictly
el et of the typical woodpeckers. To take one more

| Durvin sl ot Resurshen 0
* SecBronn. Ges{ehliche der Notu 2 p 5 culloc Hightands & W
Eieatr i o377 Man e e coud b el e

345
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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
mouty1 Skecanme, rom the crustaceans being always prescat wilh
theloss perhaps o oher prey, ighy i et for ts sustenance,
then as slight vari the mouth would
it cortnly oceur dut milions o sen
would almost certainy aid ever 5o i ndividuals i this srange
way of fishing; & these individuals, as all cannot possibly live,
would have a better chance of living, & thus such slight variations
would be continually added up through natural selection, till an
animal, which w shouldthink monstrus,was prodiced, horoughiy
aquatic & with a mouth perhaps proportonally as large 15
bt of 8 whale. Who would not think it monstrously improbable,
i he ha never heard of & whale, tha 50 igantc a animal could
subsist by sifling with s huge touth the minutestanimals from
the waters of the s
Facis o not tol us, s ar a5 1 o see, whether habits generally
change fis,coresponding snctures being/subsequently selec
whether structures modificd through variation, generally
Fiat I o piags (2T icaotrcously> Couiged o 1
the case of no organic being can we pretend (o conjecture through
What exact imes of i 18 progemiiors have passed. We may use
our knowledge of the habits o existing animals a5 o guide o
conjecture; and somewhat further,
that amongst the many living & greatly dwn:rsu“cd descendants
of some ancient & extinct form, some would retain the habits not
greatly modifed of ther several progeniorsat iffeeent sages of
descent. Really to know the transitional states, by which the
habit & structure of any one animalhave ben acquied, e ought
0 study the long line of its direct ancestors alone, & neglect all
col(u«cml branches. How lttle chance there can be, of one ever
very irneatectly, all the Hnesl ancestors of an
one form will be sty when w come o consder the el povery,
e th guse of richness, of our geological recor
Ty, Rowever,be hessnotiel, th when the habits of hfc of
(17 speces o sroup. oF gl 1 wndengo
change, as rom switming or giding t fying, Although asuredly
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, to be developed under many
subordinate forms, each with numerous individuals, until it had
arrived at a high degree of perfection. To amive at this, according
to our principles of natural selection an enormous period of time

35
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DIFFICULTIES ON THE THEORY.

would b required: On our former imsginary case of Fish beng

rendered tu 1d hardly expect that they would give
Tse 10 8 Whole clas of subordinate groups, ited for vanows
subordinate stations, until they had obtained through the slow

ly few in num
et doy it o So-ced Tyoe b S it woukd probably
Have been wih Lemurs.-the/ 1§/ Glcopithecus being looked ot 15
 ransitonal formif Bais had not exisied, & Lemrs had bee
Geveloped by panural selection ito true fyers, Hence it seems
probable that mere tansitional states between very different lines
of life, would seldom be largely developed at any one period; for
this would not happen tll the changing form—¢ om
aving some advantage over its compatiots —could H s new
place in nature with a high degree of pertcion The perfected
descendants would genraly caus, by the very principc of nturat
selection or the struggle for i, the extinction of their less perfect
rogetor. Hence_als, he chanee of Smdm fosel rempim 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 thory. e who belives ha esch species has been indepen-
dently created, must feel surprise, t least I remember formerly
having felt grest s, o . i manifetly adapid for
e, following another & very different line. [ will
2 iy |l|u\lralmn om Birds, It cannol be doubied that the
cral configuration of a Goose i for an aquatic life; & the meaning
S nabned ot ikl b ther are ong-lgged geese,
19 v/which run like gallinaceous birds, & scldom or never enter
et s M- G e o he belcrcs that the Ceeopsis
goose of Australia is perfectly terrestrial, & 1 am told at the
Zoological Gasdens that this bid & the <zndmh and oose
seem quite awkward on the water:/19/in S America the Uplan
Goose (Chloephaga Misgclanica Eyion) never equents the waicr,
cxcept Tor & shor tim afier haiching fo the protection of 15
Soung; the feo of ths Goose are well webbed. The long-legeed
Zoology ofthe Voyage of the Beagle Bids . 134 —Capt. Sulvan has given
me further paricuias n the habis of e bids

0
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DIFFICULTIES ON THE THEORY

Flamingo (Phocniopterus) has webbed ect,but lives on marshes
iy e € except in very shallow water. The
Fi ngmbm( i iy it o exemely hon cps. never
20/slights on the s watn,but icks up tsprey fom the surfacg
ith wondrous skill; y s ar al uited by o web!
The web, however, is consldemhly hollowed out between the toes;
& tends o b rairnentary s 1 the case kewise wih e Cercopse

with rudimentary organs f
Soing e e neion of the ebbed et iy be s to have
Secame rudimentary wihou aconesponding Change in siuctoe,
other hand there docs not cxist a morc thoroughily

aquatic Biv han tho Crebe (odheeps, b 1t o0 v oy
widely bordered by membrane. The Waer H (Galiua. ch\om—
us) m; n swimming about & diving with
et case e 1 long e e bordenedty h e Fringe
oF membrane; olher closely allicd brds belonging 1o genera Cresy
an swim well & yet have scatcely any trae of web; &

N
of fect, haunts meadows & is scarcely more
aquatic than a quail or partidge.

Scveral of the cases already given, such as that o the Ground-
‘woodpecker may be looked at under our present poin of view:
T may add that on the plains, inhabited by these woodpeckers,
T saw parrots (Conurus Patachonicus) which build in banks &
which can never ligh on a ree s ane does not exis, & yet have
theinfel,srcly adaptd fo peching with e we\ in front &

o behind: on ihese plans hete were o
oy e 1 i s o oo Mot olhev

wings & a Ioked tal & it lvs,by ct nhmg whilst on the wing,
natis, it quic checks of Tt el Fosgo, 1 was pariulay
Siruck 22/with the habits of he Pafinura (Pelccanordes) Berardi

Zanogy e Vopage ot s 145 Vigor i T vl 141, 413201
ctwaod, (Modern Clase of Insects. 275} ha

i s peraic e hich bavs o U o e

ol son i voring s Agsin e S it dhowid me specimens

o, i which i o

il o b il oy oot e 1 e for B

o, Query added inpenei: How 1 th Drone ive Bee? ]

Lo Beh I Socioy of Besgle Repilen .
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DIFFICULTIES ON THE THEORY

this bird in its manner of swimming, of flying, though rarely in
 straight fine by the rapid beating of its short wings, then dro
ving summv s I sk dead & diving 0 o suprsing disance,
¢ be mistaken for an auk o grebe: but the structare
o is noRl & beak & ather characies show that 1t undoubtedly
is on of the Petels,—those mos serial of Birds whil hunt the
surtac of the wids ocean for her prcy: her then we see  bird
 froma family having most widely different habits, adapied
15 0 i place o b Adk-of o Noriber hemonbert, ik aee
not found in the south./22 vln this case there has been a considerdble.
change in the form of the body & power of respiration: the wings.
have been greatly shortened, the tail altered in shape & hind toe
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 is sub-aquatic in its habits, using its wings for
diving, & its feet for grasping stones under the water; & yet the
acutest observer would never have foretold his singular manner
of ife from the most careful examination of its structure.
22/All such facts must seem strange, as long as we look at cach
species as independently created: it will be said that a bird
belonging to one type of structure has been adapted by the Creator
1o another line of Tie; 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
2 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 to which each animal must be exposed in the long
course of s existence, & remembering that the world is not open
from e to en for mmigaton, (s e see proved by the many
productions naturalised by man's aid) it seems o me perfectly
Ratural on oo theory, that occasionally an anmal of 3 wholly
different class or oceupation should intrude into that of another
Species or group of species which laboured under some disadvantge
however slight. How far its structure would become modified in
relation to its new habits, would depend on how far any change
ould be advantageous 1 it, & whether variations in the right
direction had occurred, & on how long a time selection had been
at work accumulating Such variations. On these principles, it24/
is not surprising that there should be webbed geese living
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
St o€ st e shonld s i ki o
with the habits of auks. —

Differing Organs of extreme perfection & complication. Although in
our consideration of the possibility of great changes in habits
comespondingchanges i the whole badilysrcture ave generally
been implied; yet it will be adviscable 10 ook at some special
cases of pariolar organ all we say of the eye? Is it
Concivale ha s rscendansongan Wi 1 power of ad)uslmg
its focus to different distances & of letting in more or less light,—
it s nearly pertet orrecion o chromti & splerical shr-
ratio d"have been formed by imulation, through

et selection, of inftesmally35 light varittions, each véefl
to its possessor. | confess that no language at first. seems too strong.
i tadnt e Shouctityof e seion

g 10 its own principles, we ought

0k (6 compare the vatiousy penfcted eyes h any one grour, one
with another; but the eye of each species only with the eyes of
s Tineal progenitors so tat if we Iook o the eyes of many
species in the group, we should have t0 ook 1o many lines of
ascent converging {0 one common parnt Thi s impossile;
& all that we can do, is to look at the cycsofnn existing animals
it cach geat clss, a5 » e foe Sgng-how T & tansiton
from one stage of perfection to another stage is possible; af the
satmc i, Rever Torgeting how srall & Hection the iving are
compared with the extinct,—almost infinitely small, as [ believe.
Letus brifly considerth cycs of he Articlaa: we have s he/
26/lowest grade, an optic nerve, coated with pigment somefimes
having 2 knd of pupl but wibout & ons o oy b opte
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 cannot possiby distinguish ﬂgurcs, & can
only perceive light fro ance towards
perfection by two Iundnmenm!ly Ciigent contsvances P,
siemmata (o he soralld "smyle cycs) which have acrystlling
lens, with 0 comes & more or les prfet vircous body_—that
{he eascatal pats of e eyes of th highee animals—, & which
b i g trom. cach poo of he et viewed convergi

different poits of the reina. Secondly “compound syes
formed of numerous, diverging, separated
e S
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DIFFICULTIES ON THE THEORY

cach point of the object viewed, except the pencil which comes in
a line perpendicular 10 the convex fetina; so tha'27/a separate
& distnc image of exch separate poit of the object s made st

each separate tra the
dxscov:r[er] of this principle of vision, calls these compound eyes,

‘mosaic dioptric instrument. In the Articulata we have numerous
rades of pertstion i the cycs: besids cadless diference i form
proporti n of the transparent cor in up

po
T3 0000 in 4 Sl v, heus e cute, 1 Melocs n Wbk
the Faoet of tho commen e "lighty convex balk xicraly &
iemally, that i e shapel: i iy
com el smooh, & he imfermal drded o feets,
i e safancs of which “ualenens Veoiclikss puskeeod
et développés™ but somelimes these enses can be detiched
a layer distinct from the comea. The transparent c
usun!ly atached o the cornea, but not rarely they are Getached
it free ends rounded, &/28/in this
T prosune, e convergin lense, & no smply 3 tabey exchding
all abligue ays Prf. Miln Edwards think that th tansparent
cones of the compound eyes are homologous with the crystalline
Tenses of the strvmata or simple cyes; & that beh ran
parent cones there is apparently a vitreous substance: on this
view the lenses in & beneath the cornea of the compound eye is
ructute superadded to that observed in the semmala. Al
gcmu Maller div

s of the simple stemmata,
ey s o & z\obuhr \'|lr=ous mce: & o s g i
transition form bety e compound eyes, unprovided
wilh concntrating ey o van of vaica. wihs such
appar

Reains s P gmdx\llcns & diversity in the eyes of the
Aticulata, numbering probably at least a hundred thousand in
Kind, & tat25/khe eve o sach is good for 1 habits, e i the
eye vaties ever so litle, & 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

* lementsof Physiotozs. carslated by Bty vol 2. 10 1 seq Al he s

ere iven are aken fom this eat work, & from Mine Edwards, st Nac des
Ene Yo 113 8 e, oo s A St a5 vion f
Crussces
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DIFFICULTIES ON THE THEORY

faces & lenses. If we here encounter no greater difficulty than in
the case of ather siructures, then I we look even at he tran-
Scendunly pafect ey of e cule, hough we have hardly any
urde forjudging on th probabie ranstiona siges, ye | hink
e diically 1 not actually ftal o our heory of nataralselction.
Nor ought we feel much surprise at our catire 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 seached ihet present positon at the head of the snimal
Kingdom seem to be wholly lo mongst existing animals,
we/30/ar f from understandi trivances by which some
Of the highest perfections of the ey are gained. 4 for instance the
adaplation o he focus o diffren disances
the great difficulty which I have felt in persuading
myself that so xmmuablc an organ as the eye could be perfecied
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
p the long-continued efforts of the highest human
inelects; & we naturaly inf that th eye has b formed by
a somewhat analogous process. But may not his nfrence be
presumptucus? Have we any right to suppose that the Creator
Sorks by the sme tacans o maa? If we mast compare tho eye
10 an optical instrument, we ought «ccording to our theory,) o
take a thick layer of transparent tissue, with nerve sensitive to
light beneath, & then suppose/3l/that from external causes,»
iy e of ths T 1o b Contmmaly chinging slowly in
density, so as to separate into layers of different
iekosken, paced ot diffrent disances rom cach other & wil

vexity: & further we must suppose that there is a power ahways
intently watching each slight accidental alteration in the trans-
parent layer & carcflly selcting cach, which may in any way
or degree tend to produce a distincter image <at one end> und
{he ciumstances in wich the istrument 1 used: cach of the
many new states of the instrument being multplied by the million;
preserved ll a better is produced, the old being then
destroyed. In living bodies, variation will cause the slight alterations,
generation will multiply them almost infinitely, and natural
selection or the struggle for fife will pick out with unerring skill
cach improvement. Le hisprocess g0 on for millionson millions
of years, & during each year of individuals o
VA s o bl ot g opic namer ght
s
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DIFFICULTIES ON THE THEORY

b formed,as much superir o one of glas, a the worksofthe
Creator Naturexare to those o

3210 regard to other organs of e patecion, fo nsance
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;
but the question here i, are the gaps o wide & mpassable that
they are fatal to our theory, whatever other evidence can
advanced in its favour. In the case of hearing to give one instance
of s grea difficuty: i a genus of e pelagic Crusaceans, caled

My tory organs are seated in the caudal plates

should have been moved by infinitely small & numerous variation
from the ons of the head, where the suditory organe ocour 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 cttiedes a subrelass of Crustaceans) plaeed on he 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 o the posterior
abdominal ganglion, whereas in other crustaceans they run, as
for s known, 1o the st cephalc ganlion; & i seems mpossble
effect such a change by slight transitions. This dlincat et
i et ol by bypathetically s
hearing 1s nothing but sensibiliy 10 3 common vibration carried
{080 Extrme pich; & hence hat & v, of common sendaton
might in any part of the body be perfected so as to perceive the.
finest & most rapid vibrations in air or water. An analogous case
oceurs in vision: that excellent observer, Quatrefages has shown
that some Annclids, which can swim & crawl tail first have eyes
at both extremities of the body; & there is another annelid with
& pai on each segment o s body. Now it s long been known
organsed animls, e 1o, cyes, yet sem o
th fom d ncss, & 1 has, et 3upgosed that
rally sensiive o light but Mallee has well
remarked that this is quite hypothetical that these animals may

ht—But our theory almost requires that in fow animals, like
m ‘annelids & planariae with eyes in diverse parts of their bodi

& Lex
oy oo o s Modial Tis  Gazete [EPEt
= Blemenisof Poysslogy Vol 2. p.
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DIFFICULTIES ON THE THEORY

that an ordinary nerve of sensation may be rendered specially
sensitive (o light.—/

35/Transitions in organs: several kinds of iransitions possible.
“Organs withour known transition states & changes of function in
organs.» As natural selection can act only by the accumulation of
slight varations, it may naturaly be ssked, do not absoluely
ncw ogans appet n pecis, o insmal groups of pecis it
a class? That this s of rare oceurrence is shown by that old saying
‘of Linnacus? become & canon in natural history, "Natura non
fit saltum " In rcent deys one of our hghes! aihories has
insisted how prodigal nature is in variety, how niggard in inno-
vation.' And in the same spirit, a great Botanist says "\'amu,,as
wehave see a thousand tmes lways proceeds by transitions.”
Before giving a few cases of real & apparent difficulty from the
absence of ransilonal satesin undersanding how an osgan coul
Bave reached ispresent ondition,  must make a fow ramarks o

eldom, probably never, mean our theory
requires, namely the exisence at ome perol of masional
states cbetween the rgan ‘members of the same

same
las o fin a6 those botween an adcayied vaiety & 8 pareot
species. Thu o give a sngle insince i we ook at the family of
umming birds, we shall find a pretty close gradation in the
m. h & form of bek, & athough ther ae considerable gaps in
the seris, most natualss would say tha nature bad hete pro-
ceeded by tr , a5 M. Gould showed me, there are
ey e, ook ot strange form wih the besk
bent almost rctangulary downards, & anothe with i uptumed;
b e o he e sl any wnsional o
cases however, do not seem 1 me (o offer any rel mn.cuhy St

s if we admit that the living members of a group bear but a very.

small proporin (o the exinc, s how oy hom e

warking of natural selection. Those naturalists who would lay

much siess on 0 simple & cas: as s ill ong ago have rejected
e need

O coneenmg . posibliy o wanstons ofan organ from
one state to another, we should bear in mind that a part having
a nearly similar structure may perform in the same individual or
in two individuals functions wholly different. Sccondly that two

" Milne Edwarés.ltroduet 12 Zoolog. Generale 1551 5.9 & 10,
s S Hilie Lecons de Rotaigac. 141 7. 30
50
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DIFFICULTIES ON THE THEORY

widely different organs may perform simultancously in the same
individual the same function; 5o that whilst one of these organs
was continued or perfected through natural selection i ts function,
the other might come (o be used for some quite distinct purpose.

in thse cases i ocs ot seam difficul (0 he organ 10 et
throughout lfe cither one or the other of its
Lwill now give & few fucts lustaing hese remarks; & they
Will Show b coutions we ougit o be s st in oot ary
s that s passage from onp sl of 4 organ 0 nolht 1y
impossible; or/38/that an organ apparently quite new in its class
is not some other part changed in function. In such cases the
extinction of a few forms would often utterly baffle us in con-
Jecurin through what tages an organ has sparenly passed.
Milne Edwards has often insisted how frequently in the
oes animats, e o g & o arently the same tissues serve
for digestion, i & respraton: ths the Iy has been
turned inside out; the outer surface then serving for digestion,
the inner ceasing to digest & no doubt respiring. This same natur iy
well as others often nsist on the advantages of a division of
physiological labour; for instance that a surface will digest better
i i e time (o act as lungs, or that a stomacl
will digest vegetable matter more effectually, if it has not, also, to
diget T 38 it presuppses says vn B mer prejcice
Ruminant above that of /
SSiouing w s dvamage from diton o ir bl selection
vill sy tend,where babits prmi, 0 speclise uch
“ascs a6 the Hydra & many Jower aints hersSame ||ws\u
perform mu!twle functionsi—thus o in many crustaceans, the
lim Firmers & branchc 39 v he Loneh (Cobits
he el limentary canal hets o course for s proper end, bu
likewise in aid of the fungs, "as this fish swallows air & voids car-
bonic acid": in Ihe hna of the Dragon-| ny, water is taken into the
intestine by the anus & it oxygen absorbed for respirat may
204 by the iolent expulsion o his wate,the aml progresses.

 Anoales des Scien. Nat. 3 sries Zaolog. Tom 3. p. 264 and

oduct. Zoolog,

Gencrie.
2 By, Carpenter in bis dimitsble Principles of Comparstive Physiology 4h Edit.
11 s o aes where h rnt fnctons e ity psined.

e ener) sircture retins, more primitive communiy of

o
. Honteren Leetres: Fith
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DIFFICULTIES ON THE THEORY

39/t v have, o, many insances of diinet organs i the

same idvidual simoiimeousy peforming the same finction
Many artiulate nimals have stemmaa & ¢ and <yes which
e ogans constructed on a undamentally diTeent prAGPIS:

the
Compound eyes not necessarly having any lens o Concentrting
apparatus. In respiration double organs are commor

animals brathe wholly by thei skin, o a8 in Nereids by a ghly

Even in frogs it has been experimentally proved that the skin

largely aids the lungs. The Proteus & other perennibranchiate

rephitos, bave at the same fimo both hungs & bgpnchine, Cerlain

sgides fave ok pulmonary sack & achescs, ong species of
i

tracheae act by carrying air to the diffused blood, & branchie or
lungs by bringing the blood o the water o ai & unda-

catally diffrnt. A few genrs of Gsteropod Nioscs hve's
pulnmnary s combined wih brsachis rgatar

40The proper fncton o the swin-laddet It i xplaned
by its name, but in some fish it becomes divided by vascular
paciions & has an air passage or dugtus pneumaticus into the

Sesophagas, & ceranly aids lcs)ﬂranun but these fish have, also,
branchiac. Thete can be no doubi. that the lungs of the Higher

“ideally similar" with the swim-
Blder of i & sccording o ur theorythe rogenor ofall e
vertebrate animals having lun & that
o was eected b he i badde havmg b pertecied
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
of a

c»mmoxngmm he Homelogous wilh the
of aquatic annelids; & therefore act:unlmg © our views there has
il s ot Zoog G,

Dt Al e 5 N oy 3 i Zonog Tom ., 182,

O ot Ly, et £ 1 560 T Awplir of whch

st allade o Webrs curous disovey f th swim blader i e (s
e B o, et s 5 (e, i Lochre

B, 2101 3 the Cobits barsani, the swim. bladder sppareny subserves 70 ot
Bincton—

Guer's Honeron Lectire o Fih . 27

Nt
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DIFFICULTIES ON THE THEORY

been, during a long course of descent & s grest chinge of bits
an actul comversion of branchise ino organs of fight though we
caomot even Sonjecture what were the iransitional Sages, On the
other hand the ramified aiiorousd vessels of Aneid, by

stage, for these sacks are considered by Prof. Owen as th
moighological sep towards trcheac; but 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, a real conversion through

; but in some few cirmipedes of this family which
ither live embedded or have a more perfect shell, this safe-guard
does not seem 1o be required, & the fraena have no glands, but
arc/d2/larger. In another closely allied family, with perfectly
enclosed shells, the fracna have o glands, but are very much

u

n considered by everyone, as branchiae, which
undouhmdly they are, although we have but (0 look a very s!
distance in the same uh class to see them serving exclusively as
a bridle to retain the eg;
e several exampies now given, we have seen in  respraion
alone, the whole skin, or a part,the legs, alimentary car
ks, ovigecis fracon & the svimbladie eee g o ctally
converted into true breathing organs; and in the case of insects,
branchiae probably converted into wings. In several of the instances
inct organs simultancously serving the
same office in the same individual.
Tn all the vast number of animals undergoing metamorphoses,
{Parvin memorandom on separate shect) G, § i sy e s nlined 1o
o s ¢ Bomologus of s, S om0 e 7
except ey carry ¢ et i fhrough body - Th ik
e sine ot it b o S Qb ek Bencnd
 of Squlaecon be consdered a5 new organ
* Hantrin Codures. venbran 3nd EQ 5. 29,
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DIFFICULTIES ON THE THEORY

in which the organs o two periods of e ar extemely difernt
it seems quite possible through natural selection
e o et . of 1 e the ther tem: Fikd e
(ricolisiitee S s mice by e molar teeth hav
Waterhouse flls me that the tecth of old field-mice
o e v oo observed with hng that i structure seems
slmost nomally o supervene wih agc in some spe
oodh I eri mmlhy dovble pisoden pockies & e,
i Sensibly n size & colowr of which fat M. H. Doubledy has
given me striking instances. Most parasitic plants are parasites,
& moutcimbing plants are climbers rom ther caricst days; but
the Cuscuta or dodder germinates in the ground becomes parasitic,
&its roots then perish: cerain shrubs' become chmbing lianas
only after having grown (0 @ height /43 v/Some species of Atriplex
e on iferent Tlowers o th same plan seds of very Siftrent
e same thing occurs, though i

poriaat shaaste oy iy large groups of plans, b b\u

in Buttneria &

& the other suspended.’ Moreover Al Br lghcsal,a(c \-f

an erect ovule beconing, during mammmn snapcnded A3Carsin

prasses” have fibrous roots when growing in bulbous
dy: e m\mcn:d e e of Rmuneuios uquauhi

differin a surpri er: the common Holly when old gen

s 14 ower Tees pricky & o upper smaoth. Alhoigh e

yet they are worth notice as showing the possibility of @
transition by the loss of one of states, different from/44/ordinary
transition.

That an organ should acquire a particular state at ane time of
life if useful to the species, presents no particular difficulty, as
we have seen that there is a tendency for a variation, or accumu-
Iated amount of variation at any period of e o b hereditary
ot a cortesponding perod; & we may pethaps hypotheticaly

Cxtend an analogous view 1 a varation n connexion w
! A de usin, Arcivs Mo, GV Nat Tom 111842 . 102, Monogrphic
| e il
NS Wods i enire's Bot Garet vl 1 p. 328
e 1 e n e 05 Sebn.Nar. | s Tom .. 134 snd in e, 60
MU Bt Nat Tom .

o Rbams, Amal 6 S Na | seris Tom . 324
Fhicum prateese, Hapkirks Fi "
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DIFFICULTIES ON THE THEORY

peculiar conditions; /44 v/ thus the presence o absence of wings

eltion to e temperature of the scason./44/Individual plants
florists, s certain dHollyocks» Dahlias?, have

el alwws o produce flowers of o colours; a varey called
The heterophyllos oak produses leaves of several shapes; these
fendencies might become strictly herediary, especaly if aided
by sclection from the twe ing in any way useful (o the
Dame Seoghng Helhes e sretly i prckaces % he endency
is known to be hereditary; suppose the natural conditions tended
to make all the leaves smoother (& luxuriance & starving seem
to have a direct action on thorns & prickles): then any natural

grazing animals & would be destroyed «& would not reproduce
its kind, but if smooth only in s upper mm it .mgn erfectly
reproduce its kind, & thus a varicty or species be produced with
Leaves of two kinds, owing (o natral selecion caing only about
the lower leaves.

TRel & apparnt s of ity e itin of oo By
the foregoing cases it will have been seen that an organ may pass

laving been spparenly m.mmd Jometimes, by onc_ organ
performing & being then specialised &
Foied o one. andion somedmes byt danch organs
performing the same funtion, the onc being continued for the
ame & th olber beia eithe Mrohied or rsfened to mother
offoc; & somoties by a organ normally having two sits at
diferent ages or under difetent ircumstances, one of the sas
being preserved & the other st Probably many exa
be collected of a part or organ, which, from our not knowing of
any ntermedine grade, e shovld be vy naturallyled to ook
a a8 crested for some few & speial end. Bt considering how
malla proporion the Hiving bear to the extine, | have been
mm.l\ supisedat the diffculty, which [ ave found in collecting

examples of hould, however, be
ere naticed that i e | organia g »cry isolted being,as
the ducklke bill of the o omuhorl\ynch or rgan common
e prestee pibt O & great class ag 10,6 shmcbladace

s, fhe welscreting ogans . Spiders & » thowsan sueh

cases, we are very seldom able to indicate intermediate states, &

therefore are not able even to conjecture how such structures

could have been produced through natural sclection. But this on
539
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TIES ON THE THEORY

our theory could hardly be expected for isolated beings are supposed
tobo olted by extintor, nd n the casc of 4 orgn common
to the whole or greater part order to find its
otemediate sages we haund sonmally have to secend ot
tme the natural sclscion of many divese fomsshvays implying
a vast lapse of time, & the extermination of mumerous less perfect
forms) to about the period when the wholc o grcnler oot he
slass branched off & nherited rom <o rent the organ
in quesion. And o ascend very fa baok intme & o i the irge-
it ge, o "hih. . g coranon > il rge i
was produced, would requie infnely more perfct geologcal
tecords, than we can hope to acquire. We can only hope to do
m when intermedial s  appen (o have Iv==n I\anded dmnv
inheritance to the  day —/47/But exi
mmuny judged ven by !hc pm\c»plcsoiour thry nndcublcdly
. Prof s that

omsmnally (huugh rarely creal:d s the ‘branchiae of dxe
higher Crustaceans as an instance of an organ, not formed b
It tatte; 5f iy prectacht Pt DT st think the e
lately given of the branchize of cirripedes, a sub-class of Crustace
ought o teach us extreme caution: there has been much cxnncuon
amongst the Lepadidae or pedunculated cirripedes & if a
more formns had become extine, o one could have eve told, Ut
the branhine of the Balanidae rere ot s new & secial cesion.
Mostnauralsts ook atthe poionous glands i venarous nakes
specilly created organs, & not & modified suivry glands
Which thei position would indicatefor hei inimate slmcmrc
is wholly different. Here then, apparently, is a case in point. But
16 we baow that many nnocupus melkis have shanaciied or
grooved fangs, which convey into the wounds made by them &
Gopious suppty of salva fiom the large glands at thir bases:
48/and s [ have been informed by Dr. Andrey Smih,that a bie
o such snaks «Coluber hombestus) causcd him imimcdie pai

4 b sccounted for he mete prick, 1 m St beheve

i o e o & o doub et 10 o
cven 0 alled mnoruous Shakes could byjusal slealonbe
owly converted son, as deadl  of the most
nakes, cnxnllmL Wik s change. tn the Jntimate

Sructure of the gan

Introduct 1 Zoolog, Generale
7
7D Simih, s, i me it i the Ditch Colomits sirer hat the Boors-

linge (Bugeptains Capeni) s maks wihom any rope poion Snd, cuvses
5 desth of mal anmats, which it Bics.
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DIFFICULTIES ON THE THEORY

In another snake (Tropidonotus rudis),’ we have an extraordinary

iructure, namely the points of certain processes of the vericbrac
are tipped with enamel, & penetrating the oesophagus, apparently
serve as teeth./48 v/No intermediate structure is known; but,
Prof Owen tells me that by.passing the finger down the gullet of
other snakes, homologous process can be felt, pointing downwards;
& he thinks is quite possible that they may aid in forcing prey
down the oesophagous. (The point of the ibs, T may add in serpents,
certainly aid in their progression)/

48/1 had thought that the case of the Surinam Toad (Rana
pipa Linn.) was quite isolated, here the male ghues the cggs of the
female on her back;/49/the skin of which swells & rises 5o as (o
form cells. In these cells the cggs are hatched & the young pass
their tadpole state. But I find that in a common French Toad,
well called Bufo obsteiricans, the male helps to deliver the female,
& then ataches hem to s own thighs, Morcover acly in the
same quater o th globe inhabitcd by the Pips, s (e
Jefta Blank space i the manaseript 14 allow seversl lnes D

e s aiophn] At an e Mk Tikely hat
instances of apparently quite isolated structures might be found:/
49 vathough the highest authriy, Kirby & Spence,” say "here
is a regular & measured transition from one form to another, not
only sl respec t beings themseles, but, lso 1 ther organs

roduced, without a gradual approach to

o the male Cicadse wih s doubg
e e o e e i s of a violin
The Bombirdier 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 (a5 1 know for
 have received o dischrge from Cychitus in my eyes. but not s0
volatile as to turn into gas, & therefore not accompanied by
a crepitation. The sing of a Bee or wasp is an admirable weapon,
but omologous* (o rather identical s in th Hive Bec the, cges
pass through it) with the ovipositor of other Hymenoplera: & the
Evipositor n the Ichneuemonidas i known 1 be occaorally uesd
n organ of defence, causing "a painful imitation”, & for
diving prey outof concesled plces./S0 v/Wasps & Bees & Ants

§ mmjm o Eromatogy.val. . 4
5 Vwond Modem Clomiteation o nsces ol 2.p.
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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 inexsting Ichneumons both uses o the sin shadqwed
forth in an_ovipositor: but I shall return to_this subject.—'/50/
(Ko contimt e ot of Iehneamons inging
“The scparation of the two sexes at first scems a difficult case.
On our thory it requies hat the carly progenitos of cvry clas
t ow counenaned evey in
imentary mammac & womb: of
the males. In plants we can trace num:rous/S\/lmermedlal: steps
between hermaphrodite & unisexual fowers. n aninal very few
soch stges are known: bt in sl the many cases in which herme
aphrodites couple or are mutually necessary (o each other, as in
e oysier in which the male & female clemenis are matred ai
ery diffclt t belive tat n some
e the female power might become
mately o sbort. And in the Hydra &
i ores o Il mctnce exclisly male, some-
times exclusively female,but generally hermaphrodit,

Thave given this case of he sexes, that 1 might aifude o the
Complementary male o iipedes, whic show it how unexpe
a manner nature can effect a transition. Nearly all cirripedes are

hermaphrodies, though belonging o te great cls of Crutacea
in wi s almost unversally are disint; but in two
genere’ T found the sexes quil/S2

i become extnt i quesion couldneve have ben snswercd
In these two genera, some of the very clos:ly allied species have
he ssxes Qisnct (i one instance the [omale carying in (wo

c, moutiless, shotived males, which

n

are hermaphrodit, but wih the shaleargans rather feebly

developed; and thess hermaphvodics are sded by s succession

of minute short-lived males. From these males being paired no

* Westwood in Loudon Mag. & Nar. History. val. 6. 414, & Modem Class of
Insectovol 2. 68 & 150,

§ [Ba] SpimmenctoMolers i, 1635, 11

O, Lectres on e 3 i 31255137

© Gyt B Al o o obe ners B 0, e Tl & Sclpelm,

by the Ray Sociery.
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DIFFICULTIES ON THE THEORY

with females, as in every other known case in the animal kingdom,
but with hermaphrodites, I have called them Complementary
Males. How casily in these two geners a separation of th sexes
could be cffected: we have but to make the male organs in
hermaphrodit aieady (eebly developed, Sl/mmc fesbly dc—
veloped so are already par
Tnais. & il hen cCasmg iyl s
full dignity.ofthe male sex.

unds are definite, it scems at
mposbe Lt & Suhoenes o pian: shovid Shang by b

g o soudily ades GOSN KacVE e WG case
of wheat & the opium-poppy. But Prof. Christison has shown’
that Ocnanthe crocata produces a virulent goison inEngla, but
is innocuous in Seotland: that Hemp yields a peculiar gum-resin
oy when grown in bot counies; and Dr. ehonss ha\ show
o e o it X Vi T ot it S S
contains somewhat difernt chemical & crystlline substances,
which ae ued for

ecric organs of Fish,—those wonderful organs which,
a5 Owen says, "wield ai il the artilry of the skies” —off
3 special difiyly. Ther intimae strucure is closely Sl 1o

most difficul o imagipe by whit gades
ey Coul hve vl ot the predegt el Nexeniclonsthe
fact, ecently discovered hat Rayer which Rave never becn
s

similar to those of true clectric fishes, e int e st
present 100 ignorant to speculate on the stages by which these
. oy alien ytit 5 vl e ol et 1 ot
Torpedo & Gymnotus, may have been acquired. But the special
difficuly n this case i in the fuct that the Elecrs ihes, only
ut a dozen in number, belong to two or three of the most
Gitinet ordes or beter sub-classes of Fish This curious/Ss,
subject of closely imilarorgansoccuring i ogani beings, which
arc remote, in the scale of nature, that is, according to our theory,
 Gnenes il 1857, 515 Philosoph. Trans 1848.. 3
i Lecmres Fih
B mm. Bl 8 Canparaie Py (0 ) b
tcrcting discussion on he FIciic organs of fsher compare . 465.470, &

Stor Proceed. Royal Sos. Edinburgh. Dec. 2 n Jon
Goadth red pper o am bt &' shows s e rgan 56 Rey s e
, middic & pasterior of he caudal muscl, grealy modified
Valenciennes in Archives d Mus, d¥ist Mot Tom 2. 1841, p. 44
8
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DIFFICULTIES ON THE THEORY

hichhave branchedof fom s common pogestoratan immense
oot period & threfre e bandly owe s Slr e
Grgan 8 cammunity of deseeni will be ereafer sonsidered.

Neter nsets—We now come o our st & by fa most iffiul
of transition, namely the existence amongst wasps,

nnls & termite of neuters,or el emates, which ofen difis
e & intncs \'rom their parents, & which cannot them-

S e s i, Ve Boce st s o
o diteutnes. T shal be compelled incidentaly o llude 1o the
subject of nsicts, whichwill hereafterbe ested of in  searate
myself to

oot c e

f the difficulties, firstly, w
2 in Boes s, elonging 1 e Hymeno
& in Whitc.ants/56/or texmites, belonging fo the Neurapters that
is fo 8 distine orde of nsects his cas is paralll with that of
electric argans in fishes of distinct orders & will presently be
discussod. Scoondly, bow could the fenales Bave becn rendared
sirle by the sgeney of naturl sclection? Thirdy, when formed,
how could they possibly come to have a different structure &
nines lrom o pavore Ths Iter mos custos it

il best b undersond by n cxample n crsn Ans e pevters
consist of two kinds, as in Eciton, the soldier-neuters have
crormous, peculisly curved jaws & inne preatly different

e sol
neuters have large heads & instincts likewise d|ﬂ=r=m from the
three other occupants of the same community. Now supposing
hat thee soier-nuters had been ordnary mals or femle nsects
1'Should have boldly said, hat 6rst & shght enfargement of the
jaws or head had been favourable to an individual, that this had
consequently lourished & propagated its kind; that of its offspring,
those with the largest jaws or heads had <been selecteds surviv
& that tisS7process had been continued, unil great protruding
jaws or hea been attained. But in neuter ants, which are
onatitely el haw 1 this possibe? Granting hat n an in
vidusl neutr a very slight enlargement of the jaws or more
belic had use 10 it or _its community, &
Lhal n o. ey had i consequence benefited by the buter

mm et ndeied 1o M F St of e B Masem, v o e s
authorites on Hymenoplers, for much vaiuable nformation o
llowing dircsson.
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DIFFICULTIES ON THE THEORY

surviving; yet the neuter could leave no offspring to inherit the

ty,—to vary again, & again have the favourable variation
selected & propagaied. How then could the great jaws & peculiar
instinct 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

habits, & being then propagated, is false; for whatever may have
been the habits of life/58/of our neuters, they never leave, (at
least in ants) n(fiprmg o inkert the cffects of habit or pracic
not doubt that use & disuse may
et et & e pherited, yet long before thinking of this
e of nener-insects 1 had conced hat the effcts of bbit
were of quite subordinate
et wo will onsider the simple fact how it is possible that
communities of insects should come to possess sterile females or
acutrs:this 18 ot a special difeulty, but only e of e same

have been estimated at up even o 40 or 50 thousand to one
Queen. In ants there is no reason o suppose that the neuters ever
lay eggs, though Huber has seen them coupled with males, an
a0 which always css thir death./
59/In the Hive-Bee, the neuters occasionally, though rarely lay
s, which invariably produce only males. In Wasps & Humble-

& the eges they lay yield only males. These small females are
said by Huber” (o be attended by a small number of males, &
therefoe 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 been known o lay cags %o ViLastly
in one of our common Wasps' the workers produced late in the,

* Kirhy & Spence Inroduct o Entomology v 2.p. 1.
} Kimy s space vl 2. 10

? Dcrnon & Von Sicbotd e Parfnlogncis gt o, 1597 These
covery hat
erdavay mmmm@umymamm
* Vet Gemanica F.Smih i Zoologis [ ~See(1843) 1616]
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DIFFICULTIES ON THE THEORY

‘autumn are larger than those produced carlier in the summer &

almost seem (o be graduating into the state of ferile females.
59/1n our third Chapter mumerous facts were given showing

how readily organic beings under changed conditions, not un-

produces twin calves, & one is female, she is a frec-martin &
always sterile. In the male Lucanidae, or stag-beetles we have
seen hat calltorsars ot satisfe Gl they posss a sercs0/
andibles developed to 2n cnormous size to mandibles
eing e o hons ot th fmate s belive o b caveca
by the amount & kind of food which the larva have obtained, &
e must suspect that it stands in some relation to the virile
‘power of the males. Male & female Brachyourous Crustacy
in the widih of the abdominal segments; but in some species
intermediate individuals are not rarcly found' & these females
are believed to have been rendered sterife from some unknown
cause/60 v/In Lepidoptera Mr. Newman® has given good reason
for belicving that the females in the autumnal broods, when two
 not normally produced, are utterly sterile: this has
been observed in France & England; & the high authority &
experience of Mr. Doubleday is adduced 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
lke the ahers, but withoutany waste of time orvita orce from
breeding, might be of immense service to the community. IF this
wer Sor B we e it 1 60 wih sosal insests,the saural eioction
‘would favour those communitics, in which some of the individuals/
61/had been exposed to conditions, 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
me peculiar food or otherwise treated 0 s to
have been rendered slighly less fertile than the other larvac. Then
Al selston o th siuggl fo B, would cntre the con-
case of the same treatment, so that the degree
o il:nh(y o the mumber of sierle individials hight be incrased
for our great difficulty of how neuters, not hayi
can b ol e o ugh il slcion. 50 810 i s irios
? Unfile pace et o .| * Zoologist 457.p.5764.
366
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DIFFICULTIES ON THE THEORY

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 pecis of wasps & Humble
bees might be modified by inheriting any selected modifications
in the females/61 vijust as bullocks of the different breeds of
catle, <& capons of different breeds of pouliry, diffr from
cach other & slightly from the perfect males of their own

St the Hivebee,the queen difers gready from the neutrs
in instincts & in many important points of structure, as
mouth, shape of sting, absence of wax-secreting pockets, & of he
seversl curius contivances for collectiog & cumying pollen. Now
in most of these respects the Queen differs not only from her own
neuters, but rom the typical character of most socal Bees; & i
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 bees nests, have lost
similar points of structure, either through disuse, or through
natural selection, of both combined. Tha I the Qucen Hive Bee
the loss of certain parts or any modification of structure shoul
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
o partiular reatmen of the larvas this we know trom/63/the
t that larvae which would certainly have become neuters &
Bt ot R e ke & i e o i
hind-legs & can by a particular line of treatment be wrmed into

other social Apidac to ancient inheritance; the fertile female having

lost them cither by disuse or through natural sclection, but alwayg
on with a certain line of reatment during the Tarval state.*

Thi seems  vry bold Iypathe, bt then et oo inds of

neuter Hive-bees; one larger, with a more capacious stomach, much

rester powes of seceing wax & Which dos not build he other

" Kitby & Spence Entomology vol 2.p. |

ey o tched i workeresel iy b wal it b endered 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

neuter-ants, in ous layed —/
64/In Ants the case is reversed as compared with Hive-Bees, for
their neuters, in di from the fertile females, differ in an

extraordinary manner from the typical structure of their sub-order,
tamely n being sivays wingess, in th very peula shape of
their thorax, in the frequent absence or very rudimentary condition
of the ocelli & indeed in wme genra (as Ponera) in being destitute
both of ocelli & compound eyes.* But it deserves notice that
one allied family of non-social Hymenopiera, the Muillidac, the
females are. wigless, destite of ogell, & the thorax is often
singularly fike that of 3 neuer ant: hence, perhaps, it may be
ferred that there is some correlation" between these points, so
hat If one were modified, he other points would tend t olow.
64 VIThe neuters, also, differ from the fertile females in size, in
the shape of head, & of the mandibles,sometmes in the number
of joints (Pseudomyrma), of the anteninae, & in the form (Crypo-
cerus) of the abdomen.® /64/Considering the terrestrial & sub-
terrestrial habits of ants, the Lamarckian doctrine that they have
Tost their wings & ocelli by inherited disuse seems very tempting,
but how utterly false; as it i just the wingless individuals which
can never leave offspring! As queen-ants, like the large female
wasps & Humble-bees, o the frstfoundaion of /6 commnity
do all the work, any selected modific
transmited to i neuter ofsping; but how could these neers
cquired, through natural selection, a structure so widely
different Trom that of their mothers? Moreover the neuters in
closely allied species of the same genus, which we b
Releve 1o have all dscended from 8 common ancesor, alt, of
course, differ from each other. But the difficulty comes to'a climax

‘penera two kinds extraordinarily
different in structure & 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
K & Spece vl L. 492

Transace Eat Soc. val 3 l';r\i ,m. it
+ Wesnwood Modern. i 5213

© Sec remaks on s s
, vol (IS

i oo i Annls & Mg, of ot Hisoy.

ats vol 2. p. 215 & val3 p 156, [See Appendix or
o S o ooy ok

a0
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DIFFICULTIES ON THE THEORY

species of Eciton & likewise in Atta the soldier neuters have heads
i as big as thos o th working neutrs In a Menican genus'
ordinary working-neuters & others never quiing the
nest, with the abdomen swollen into a great, amos diaphanous
ol Akt G e 4 I o s s of
workers: these inactive neuters serve as mere disillers of a sac-
charine fluid, which is stored up in a sort of comb. Lastly in the
Drfver o of W, Affct (Anomma arcrs, Westood) e are
according to the Rev' T. three classes/65 viof workers,
differing in size, i hsix manner ofbmng, & in the work which
they perform: and all are absolutely blin
ki ave as these several difheuiies ar, do they overuhelm
our theory <of natural selection? Let us turn to our best guide
the processof slecton by mi
almost invarigby slects rmm cxtemal appearances & breeds from
the individual which he approves of: but let us suppose that he
cooks & (3tes & cabbage of adish & Buds it very fne Havoured
that individual plant is utterly destroyed; but lct him sow sccd
from several plants of the same stock in separate beds; of these
seedlings let him cook & taste some out of cach bed; & let him
Sein sove s Trom he bed i produced th vesTavouscd
plants; & so repeat the process: in time, I cannot doubt he would
Rt bis detirea varicty ruo without sver haviag bred From &
selected individual, only from a selected family. Breeders of cattle,
like the famous Bakewell' who have aitended to the grain of the
muscle & (0 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
illstraion: the oxen o castrted animais of tho Cravons6/cale
ave homs not only much onget han those of the Bull but cven
have such confidence in the principles of
inherftance & fn man's power of selection, tha I ully beleve
fully noticing which familics produced oxen with the longest
horns, a stock might be reared, which not having themselves very
fong homs, yet when castrated would invariably produce oxen
yith extaordimrly long horns: thisseems o have been effcted,
T presume accidentally, as far as size of body is concemed, in t
oxen of the Devonshits & Herefordshire breeds, which oxén ar

' schin Bl Tom

o766,

 Flaonsof e Soc.vol

1 See, Marshalts u:uunm!ﬁxkzwmspmttmm in Youatton Cate.p 191

* Youatton Cate, . 17, The oxen of the Devonshire arle ve mach Iarge in

body than the Bl & e Bull ¢ very mach Lrges e th cow. Tn the Reseford-
»
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DIFFICULTIES ON THE THEORY

ofan exraordinary size. Thisprnciple of selction, namely not

of the individua of the family which
produced such mdmdunl has T h:heve e folowea by sture
in regard mongst social insects; the select

characters hemg atad hed exclusively not only 1 one ex, whi

is 8 citeumstanee of the commonestoceurences, bt 0.8 ocuhar
& strile state of one se

Now to take th case = of neuter ants, which neutes difer more
parents than in other soclal insects; if the absence of
wmgs/ss/ms any advantage 1o them, & we may fairly suppose
that 1 would be 50, eeing fhat the qucen anis & termites ear
off their own wings as soon as they found a colony, then I believe
that those males & females which happened to poduce neuters
with their wings aborted, or with them ever so little less, would
bave s light scvaniage; & of the myriads every year bor these
les & females would have a better chance of surviving & pro-
Creatng neters with les & less wing, il wingless newiers were
produced. Judging from the Mutilidee, with m Toss of wings, the
he Taw: , would be

degree by s action being indirect,—that is on the family alone;

the individuals thetnslves bom with any usefl vaision never

caving offspring. Had it not been for neater msects, .am bou

o confess that T never should have supposed tha his process

could have been as efficient, as our theory requires it to have been
Extr

el
mus/697be; we have, ot least Tor Bees & Temites, o super-
abundance of time, for fossil Bees have been found in Jurassic
e e sl o s oFihe Carvoifernn aget

According o allanslogy, netes rom the same parens would
not all present the same variation, or the same in the same degre

n the cae of Ants for instance, asslogy would ead s to it
hat some few night be bor it wingsslighly smaler or the

jaws slightly lar ot o thr Seviton byt s e
would rtain meu \lmferm  character Therefor e urged
we oug ave munities presenting inter-

I arbdes more pecialy s the can bt have b no

s catle,the ox s, 150, & very large imals & his cannot b simply accounted
= i the Duham or shorthor oxn, | 4 assured.

ehems o Cutenoxen e 157 o Yot o
Ly: al 0 Gealogy. 1355 . 359: Pictees Paleontologie 1545 Tom. 1V

)
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DIFFICULTIES ON THE THEORY

crossing between the several neuters to keep them all uniform
in structure. But I belicve, 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 generations
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 neters, & then again extended 0 all the neuters &
s0.0m
ot it were an advaniage o the communiy that only
certain proportion of the neuters should have, for instance, larger
bodies or jaws than the other neuters, then I can see no insuperable
ifficulty in believing that by selection parents could be formed,
which would produce a certain number of sterile females with big
bodies 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 continyed selecipn might pechaps e renderod berediary by
d: there is a grape. /71 fwhich produces almost regularly on the
Saime bunch smallround and lage oval bees,—a characte | may
add, considered by Odart as usually amongst the most constant

thers must have been communies presnting durng s long period
grades between the large bodied or jawed individuals & the

it must have taken an extraordinary length of time for iosion
scting ony on theparets t produce a defined in of demarcation
between the two sets of neuters in the same nest,—between the
eaviors, & workers, fr itanoe s Ecion, Cotading how very
few social insects are well known I am surprised that I 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
nests of Formica flava, though there are large & small neuters,
they so graduate into cach other that it is impossible to separat
them into two distinct bodies. In F. sanguinea, the neuters
if viewed in mass may be divided into two bodies, differing

" Count Odsrt Ampélographic 1849.p.71.
s
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DIFFICULTIES ON THE THEORY

considerably from each other i 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 a nest be carefully examined, a considerable number will be
found graduatng from one extreme to th other. Again in the
ramt of ARica72 Viwhich presents the unque case, o far
o o hree  classs o neers n the sme ne the Tages
warriors are thrice as large as the least workers, & differ in some
Sther tifling respects but Mr Westood: expressly stats that
Uhere scems indecd to be @ regular gradation in the size ffom
the largest to the smallest,” & "T must confess that I can discover
Ao charace Ly separate he arget mdreduats o the

n these cases, we have intermediate forms between the
neuters in the same nest; but If we compare. the amount of
differenoe between the o elasss of neviers it ncet of diffreat
social insccts, even within the limits of the same genus as in
Eciton, we, also, find a gradation, as might have been cxpected
from sélection having in some communities produced a far greater
diffrence between the newters, han i oters. n Humble-boes
neuters seem generally to vary more in siz in colour
umn e males o femals, Mr. S staes ot n 5. 7 muscorum,
ichincluesscvn epued specie of Ky, severl vaies
sometime coexist in the est, but ly some one i
eponderant. i Newpom 73 moriover, seemt o ave foundt
in some species two classes of neuters like those in the Hive Bee;
4

have been noticed by other observers. In the Hive-Bec® the two
[ Entomal. Soc. vol .P. 3. p. 102, In F. foca, | may add, (. 105) the
amm:emmw e i e aers o Arhi i smalee
. ing “usually moch pactlegs & s s
icns Etomalgicl T ansactins ol 5.,
s o B Hymasapieos APse- 1053 .3 5. Compar sz o the
s

¢ Westwood Moderm Classyol 2.p. 21
* The Ttian Bec (Apis Ligastics) s now considered by capable judges a only
ey i common e . & i Vi s cndeed xemey prubulc
by i perfct ety Togeher. They Giffer onsidaraby i colou, &
e e s e i B s B v e It

i Do il 1) sy e could gt e of e o ks

Gucens it i coont & n seldomer Sngng, b5 case, Boogh very tersing

by on Sichold Engl ransiat p 71, and Bienenveiting 1856 . 4) snd

R M e m e




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 difirence s ot skongly defiood, a8 the nursing-neuters "do
I quantities:'coccasionally, what
apirians cal Captain or kb appear in a hive; & here we
have the groundwork for the production through natural selection
of . thid clage of ncutes, ol $uch Captaly prove i sy wey
useful to the community'> Even in British Ants alone we have
some with a the neuersinthe same nest quite wniform i size
& structure; others ers of two classes differing slightly
15 e 8 ok panety B B o8 . Eomics e ot b
size & colour & somewhat in habis 33 in F. sanguines, and I3
cnmpamed by sight diffrences i shape of thor
o many ant the neaters are quite desutut of the ekl i
ot proscnt in he perfct sches; & in the smaler newters of
F. fava the el e “nly distinguishable under  high micro-
ower', whetes n the arge newtes o i spciesthey
ot Vistinely visilens but yet far smaller than in the males oF
emales T4/ some of the soeris, slo, of Eciton the two elases
of neuters differ only slightly in size, whereas in other species of
this genus, & of Atta & of Mymiccocystus & of Cryptocerus we
find e mostastonishing diftrences, n heads, jaws & abdoraen
According to 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. T infr that this as setally come to pass
with the Polyergus rufescens’ whi making slaves of the
netar of otee species (how ki tuly womderfulinsiact could
Bave been acquire, il e discusied in  future chapter) s n0
working neuters, but only warriors, or slave-takers, which have
Jows incapableof uiding et
discussed this case of neuter social insects at great
length, for it/75 viis by far the gravest difficulty, which | 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 commn dark-coloored neutr-bes sppear amonga the gokden
Bees eve in faly: this, however, may possbly be dut fo cosses oving 10 the
e e by ey e
iy Sptce Enbalogy Vol
3 ummm T hovan Wostnad [Clarecarion o nsect) 2279, phaps o
Ky Spce Tt Evomoloy 01 5 51
Iog,So

Yol 3. Fart
Trancacions W o o0 a.,m.,..m Vol 3.p. 161
¢ Wesmond Moder Class vol. 2.1
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DIFFICULTIES ON THE THEORY.

diffculty il ppear insupersbi. But T have now done my best
reconcile with our theory, the facts/75/(as far as
corpo(:l] Snicture is concemed) of the Qillrences of the neviers
from the fertile females, & of the two classes of neuters from each
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 variati
having become correlated to 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 communitics of insects, which have almost unvarying
instincts & for instruments, only their jaws & limbs, a division
Iabou secns to be passble only by the producion of serle
individuals; for had the different workmen been capable of breeding
ogehen th severa cass would ave 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
from no transitional stages being known, and some from our not
seeing as with Electric fishes, how any transition is possible; but
1 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

t we have not encountered very many more cases of extreme
difficulty in attempting to show how one organ or part may be
slowly converted into an apparently quite distinct o

Finally it seems to me highly important to bear in mind that
he who believes that each species has been independently created,
can only ssy that it hs 50 plessed the Creslor never or mosi
rarely 10 introduce a new organ. Or he may mask his ignorance,
&'say with Milne Edwards! tha the "lw of sconomy" 773
almost as paramount in nature, as the law of "the diversity of
products”. But on our theory of gradual modifications through
natural selection, the law of economy is only ent,
the canon "Natura non facit saltum" becomes scientifically
explicable.—

Similar & peculiar organs in beings far remote in the scale of nature.

T have already alluded (0 the remarkable case of Electric organs

occurring in genera of fish, as in the Torpedo & Gymnotus almost
! Invodsction Zoslg. Generle. Chaptert.
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as remote as possible from each other: but the organs differ not

nerves proceeding from widely different sources.' 1 have also
alluded to another very remarkable case, namely both ans,
belonging o the Hymenoptera & emics belonging (o the
piera. having comimuniics, served by steie {omajes; the ferile
Temals, T raay add i b cases, losing their wings, as soon/T8/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 the thora, which sine
‘The eye of the cuttle fish contains all the essential parts of the
same ofgan/78 Vi the Vertbrata, belonging o & dilrent King:
Cystallng lns, & vireols humous, corpus cilisee
& retina are said to exist,” but it seems that neither the comea, or
the iis, are homologous, that is different parts are worked in for
the same end; & the structure of the retina is extremely different
To give a case of parts of little importance; in the Echidna, one
ofthe ost abemant of the Marsupilia, & it placental Hedge-
hog, we se the body protected by very similar spin
the Vegetable Ringdom, Orchis & Ascepins belong/78/0 the
two main divisions of phanerogamic plants, yet they present a
curious resemblance in their means of fertilisation; in both, &
1m0 other planty, the pollen-mass i atached by a foatstik to
& stcky,gland" which when touched by an insect/79/is arawn
out, & s thus carried on fo the Sgmatic surface: moroover,
Gccording Aug. St Hilare® the sieky gland with it Toottalk
which becomes during growth united (0 the anther, are develope
in both cases in  similar manner. The leaves converted into
pitchers in Sarracenia & in Nepenthes is another instance of a
nearly similar structure in plants far from closely
10 our theory when we see similar organs in allied

of the Orchis & Asclepias, the Torpedo & Gymnotus, the Echnida
& Hedgehog &c, i in 50 far that community of descent,
homeves rtmote e common ancestor may have beca, would give

i Letues Fiswp 218 Sl Pslogy 1117
s of Comp. Physiolosy 41 i p. 30
Linn, Soc. vl 16. .

* Lecons & Botanigoep. 448
w75
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something in common to the general organisation. Just in the
ur last Chapter we have seen that the occurrence
of similar monsters in the most diverse members of the same great
class may be attributed (0 a like organisation from common
desent, beng actedon b Ik sbnoma80eases of change In
¢ of the eye of the molluscan Cephalopod & of the vertebrate
anima, 1 do not pretend that we have on sinle fact (without
it be the resemblance of the germinal vesicle) t 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 s ih & 3 whale something of the
same forms, from fitting them (0 move through the same element;
justas man ina il By siven by bis slction samething
in common to the form of the grey-hound & race-horse. A similar
docirine L infer, must be extended o the above given remarkable
cases of similar, though very peculiar & complex structures, in
beings remote in the scale of nature. Such cases are not common;
& in some of them the parallelism, as we have seen in the electric
organs of fishes & in the eye of Cephalopod & mammal is not
absolutely strict. Men, without communication have: sometimes
simultaneously hit upon the same curious invention: here man's
intellect, which is nearly the same for all, may be compared with
the power of selcction which is the same throughout nature; &
the general state of knowledge, the groundwork of all man's
inventions, may perhaps be compared to that degree of general
resemblance n organisation whih the members of the same
s have derived from common, but immensely remote,

Sncesiors/

$1/0rgans of litle 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 to me fully as great a difficulty, as the formation through
such means of the most perfect & complex organs./81 v/in the
asc, 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 of any one being, we may sometimes attribute importance
to characters which are of litlle or no service to the individual;
sometimes we may place to the account of natural selection that
which is wholly due to the laws of growth; & probably stil oftener
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
any black, white & crimson woodpeckers
show that Dmbably his Would have been a flse view: secing how
over the whole world Kingfishers, both male & female, are bril-
Tantly coloursd, we might naturaly alach some importance/S2/
10 their colours in relation to their fish-taking habits; but a closely
allied & similarly coloured bird, the Dacelo Jagoensis inhabits
deserts, fa fom vater & preys on lizards & grasshoppers.
o sielnely cceseny Silines i e o
Ao ot o o ey & th pryed e g e

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
mnatives use s branch us a thie.sker, are qite ncessary (0 this
trailing plant that it may climb the lofty forest-ree:
we might tibute (& pehaps truly) the formition of hese hooks
to a long course of selection; but the many curiously forme
horns & haoks on (res, which can apparenily be of Ao use 10
them from thei beight, may lesd o the conclusion, that such
hooks are simply due to unknown laws of growth; & that in the
Jav/E3faim hepiza has become 3 aler 5o a8t ake ‘dvanage
already formed hooks, & ot the hooks slowly formed to sui the
& habits of the plant—The open sutures in skull of the just-
mal/83 v/which allow the bones to close together 5o a to
facilitate birth, have often been advanced as a case of special
adaptation; but as the sutures are equally open in the skull of the
young bird or repile, which has to come only out of an cgg, w
s tha this tructure must be due to some quite independent
& being present has only been taken advantage of in the
i of mammale.
83/Probably we oftenest err in attributing t0o little importance
to slight points of structure in the struggle for life. Looking at
m
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the tail 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-skinned
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 (o 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 to the Hare, & we know in domestic rabbits how
prodigiously the cars have been increased by the fancier’ selection,
So that rabbits have been exhibited, with the two cars from i
tip [ inches in length: /84/ sportsmen, also, know how injurious
it 1o crop the ears of terriers, which have to enter burrows; &
ars of cats, for when this is done they
will hardly enter a wood. Again I thought that such an apparently
cture, as 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 wh
marsupials should not have eye-lashes would, 1 suppo se puzle
anyone to account for." Vultures which wallow in putridity
e ki of their head naked; whethe this aduplaion Is due (o
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 wifling importance, we
should bear in mind that sclection may act on them from their
concurrence in a more o less perfect state with other advantages
o 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
betier vision, might well determine which way the well-poised
beam should srike;fo of those annualy born 8 e alone can
leave offspring. Moreover a part or organ, though of secondary

impertance 1 Taos animals, ey be of  highest o some having
particular habits, as the external ear or eye-lashes to a burrowing
animal; & under such conditions the organ might readily be

* (Pencil note:) 77 Owen cannotremember having made any such staement,
578
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perfected by natwral selection, & subsequently 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;
3¢ for instance the cyclasts growing ivards, which cuscs
man much suffering & weakness of vision; quite enough almost to
ensure the d:stmcnun of n animal which had to provide for
st time

it isimgaahad writers have of late protested aganst

for mere variety sake or for beauty. Are we (0 believe that infusoria
are exquisitely sculptured for man to admire them through the
isrocope hi roest et lasniam s o me et
rash, as assuredly we do not know the whole life, its dany
advintages, of sxy e single being: ifve did, we could ey why
one is rarer & one commoner in any country. In the structure of
cach bein, very much must be auributed 10 the corrlation of
growth,—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
fiom ancient progenitors, a5 we see in an exaggerated degree in
rudimentary/§7/organs. But in every case, according o our theory,
cient progenitor could aust have
modified or acquired, solely through its own good. So that all
structures in all beings, making allowance for the correlation of
growth to a larger but unknown extent, & making some allowance
for the direct action of food & climate, must cither have been
useful (0 a progenitor o be now useful t0 the present descendant.
The doctrine that structure is developed for variety or beauty
uld,if proved, be fatal to our theory.—
ooking again, not to the separate parts ot organs, but o the
whole individual, one is Sometimes tempted to conclude, falsely
as I believe, that nature has worked for mere variety: thus when
we hear” that Mr. Bates collccted within a day's journcy, in a quite
uniform part o the valley of the Amazons, 600 different species of
Butterflies (Gre[a]t Britain has about 70 species), one may at first
toubt whether each is adapted to its own peculiar & different line
Flife; but from what we know of our own British Lepidoptera/
Crcn

ey RoyalInsiin F.15.1556.p. € —The Rev.C Kingae
[ pp. 1001

+ SNl Nt vl the Amason. 1853, p. 465

3
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88/we may confidently believe that most of the 600 caterpillars
would have different habits, or be exposed to different dangers
rom bigds & hymenopterous insecs, M. Wallace i ks interesong
Travels' scems to doubt the strct adaptation even of very differcntly
constructed birds; for he lays much stress on the fact of having
spestdly seen the b, spoon-bil & heron feding together on
precisely the same food; & 50 with pigeons, parrots, toucans &.
Bt und it can be shown that these pirds feed 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 woul
increase inordinately—the fact of their feeding together for a time
or even for the whole year, seems to me {0 tell 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 jut [89/matural selcction will not necessarily
produce absolute perfection, as judged of by our poor reason. Fach
organism must be sufficiently perfect in all s 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 er 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
Consious of s it & never reruming (0 s v But i this fatal
power of stinging, though it causes the loss of one memby
a member which does not breed) be of use to the community, it
satisfies the requirements of the principle of natural selection. If
we look at a an indepent ath
ensuing from the instinctive use of its own weapon must appear,
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 o be retro-serrated, so that their withdrawal
is so difficult; for the two very same organs are serrated in the

embers of the same order, for the
sake of sawing ot boring holes for their eggs, in 2 manner which
g
* Btan, Honey Bes, 1927 p 278, gves the best ccount of the ct of iging of

e which T have met it
* Pilosophical Trasactions 1792 p. 191

350

R e b e




DIFFICULTIES ON THE THEORY

has mostly justly excited the admiration of every observer' Hence
1 il e e animt progesion of B & Wasps wed el

ovipositors as boring instruments & that their cggs were laid with
an acrid s:crmen e boring msm.mcm having since been con-
verted in the neuer bees & wasps exclusively into an organ of

dcfonce; the aced Nuid having becn Falntifed inlo o virsent
poison. If in any member of the order, the sting graduall
o be habitually used for any purpose, then I do not de\lh\‘ mu
naturalselecion, by always/)Liavouring those individuals,
Sonl caiont Wit it |m.m..g1y bacbed singe T
ake the spicula as smooth as in th 2 which require
e equomt v rder o DA Then orey as a sore 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

accustomed to matemal love, but here we have instinctive, in-
veterale materal hate; but both are the same, if seful (. the
community, to the unconscious & unpitying power of natural
selection. We may err greatly, but can we call the drone or male
Hive bee a perfec creaion, whose sale unction s {0 unite with
the feuale this uslon Ineviaby cmming i death? I in most

insects, we admire the means by which the male finds the female,
s by that slmost incrdible pover oo moths which g0
often leads the male cven d chimney into a chamber in

Whichth femal s confined—or vhich leads som ohes o 0
Iimd92/8 know their emale, which never leave teit cocoons &
remain in a rudimentary & almost monstrous condition; if we
fusly admie this, oan e cqually admive the production i rdee
to fertilise two or ree queens, of some 2000 drones, uterly
useless i e hxv:, not even collecting their own
ing as ers like the male wasps, & s|augh!crcd et
Tk natoaltem ST (S by thei oo neases e
I in very many plantswe adnire the manner in » which insects
mptedt visitth flowers s a o carry the pollen exactly
on o T sigmaic urfhce,—as or osance it Orchi oF Asciepas
* Westwood Modem Classfcation of Insects. 1840. vl 2. p. 70, 117, 141. Also
M Tcwe) Duthicrs i Anniesde Seicn Na. i Zooio.—Tom. [
© M. Fabre i AunaldesSeenc.Nat. 3 seres oolog.Tom 11 . 161 (i i 4, not

2 iy & Spnce o Enomalop v 20 142
* Desbrufhn e Do of i e Be:Trasacions of Exomoe. S
Vot 3. Patev.
-
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or the Kidney Bean, in which latter the Bee always alights on the
left side, where the stigma lics exposed,—c:
a staned with equal pefection by the pallen being blown by
the ovules; for this is
e by the clboraton of deas clouds o the peecions granales
which are wasted to such an incalculable degree that buckets-full
Rave bees swept off the 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

¢ dead insects. But what shall we say of the terific waste of
umished & 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 least fou insects acrificed on
ud. But in all these cases, if the animal or plant can
successfully slmgglc Wilh s competiors, te principle of natural
selcton i s
nature selection can act only through the good of the
individaa, including both $exes, the young, & in social ammals
the community, no modification can be effected in it for the
advantage of ofher species; & if in any organism structure form
exclusively to profit other species could be shown (o exst, it would
b fatal to our theory. Yet how often on meets with such statemens,
as that the fish in the Himalayan rivers are bright-coloured,
according/94/[1o] an excellent naturalist, that birds may ca
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, 5 far s we can s, any diret elation (o is habity
A geatphysiologit supposes tha glow-worms sine tha bids
find & de e aphis excretes a sweet fluid, highly
Seehal o ants, . necenary: | presume 1 thov species which
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?
bserver supposes that the nectar of flowers was created
specially for insects; but here there is reason to believe that it
creon for the plant, & besides in many cascs is
indispensable by tempting insccts for tion.
e At one 300 3a(ed hat nects produce inmerable
-

R R e ot et




DIFFICULTIES ON THE THEORY

farae, & plnt iumersbl seeds, tht aimaly9may feed on
them; or that & suprising number of plants, a3 Wrangell
sked, bea ebie beris i the tundras of aretic Sibeia that
birds may be there supported: but s it not more reasonable hat
the innumerable seeds & larvac 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
plans, o 8 lestas good for them, s thepelicle of guseo with

whichsome agriculturists coat their seeds, or as the so-called
albumen with which nature coats o the ouisde ofthe seed but
the embryo within. One author supposes that plants with pitc

Tkl Tewves wete creted that anigacl might dnnk ot of ok
conained waler but the Samacenia grows in bogs where waler

is. One more of the many instances which could be given,
il uffice: it is commonly belicved that the Radle-snake bas
been created with fangs to destroy & the rattle to warn its prey!
In this instance, 1 may justremark,that in & venomous allicd

5. Ameri ed
Vibrated, especilly when. iiaied, the Tt inch of il
sufficient force, to make a slight noise when gliding amongst dry
stalks o grass: | presyme hat o one would think ha this hab

ore use, cither to other animals as a warni
Half fo g abjech then Ihe ibration o i tongue, o the
ing of a cat's tail when angry: now let us suppose that the

Tile bead with which the af of ths snake, 1ike 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

halus, & no more created to warn other animals,
ban K oeaerg tongue or the ot of th i the cat o
ed lion

Finally, although within the same class species having a nearly
similar structure may be adapted to the most diverse habits,
Thelieve that each single species has had its whole siructure 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 cthe conditions
of existence, as» food & climate. This conclusion seems to me to
accord I with the famous by

" 1Fofany e it s o lkely 0 serv f paralyse by ear o fscin
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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 of any kind

permit, nothing is easier than e the whole appear to oneself
gttt i b et b
Ghasic, an clephant & mouse, s Fog & s, i, iard & marmmal

could possibly have descended from a common progenitor. In-
volunarly one immedisely looks out for s chain of animals
irectly connecting these extreme forms. One forgets for the moment,
e hesc R et o have boen pesect et for enor
mous geological periods; some of them, almost if not quite as
distinet at the earliest period of which we possess any fossil
cords, as at the present day; & therefore if intermediate forms
ever did exist, they would all, or nearly 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 Oithorhynchus, which though an indisputedmammal,
presents in s skeleton & other parts some few plain resemblances
10 rept rds. 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 distinet orders of Mammalia; but now Owen has so connected
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 reptle: if then there be any truth in our theory,
it would not be ridiculous to suppose that the Lepidosiren could/
99/he modifed by natural selechion into an odinary fsh, ot into
3 reptle The cae s almostparallel with that ofen encauntered
by philologists: to one who knew no other language, dead or
livikg, besides French d Englih, how absurd woud the asetion
scem, that evéque & bishop had both ceraily descended from
e, & could still be connected by intermediate links,

With the extinet word "episcopus™ Let it not be supposed
that I wish to underrate the extreme difficulty of extending
cory o its utmost limts, T fesl it in every sense, The

utmost which I wish, is to deprecate mere ridicule,—a temp-
ting but faulty weapon for the discovery of our universal aim,

" Quoted from Geofioy SaincHilire Prncipesde Philosoph. Zoolog. 1830.p. 65
"
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Summary. ik s cnougsbaveboen givn—on e wnexpeted
ransitions in the ways of life in animals of the same cl
the diversified habits in the same species or in closely i peccn
and on the changes of habit in 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
difftent abit. On ourtheory of changes in habit or stnicture,
due to the struggle for life common to every species, we can
understand such £ases, s birds with webbed foet never hauntng
he waler, which must seem strange if every different speces s
viewed as an independent creation. So, also, with separate organs,
1 think facts enough have been given to show, what extraordinary
changes in function may be effected; these changes being often
fucilitated by the same organ performing two wholly different
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 that the part might have been perfected during
the life of an ancetral secies o which it was of th highest
importance, & seing hal satrs slection might lighly st on
e vaiatons/1O1fof s most mlgnifant rgan, ahen secidetally
concurent with olber advaniages & disadvantages. Even the
extraordinary difficulty of neuter insects differing in structure
from the fertile females, & being divided into castes in the same

to our theory, if we
der what man could probably effect & indeed has effected
under somewhat analogous circumstances by his feeble powers of
selection. Nor can the rare cases of closely similar, but not strictly
homologous organs, in organic beings fr remoi in the scale of
e considered as fatal; for the same means of natvral

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
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& as 3
but gives great support to our theory of gradual modification.
Organic beings seem t0 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
Forth g0od of anothe species, though s0 many munally proft
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
Citers principle of the “eondiions of existencer, & seem 1o
fulfilall that we really see in nature.

3
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CHAPTER IX

HYBRIDISM
INTRODUCTION
In s Chrisimas doy leter of 1557 Darwin wote to Hooker: 1 ave just
finished a tremendous job, my chay Hybridism: it has taken me
“monihe 10 wite, et all futs colcted todeiner Ths confirn the
et * on Hybridism —

e manuscript for this chapter so clearly reveals two distinet sages in

3 five lincs huving been shea
‘e oy e riginaly mumbcred 20 T caier B were pusied
., the following lavender folios of the newer

aper picees cut from the carler version and pasted on for
5,34, 38, and 45. Here in the text 35 printed the

beginnings and the ends of thesc older gray cuttings have been marked by
rical i cls from the carler draft were taken
over bodily 1o be incorporated in the newer draft, having their original folio

numbers cancelled and replaced by the mumbers approprate to their places
inthe seapenc of the e dat. pamely 20 8321 6. 30 13, 31 (14, 32
(Lo md35 16, e n eton € 4. o e Burwin S, there are about

the catier version of s chapte, namely original folos mubered: 3, 3A.
38,3D.1:3D.3 applements .10 b o folio 4, 1. 1718, 35:36. 48, 53.89]
bl

*"Bven afe the publication of the Origin of Species, Darwin contnucd

4"Ch 1 and dated: Dc 3-89 Aug 1560, and
the Origin, such notes wauld have been marked
e VIl for the corresponding chapte there

remove materal fom he manuscrips of s

orks e was geting ready 0 pubih

i of (oo 136 e scible he penci note: Used in Do, Animals
e o gl s e med

on the following fol 38,99, 104,
e he et pasvage om flo 11 it
an Cncheted 3 More dratientys e sheated ofF roms othr Toios parts

7 CD.MSS. ol 114, leter no. 215,
3

32
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HYBRIDISM

which are now missing, presumably because he attached them 10 the now
fssing manuscript for Variation under Domesticaton. The wording immedi.

B1.55/40, 50 v, 40, 80,119 v, and 132

HYBRIDISM

1/This important subject concerns us under the following five
e species invariably sterile when crossed, &

the resultant hybrids likewise sterile? Undoubtedly they are very

generally infertile in some degree. But besides the extreme difficulty

of deciding in some cases what forms 10 rank as species & what as

arieties, 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 infertiliy. In some very few cases it i, I think
impossible to withstand the evidence that forms which are uni-
versally admitted (0 be good species are quite fertle together &
produce quite fertle offspring.

Secondly: are those forms which from their known descent or
other reasons must, in accordance with common usage, be called
varieis, invarably quile frile (ogether & producs gt feile
offsprin

20This. q\lesuon may be answersd by an slmost universat
affimative; even in the case of varieties differing in an extreme

egre (rom cach olhe. But we shall e from a few expesiments
carfully conducted by hosile vimesses, that the feriity of
varieties when crossed can hardly be considered as absolutely
Neverthelessthe exieme raiy ofany, ven the sighest
degree of infertility between the most distinct varieties more
especially in the animal kingdom is one of the greatest difficulties
apposed 1o the theory of specis being only siongly marked &

consiant varstie; a ifficly ar moro grave in my opinion than
the striiy of o
Tirdly, do the sevesal laws goverming the degres & kind of

infetliy in the first cros & i she hybrid ofTpring, when hess

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
38
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gty ssem to e an incldeit] consequence ofoferdiffrences
thei organistion? [ think the numetous futs, which we stall
Eive, clearly pint to this Jater ahemative.—/
urthly: can the sterilty of one species when fertilised by
e & ofthi hybrd offspeing be i aay dogree explained; sy
that the view of their sterility being only an incidental consequence
on other differences be, at least partally, supported? I think that
some litle light can be thrown on this subject by the analogy of
‘hat ofen akesplace, when orgaic beingsar plced out o heir
Ratarel conditions of it
Lasy: independenly of the quesion of fetilty, do the off:
spring of two species & of two adnmitd varietics, when

follow the same laws in their variability, in Jemblances 10
thei parents, & in other such poits? I Hative i an b shown
that they do.—/

3 v/ may pr:mnc that the whole subject is extremely compli-
cated & that it s 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/Steriliy of species when crossed & of their hybrid offspring—Th
Serifity of o pure species, when firs crossed & that of their
hybrid offspring has not always been kept sufficiently distinct. It
docs ot sem apror improbable tattere should e dificultes
in the union of two distinct species; we might imagine, for instance,
ihat in plait the pollen tube/¥of one did not grow suflicienly
long o n the right dirction to tesch the ovle of ancher species
though n truth the obstace s probably always of @ more
recondie nature. But when he germa has been Totlised, & &
it Toma e b e s
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
ture becoming blended in extricable [sic]
confusion. And this at firt seems extremely probable; for no
doubt i species di blend ogethr, much o the perfctadapaton,
o Iobour by which chch spetes s Exeuenty
it for s own paticular Tindof i would b los & consequently
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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HYBRIDISM

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 bave been impressed ith sufcient srength to
veven the productonof a b n an c
T it could be proved or rendered ighly probable that sterility
in the fis cros o i the hybrd ofTspring wasa specally creats
cndowment, it would be 10 us a fatal difficulty. By our theory

at least i the case of the hybrids themselves, by natural selection,
as sicrility abviously could not be favourdble o them. In the
case of sterility between species & species, in as much as this is
favoursble 1 ther by kesping thet characies pure & vamized,
it is JusUlpossble tht the (endency might have becn scquied
through natural slection; bu T know of o fact leading (0 his
nclusion; whereas 1 o know of Fats Jeading o the view that

it s ncidemal concomtant ofather difference
importantservice rendeced by sirilly in Keping the forms
in natur disine, perhaps, leads s o overae ts impartance a3
a criterion of species. To explain what I mean: different species
on each othr with dllrent degrees of facity, &
though trees in forests occasionally become naturally grafted
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 varicties could invariably be grafied
with pestect Fcility, his quality, though qite unimportant to
the plant, would be ncarly or quite as good a criterion & as
valid an objection to our/T/theory, as the sterilty of species when

crossed.

What we have to 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, fo show that it is variable in degree & that there
3 gradation i diffret specis rom 3 eser i grater degree
of steriity. And all this, I think, can be d

TWAll st reatof Plants & will subsequently make only a few
comparative remarks on animals; for Hybridism has been attended
to_with infinitely more care amongst plants than with animals.
Klreuter & C.F. v Gartner almost devoted their lives to this

390
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subject; & the care, the conscientious accuracy & the astonishing
amount of labour exhibited by them i admirsb. Next comes he
Hon. & Rev. W, Herbert (Dean of Manchester), who cxperimentiscd
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
f two reputed species./8 v/Hybrids are designated by the names
of the parent specics combined by a hyphen; & the first name in
the mother; thus Dianthus armeria-deltoides, means a hybrid
D. armeria fertlised by the pollen of D. deltoides./

8/By "reciprocal crosses 1 mean the union of species A the

m reciprocal crosses.—/8/
By "reduction", T mean the process by which the off spring of
X8, whelher species of varetis, is brought, by repeated
crosses in successive generations with cither A of B,

nearer to that form.

Kolreuter, whose admirable labours have been confirmed by
every subsequent observer, concludes that all species whatever,
shen crossed e in some degree strile but thn e cuts the
knot, for when in 10 cases he finds tw quite
fortilo togetherho asoumes that they are vangtics, Upéortanarly
it is9/mot now possible always to know what plants, he really
txpgnmmuscd on;' but it is probable that several of the ten

1d be considered by the best authorities as truly only varieties.

Gaetnr, e s wuly vast experience, comes emphatically o

nclusion, namely that two distinct species are n
prtetly frl togiher: he cven dispuies e enir fertilty” of
Kolreuter's ten cases & wil are varieties; but
o5 from his tble i ppears that he s i ‘only three of hem,
Tdonots the has to come 1o this conclusion.

" Tho e plns o comcapendin i he Hikicss i & il of

% i i
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The laborious plan followed in every instance by Gaertner 0
‘measure the fertility of species when crossed with other species
(& liewise o thir hybrid offipring) was to take the averuge
of seeds in both pure arceis groving natumly (& Wi s
not quite so ifficul ¢ might have peen anticpated 3 T bave
found by trying in s few case) & then o take the mazimum
tumber of sceds ever produced by te o il
i i orde G0 climinie the seenowledged
citsow of the polluot beiny shvave ypliod 2 cxeeiy the
ight ime or nor ofen enough 5t successve periods, 1 0/and of
the plant being cultivated in a pot & placed not in a greenhouse
butin a chamber, & lastly of the early castration of the anthers.
He admits’ that in order to get the proper maximum, many
lowers in successive years should be experimentised on. Hence it

is much o be regeted hat he did not ske for his sandards of
comparigon the same speies anifcally fertlsed with ther own
pollen & tteted in every way like the erossed species. But [ Sup-

" abour would have daunied the lmost daunless Gasriner
o tet the il effcts of the proceseg, I have gone through the
Table, & have picked ou
id aificially fertiise plants, 20 i mnber, il o vo!lzn,
or with that of another plant, universally admitted, & even by
Gaertner imsel, 0 be & mere varietys & these latir are 13 i
number. Thus we have altogether 33 cases; & out of them 16 are
marked as having had less than full fertlity & 17 as producing
the full number of seed. Hence the necessary treatment lessens
the ety of everyolher lant, when aifiilly e ertlised
admitting that the umber of species, which are quite
ferble whe rosed 5 xremcly amal e ehecsof h betmons
slone woud educe the mumber by half] Moreover Gaertner himself
admit o get the proper maximum in crossed plants, many
fowers Sheui 6 cxporsmentne on-duting mecscsive searn
as been done in comparatively few cases.
‘xmm e p207,
* Bisants. ke 7213 $6 aleo Gurna Bl KeomasdorBeechung
. oy’ < soo

Hrom Gacnngt Basar 7. 385 Lyches ycxprim naonlly yilds 210-230 st
el wnn nunpnlkm ity b ysbed 3 s anly 192 seeis.
1 Btz

peration, 55 1 have myself found. Nor have | counted some
ey e, s chd would ndeate bt herc was same
By
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Although these considerations seem to me to throw some doubt
on the universality of Gaertner's statement that species when
crossed are never cqually fertile with the pure specics; they d

ot i he leat ke e doub the igh generlityof his concluson
for he cxperimentised on many hundred plants, & he asserts that
he never once! got the full & normal number of seeds. But the
case already given in our fourth Chapter of the very numerous

e s by Gacs
170 flowers of Primula veris & acaulis & on Anagallis arvensis &
coerlea, in which generathere i no apparent difculy ineeting

oss, nor have other experimentisers found any difficulty, must
Five it to seions st 1 Caerins only e succeede
in getting any good but scanty/1 2/seed from Prim: from
Adagalls A% T cananot doubi,a last i the caso of e pnmmw
& cowslip, that they are only varieties; & as Gaertner failed cither
wholly or nearly 50 in crossing them, one may well ask in how
many cases he may have failed in a lesser degrec?

T will give two or three examples of the results obtained by
Gerter by countin th seed. Inthe sevralspecies of Dinthus
the normal number n 3 capaule 0 120; whereas
in the g ki e e lbeed Mg inel only
ffom 2 to 547 For s enus & for Verbaseum & Lychnis he gives
the fllowing deiml ble”

is/As with the first cross between pure specics, so with
ke by offpring, Kihewier & Goerne mamn tht ey
are invariably steile./12 bis v/l may here remark that even in the

hybrid animals in like manner the spermatozoa are imperfect,

fundamentalerror in the operation: hus 1 bave not incladed amongst he vricis,
rimais veri ety & S o Al coeries & venio s s, mare
over, are not considcred as vavieiis by Gacrner. | may sdd in sespec fo the
Legumincsc, it Gaerer cnsed 53 owers o e common P8 il s poln
of undoubted varictes & did no in on singl insance obtain Tll fertliy, nor
id"he Witk the Kidney Bean 1 hav. v=n=d\y i oG he v o
he Sweel Pes, & have aivays faled, ccepl [ ). Andrew Knight meceeded
Wil the common Pes. 5 1 ave also succeeded.

e o sem o ot e i of et Do Lyoms
divrna & L veepertina - So Man S reciprocally
ek n e o i e e somas i v . 10,197,

i e geord Mo Lychni, Lobells' & Vebsseum
Basardz s 195 Bastardz 5 216y M

Jrides University Brose. repradd®3d with permission by Darein Oniine
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Proportional numbers of
soods,

Diatus
lised with

own pallen 10000,

Crossed with pollen of

D. superbus osin
favonicus 0
armeria 05333
Chinensis I
collinus 02333
deloides 0222
carthusianonum oain
nain ooin

Sose

diutinus

ychnis diurn na. fer Proport no. o secds.

with own polls "

i o07m1
Cucubalus viscosus o0
flos cucul obii
Sitene nocif o001
Verbascum Lychnits nat. fet. Proport.no. of seeds
own polen Lo
crossed with pollen of
V. phosniceum 08061
~ nigrum 06336
= blataria 0624
hapsiforme.
= austiscum 03877
= macranthum 02653
= thapsus 02182
— pyramidatum 00305

though the microscopical structures of the testis, even in so sterile
an animal as the common mule, present no imperfection: the
ovules also are to all appearance perfect in the female common
‘mule.'/12 bis/In those very few cases in wmcn Kélr:um obtained
fertle hybrid plants, he holds that their parents should be con-
acred s varies & a5 with i s e Gasrnr dvpiics
M Cost i th oy for ovale, s Coln Trsite e Phys Comp. 1356, Tom 2
530 For micoscoicl rachire ot e & e of spematon e Lulernd
1o Al s Se Nat 2 serics. Tom 15, 3. 395 k¢ Fo s of ovles 8¢ 1
Pl s Grenne Basurdzevgang + 367
94
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thei eni (perte) ity That hybrid plans s very generally
in some degree sterile, & tha they stubbornly retain their sterilty,
Teannot in the least doubi; & 1 willgive a few of the cases, which
have most vividly impressd tis conclusion on my mind: Tt
hybrid plants are universally sterie, T cannot admit, from facts
presently to be given. Indeed if the first cross between two specics
be ever quite fertile as 1 believe it (o be; nothing is known to
make one suppose that its offspring would be strile.

Even in hybrids when crossed daring successive gencrations by
the pollen of either pure parent, although the progeny in cach
generation gradually assumes the characters of the pure parent;
& sequires iy, gt peect iy it clmet It e
A hybrid lant may thus come perfctly to esembl in extenal
appéarance ane of s pure ancesirs & yet be/ Jterly sl ¥
Fok cxampl, s ytekd sallze by Garrtoe. Nicotisns nenicd -
Tt which means Gat e g grasmoier was pue N
paniculata, al nare rlation hving bce rustica, (or

 lngasge of reeders hevieg oy 116 oFviood 4TN. i
lllsa) differed in o respect from N. rustia, except in producing
fesseed” Klreuer found th very same thingin th succesive
crosses between these same two species; but made reciprocally, so
that in e ourth encraton, he Pt cold ot b ditnguished

 N. paniculata, but its pollen was not so good, especally in
wtun. Again Kolreuter” fond e hybrid Mirabils

J
plants more seslc than their hyhnd mother. These plants (which
were 3/4 M. longiflora & 1/4 M. jalapa) produced with their own
polen seven seedlings,of which some were quie steile. 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
nine seedlings seemed nearly worthless. Flere then we have a hi
degree of/14/sterilty continued down o the gr-gr-grandhildren
{slEetlsed i ench gensration) of  hybid which wasfeilsed
by one of its own pure parer
the cases st given, tl\e st bybrid had been femllwd cither
in one or in ail the ing generations by the pollen of one
o th two parent pecis o Fybrids ferliscd from the st by
their own pollen, Gaertner repeatedly states that he has never
Known the el 1o crease i the sucocssive generations, even
in the case of the most fertile hybrids; but he has ofien known it
! Gacrmer Basadz 450,459 Gaernr Basond. 449,450
: nmm, i e Fortsetaung . 4
e Nova Act Peropo.for 1795, p. 324, and 1797 . 373, 375
395
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to desease s at in a e generton the hybrid could ot be
d even by the pollen of cither pure ancestral species.' In
e successive generations of self-ferilised hybrids, occasionally

than the firt hybrid * Gaertner gives a full aceount of th

generations of Dianthus armeria-deltoides: this hybrid yielded
for ten generations; having sown/1S/itself in his garden for

the first six or eight; af cach gencration it yielded less & less
& at the tenth its ferility 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 seedlings. 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
ofthe two 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
prodced 28 soflivg, o which 14 were more el han e
bybrid patent & some of them eve moe frl than thei pure

randmother, M. jalapa; but the remaining 14 were Consderly
fes fetle, Kalrter hen (o0k eght o the most fetle of thse
28 hybrids,/16/& raised from them 34 mxﬂmgs of the 34, (which
were gr-grandchildren of the two pure species) only one produced
an abundance of seed, & nine wete sxcessively seile 5o it 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 of the tird geneaion & bigh degres of
Steril

T have given only a few exampls, but it is impossible to study
the work of Klreuter & Gaertner, without coming (o the con-
victon that the frilty of hybrids, when self-ferlised during
Successive generations, rarely, perhaps never, increas
contrary it gen:mlly desreases. But thi ltter fac, T tink, s
! Bastartz
N ghven ot o ey of e e st gl Compae R Ao
Peropol 1S58 8 1707 7 S, 52, 84

Nova s, 1793 . 394; 1755 . 16; 1797 35
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perhaps partly duc to an independent cause. Gaertner repeatedly
sttes” hat hybrids, even the less fetl kinds, if arifically

ertilised with pollen of their own hybrid sort for some generations,
sometimes desidedly mprove n frilty. This is & very swprisng
fact, considering that, as we have lately seen, the arifiial process

cculiar
iffeuly for the tperation having bern cxcloded fom th sname
raton. B hink he inressed frlty Tom ariical frsaion

y be explained in the case of hybrids, by the undoubted good

ndvidoal, o s least anther owes st necessacly be
uscd during each successive gencration. On the other hand wh
hybrid is atlowed o seed spomtaneously, it Wil have (0 be
islated in  green house or chamber, i arde 1o prevent acidental
cither pure parent or allied hybrids, which the experi-
‘mentiser will generally possess; & hence the visits of inscets will
be checked or quite prevented & the pollen will ot then be caried
from flower to flower or plant to plant of the hybrid; or if the
Eybrid 1 grown in & garden,’ there will seldom hr. owing to
the trouble of making hybrids & their sterility, a large bed of the
same kind. Consequéntly the hybrid wil gcncmlly e ferlsed
by its own individual pollen, & far from receiving the benefit o
a cross in each generation, it will suffer from the undoubted/18/ ill-
effects of breeding in & in. As in hybrids we already start with @
strong tendency to) sterilty, I think the close interbreeding of
carefully guarded hybrids will account in part for their increasing
steiiy; but not wholly, for th incresse in some cases is oo
130, being obrved evet inthe sccond generation’. As, however,
Serincr {ound the fertility of cven the Jess Trtle hybrids was
acmally improved by the process < of ariical elisaion, which
often injurious & can hardly fail to be injurious in
Some degree, T can hardly think that the ferilty of any hybrid
has been fairly tested for successive generations until a large bed
of it has been left growing in the open air, freely exposed (o the
visits of insects & the other means by which nature habitually
crosses the individuals of the same species.
| Bostndz 415, 121,554
I st e cwnl o Diathus smei-delides,beor llded o, vasgrown

plansof i hybrid
Gaernr Bastds 5 421
a9
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now hear the results arrived at by W. Herbert, the third
greatest Hybridiser who ever lived. He agrees generally in the
closest defails with Kelreuter & Gaeriner, with one important
exception, namely that he atiributes much more ferilty/19/in
many cases both to the first cross betw
hybrid offspring. He says' "it is certainly not cmm as a general
aw, though some have stated it, that the number of sceds in one
ercarp, i saale in hybrid thun i (he case of natosl impreg:
Dation; it is true in some cases, & the reverse occurs in others.”
This difference may be partly duc to Herbert having accidentally
experimenised on more favourable groups of plants; o his having
iy cago reised o some i whols b of bride DA,
perhaps, (0 his not having so closely abserved the slight shades
in sterilty; but chiefly I am inclined to hink to his great skill
252 horiulfrs & o bis having ampls means in numerous

ses: for it is certain’ that hybrids are more sensitive
e rmmy o her Sondtons of B e ate pue spegen.
L will now give some of Herberts principal facts: 7> | he

asserts, hat the hybrids from "the yellow Linaria genistfolia
& he purple L. pirpurea, & from Pentstefnon angustfolum &
pulchcnum are both perfectly fertile, sowing themselves about
aden. Again the hybrid tom Loblia siphylica & figens

"w,lmdm.:s el abundantly” V2016 Guetner tried the
between, these same two Linaria & absoluicly failed: h seerms,
also, m have found the hybrid between the two Lobeliss muck
less * states that the hybrids between Petunia nyctanigenaeflora
Phocnices att nok ouy Kl bt sced mach more oy han

cither parent”:—dHere we sce that Herbert has apparently tested
he [oRilty of the hybrid by Gaertners plan, namely by acual
comparison of the number of seeds produced & in this instance
there could have been no error by fertilisation through one of
pure parent species, for the hybrid was forced & set its seed
before any other /20A/Petunia came into flower. Gaertner tried this
cross, but with him the fertlity did not come up to that of the
parent Svcc\es

the species of Gladiolus,/20/ <5 Herbert® remarks that there

can el b o more s o . cardiat & i

yet the produce of these intermixed is fertile, & where the third
species G. blandus has been, also, admitted into the (compound)

* Amaylidacese . 45 * Amaryl p 37
5 e s S50 15 T rciproca oo 0 17 bveen e secies e ok
ofcqual ey,
Journal of the Horicul,Soc.val 2. 1847 p. 85
E
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union, i el n th extene, mcomrmmhly more 5o than the
ardinalis ["]: this, 1 may add makes the case very
S, 35 cnmphcalcd crosnce O three or moro species 4
vaaly Jery il
n Hippeastrum, Herbert says' that the specics when crossed
groduce ofpring mvanahly fertile”. In Crinum’ Herbert had/
216/" pod capense fertilized by C. revolutum in which
every vl produosd  Sding plat, which 1 neve saw 1o oceue
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 fertle, even if we assume that it is normally as fertile. This
lastcase leds on 1o pethaps the most extrordinry o ecorded
n hybridism, namely those cases in which a plant is less fertile
Wi it own pollen than wih the polln of 3 dmmu spescs
h its own pollen is proved o be g ertili
pecie. Hebert was ed (0 make | the fol]owmg expenmem om
having observed during several years (in a letter (0 me in 1839
e says b hod then made he ofservaion during fve scasons)
that every hybrid Hippeastrum’/21¢6»/when ferti[liJsed
pollen of some other hybrid Hippeastrum yielded much ol

bulb* // [produced four flowers, three of which were fertilise
ther own polen, snd te fourlh by th pollen of s tiple cross
wulosum, reginae, and vittatun the result was, that
e ‘ovaris of e thce frst ﬂowe{s soon ceased to grow, and
4 few days perished entirely: whereas the pod impregnated
by the hybrd mado vigorous sad rapid progres io matedy, snd
bore good sced, which)21 A/»egﬂar:d frely.”Hetbert adds "tis

elted to Hippeastrum, namely Habranthus & Zephyr
rtner hn.s observed® analogous facts occasionally occurring.
Labelia: thus in two instances, the ovaries of L. fulgens could
ot b fertlised by their own pollen, hough they set seed wit
the poln o L syphilic & of L. csdinalys: & v e polen of
Of L. fulgens was good, for it eriiscd L. syphilitica
So " likewise was with Verbascum g /23K lreuter more-

p.345.
[ — s voA’ iarp. 10

Foviion i, 19, e sabsinaed ot misng porien]
* Basnds 397
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over' described long ago a similar case in Verbascum phoeniceum,
which was etlised by 4 other specie, b yielded o sed 0 i
own apparently good pollen. | In Passiflora” also, it has been fount
e s coutd e much mre casty eatsed by e plien
of a distinct species, than with its own.—

In these several curious cases, more especially in those which
s nly cepeninlly oncuston e it upposs s the gl
are in an shnormalsates ough hey are ot (0 the eye n any

& boih pollen & ovarics are quite capable of
performiag their proper ncion When cxposed o the action of
a distinct species. We may attribute this result in part to the

g0od always resulting from a cross. But it is a most singular fact
{hat the el fertlsing power of a plant should ever be actually
inferir o it perect capacity simultancously fo hybridising &
being hybri
24fLasly we must aladetothe numerous & complicaed croses,
though their history is very imperfectly known, now carried on
for many years by hordculurity, amongat the species of Azalen
alccolari, Fuchsia, Rosa, Pefunia & Pelargonium
ot e genus, according to | Herbert the first great step
‘was the production of the plant called, ignescens by the inter-
mixture of the group to which betulinum, citriodorum &c belong,
with a tuberous rooted scarlet one. The fertilty of that plant sel
de the doors to innovation but the strcam is confined within
certain limits."| Very many of the beauiful varites of Pela-

tremely sterile; but this scems often quite indepen-
some varieties havmg become barren
me having come fertile afier a few years culture.' The species

eties of Calceolaria have been crossed, as s Hetbert remarks
ad mfmlum he states” that cven th25Tybrd rom C. integrifolic
rub, & taginea, as humble & herbaceous as
plamam thngh i sl dorng th second year " eproduced
ltself as perfectly as if it were a nat
of Chle The other grat American genus of Fuchsia has Hkewise
bean crossed in the most complicated manner. | Yet there 16
no difficulty in getting abundance of seed from several of the
arieties & so it is with Petunia—One of the best seeders
¢ 2ronsetp 10,83
i Tecoq Bl Fecond L u,w 130,70 ke M. Moy o

semers Bt 164
3 Soume o, Soe vot
e Conage Gadenc 1856 p. 4,5, 61,84, 10
© Youral Hor Soc.vol 2. 36

n
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smongst he highly cultvated & generlly sterie Races s f hy-

Fvcryone hasseen he splendid resulty of the most complicated
crosses between the several species of Azalea d Rh

Mir, Gowen who raised. some of the carly crosses at Highlere
assures e 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 fertlity of his hybrids, & he has given me the names of several,
the offspring of R. arboreum & maximum, & of altaclerense (itself

any pure species. He adds that the kind raised in great numbers
as stocks for grafting, is a hybrid from R. Ponticum & Catawbiense,
& that this *seeds as freely as it is possible to imagine."/25/These
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/
both simple hybrids & hybrids reduced one or two steps towards
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 morcover, strengthen
only fair way of testi
would test, the fertifity of hybrids in successive generations, is
to have numbers of the same kind growing in the open air, &
allowed fr
Reviewing all these facts on the fertility of the first cross
between two species & of their hybrid offspring, the precise obser-
vations of Kolreuter & still more of Gacrtner demonstrate that
in the great majority of cases no union whatever can be cffected
o species; & that when effected their fertility & that
of their offspring is very generally impaired to a serious degree.

as varieties;—that in Gaertner's experiments the fertility not

rarely approached pretty closely to that of the pure species,

that the necessary artificial fertilisation is shown to be in about

" Cotuge e 1556 3 196y, Aty on e i i
Grosed whh P vilace hive podaced sl he pik & purple vars—ciossed i
Pnpeagintors bav produesd e whitc v

* Herbert AmanL . 359 do in Hort. ournal v 2. . 36
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half the cases decidedly injurious;—that Gaertner 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
actually more fertile than the pure species, every ovule in the
pericarp in one instance settingi—thal in some few cases plants
have hybridised other species, & 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 secms o me impossible to
admit, that species when crossed & their offspring are invariably
sterile even in a slight degree, or that the stenlity 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 plants, &
order to decide whether to rank a plant as a species or a varicty,
we must rly on the opinions of the best & most cautious Botanists,
who, however may of course be easily mistaken. If we followed
Kolfeuters simple rle & called all plans, which were qute
fertile together, varieties, it might be thought that we should
east arrve ot a decuded result ot hi 5 mot 50, Tor 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,
fetty wil ot seve to disingish varietiesfom specics,
ow bricfly consider those cases, in which Gacrtner
found mmld:mblz{umlny in the first cross & in the hybrids, but
in which on counting he sceds,he sscetained thet maximum
"h average yielded by the pure species growing
ﬁ'L:]y under the most favourable conditions. By comparing, in the
case of closely allied & more o less doubiful species, /29/the
vidence from ety with that which can be derived from an
other goure, & withth opinions of the best Botaists, e shal
5 & insractive & maner, he evidence is amost
Caually doubifu, & graduates mway on ba sides.

29AIMatthiola annua, glabra & ncana: Gaesiner experimentised on the two

first specics of Stocks. In the able at end of column (Bastardz. p. 706) their

text(p. 102 &) they are expressly said not t be perfectly frtle. Mat.glabra
an
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frdilsed by annua yields mare seed than the reciprocal cross. The hybrids
o s o e oo vary (o 168) lke the offspring of rossed
47)

Liouics e it mporian stion in the Tt offspring 35
etermining Whetker foras are vo be ranked i shesies of varicqes: but
§apnt i, sd vo thall hret bave o i i it i s
is of so much importancy © hybrid Mat. anms

(5355 T Sty - . pprsem very ety ke o e, et of

eve, considering that with Gacriner, the hybrid D. stramino-tatul yielded
oy hout 175 of e bed of ke piresese,tht there ey s ome
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ened fertilty; nevertheless it may be questioned, as we shall see from
be given, whether these forms should be considercd as

tina: Gaeriner made very numerous experiments

Vg zns)

150150, & L. v
siving 192 sccde; it
othe

gives without any detils, one marvellous staiement (Bastarderzeugung
S15) namely that the hybrid resulting from the union of the two reciprocal
hybrids Lychnis diumo-vespertna ¢ & L. & L.

ahsohtely” st T o
(Bssarderscugung . S77) s he ybrids Tom Lycks dums
vepertan s ther varabiy e nalog

disinet. i
in it variations any approach to L. vespertina; & as far as 1 can judse from
i various publied itments it ough o be consderd G, (C
" Sprengel has some remarke an his subject i his Geheimais de Nat
260 Gaciner discusees the subject i longth: Tausch shows i the Flora
833 B 1. 225, that L. diuma sometimes produces a white coloured
variey.

screr cgsedsoveal s i vl ways, Cusbalus s C Beten

on e hgh oy of M s are i his opin
3 Botunsts, anly varieties of Siens inflta. Al sueh dases of
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ourse remain subject o the doubt whether Gacriner experimentised on
properly named plants./
34/1n all the several Floras which 1 have consulied, Dianthus glaucus is

Gaerier (Basardz. . 335, 414) ks Kolrete s i cor, & conludes
i thse ar e e

Tneet ore than 10 recall (o mind that Gacr
most p:.mmn., A concluded o Primis v s, oo (he
primrose, cowslip & oxlip) are good & distinct specics, from being highly
Tnfertlc one with another: & (hat Anagalle arvensis & cocrulac, ied on

failed from causes analogous with those which prevented his entire success
in'is crasses of he garden varictiesof the common Pea & Kidney Bean.—
“These facts suffice, I think, to show that when forms in nature
spprosch exch thr o closely that Botnists ae ivided wielir
1o rank them as species, their fertlity when crosse
of their hybrid nmprmg, mprosthes o doncy 1o e normal

of any, having the same theoretical opinions on the independent
creation of species & who grudged no labour to arrive at the truth,
ofien coming t directy opposite conclusions/

36/0n the inferilty of varieties when crossed.—I remarked at the
beginning of this chapter, that the perfect fertility, even in most
edy incressed ferily,of the most distnt varictis

‘when crossed, was the gravest difficulty in our present subject.
It notorious,for insance, that the xeveral vaictis of cabbage,
ough so widely distinct in general appearance, are pert

Aemlc ogether. So it is with our diferent breeds et dogs
& poultry; but we shall, as yet, confine our attention to plar

T aball now show, mm.g e st evidence which oan A
be obtained,—though I admit that € here is not un-
reachibe, an mare han n egard o he sty of indoubicd

species when crossed,—that some forms which are generally or
niversaly recognsed as varicbes,are ot perfocly ferdle o
s sae, e nccesaly fow i mimber, o he camang of

Varitics has vy 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 numbared 36 v, wss

ans
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maize bearing yellow seed’ with pollen of a tall maize having red
secd; and on head lome produced good seed,anly iv in number
Though these plants noecious, and theefore do ot require
castration, yet T ‘Should have. suspecied some accident n
i had ot Glrnes xproety, srod ok he v during
oany s grown hee o vartes ogelher, nd thy
ntan x055; it conidrng it the plants are
emtions i o i ‘pollen, and are well known generally
e

varstesare 1t some degree mually ifetile. The bybrid plants
raised from the above five sced were intermediated in siructure,
Caemely variable, aad petetly ferile No one, I beleve, has
bitherto supectedthat these vareiesof maiz e distinc species
hbrids been in the least steite, no doubt Gart

wmﬂd Lonct ot v clsed hems]
vGacrtner made most numerous experiments on many
peicsof Y s & with ncrl s he e he e b
the white & yelk\w arilis of 7. belniis & blataria: & he
asserts most distinctly in two of his wexkfmx(zo»/lhat the white-
Bowig wieden of Verboscam covsed ah e i te-flowering
speces bear o seed than when yelow: Nowering variedes ate
ossed w flowering species. of this genus. S0 again
myeooumed vanees ok (e same ‘Apbeos e snon o
togethe | than when diffrenly coloured varets of the same
species are crossed. That thesc really are varictics, no onc has
Goubied, & Grertnr actually raised! ong variely from sesd of
the other. The serial arrangement of the species & varieties
according to their sexual affnity or number of secds yiclded, was
erta er ly

crossed by both the yellow & white varietis of the above two
specics.” In one instange alone, Gaertner enters” into minute
eials on his heads /1 [but T must promise that Gaertner, to
voud exggeraing the deee of ity i s crosses s
e Variaion of niwalsand Plnisunder Domestcatin,

B ondo, Ty 1041

i NS s, Aighly

e B T B ST s s s

e s et

[Pbasarderzeugung?. 5. 87,5771
Kenniniss der Befmichiang . 137
Bastard 5. 307

d Bastarderzcugung p. 92 & p. 181

nto the Tables or o cac

species
Bastedz. . 216
[Fol. 38 is sheared off at this point. The continuity of ext is supplid from
Nariaton wnder Domestcation. 1. 106
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Sonspres i merii wimber bliond from o o it the
average number natural ure mother-plant. The
e Sty of 1 beimitid na\umﬂy Tethincd by o plen
gave from an average of twelve capsules ninety-six good seeds in
cach; whilst twenty flowers frtilscd with pallen from the ycllow
ariety of this same species, gave as the maximum only eighty-nine
200 seed; S0t we have th proportion o 100010 5, according
to Giertner 's usual scale. I should have thought it possible that
so small a difference in fertility

the evil effects of the necessary castration; but Geriner shows
that the white variety of V. ychnitis whcn fertilised first by the

white variety of V. blatiaria, and then by the yellow variety of
\his specics, yilded seed in e proporion of 6zz to 438; and in
oth these cases castration was performed. Now (he sterlity which

sl Bvgs e e of U Aeseeiy-salosos vaohon of
the same specics, is fully as grea as that which ocurs in many
cases when distinct species are crossed. Unfortunately Gaertne
compared the esuts of the firstunions alone, and not te terilty
ofth two sets af hybids produced from he white vaicty of
V. belmits “m fmnhsed by the white and yellow varieties of
able that they would have differed in
i mpm 170 Vi may be noticd tha Gaerners strong
wish to draw 4 strong line of demarcation between species &
Vareics, st have agde him uswiling 1 adent i 0%, Gorous
discovery of this sexual affinity in Verbascum of varicties to each

other & of varictes to distinet specics, with flowers of the sam
colours

401 am enabled to ive one other & sighty differnt case &
founded better evidence than the last. Kalreyter describes
‘minutely Fvc varities of /1 [the common tobacco,’
reciprocally crossed, and the offspring were intermediate in character
and as fertl as ther parnts: fom this fact Kolteuter nfrred

t thy ae elly wantes: nd no on, as far s |

e o Tave doubicd it soch i the cane. e s crowed

mcxpmns\ly hese five varictes with . ghAtmnm‘ i they ycided
sterile hybrids; but those raised from the var. perennis,

Whther used 18 the father or mothe plan were not so serle
as the hybrids from the four other varicties.’ So that the sexual

0 e o bt i o e prily etced o Fririn

)T
[Rireuter was so much sirack with tis (act hat e suspecied iba a e
pollen of X glutinosa n one of his experiments might have cidentally got

an
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capacity of this one varicty has certainly been in some degree
modifled 0 8 o approsch n natue hatof . gltinosa] ..
40A//infertlity between the varieties of the same specics, as
{ested by crosses wih an exremely disinct speces, soems 15 e
a particularly interesting case.
o the varieties ofthe Maize, Verbascum & Gourd, it will have
been obcrvedthat the et sms o have bee slighty e
only in the first cross, & not in the mongre offspring: h:
he yellow & red-seeded Maiz, o insance, 4148 adiion pma\m
barren offspring, they would have been unanimously ranked as
ditnet spacies In Nicotans, Bowever, cerain varites of oe
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 infertlity of hybrids is in itself, I think, a much
more remarkable fact than the infertlity of the first cross, yet
this latter fact has been universally acknowledged as a test of
cqual value for discoering the cssence of 8 specis; inds
some respect it setns of higher value, s more ditcily tending
1o kocp he formus a nature distact, We thall, ;\kq, pr:s:nl\y
see that in crosses of undoubted species there is by no means
 uniform reation between the diffculy of the first rss & the
sty of the bybrid o Yspm\
ot list f varites i some degree infrtle together
x mvmg different degrees of fertlity when, as in
cotana, crossd Wit othr species/421hose several Botanists
who belicve tha the several forns before specified i 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 & ychnitis 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 with tht of v, perepni, and ths sided it friising power. Bt
35 43) tha two kinds of
pollen never act conjomly on & third species: sl es will he polln o3 disinct

oduce i the s cpile st Vhich il . e king she e one
2 some attr the other pasent’]

08
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it must be admitted in the case of the maize & tobacco that the
hybrids raised from crossing these supposed species are perfectly
frtile.

With much more apparent probability, others may say that the
difficulty/43/in crossing the varieties in the four genera must have

en entirely caused by some want of skill or by the injurious
effects of the necessary manipulation. But in the Zea & Cucurbita

o 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
disint pecies ar perfectly el togethr, T conlude, tht not
only the test of fertility practically fails, as we have
comparing the rosalls antved at by Kalreuter & Gaertner; but
that theoretically the forms called species cannot in all cases
be distinguished from thosecalled varietiessither by thie ferliy
when first crossed; or by the fertlity of their offspring

Lows & cheumtone govrins the frity of rsed g
plam:ﬁ;hurh brid offspri
Gbject in treating (his subject at some it length, is 1o

sce Rowar he Tocs niste ot e sty s & by,
especillycreated,in accordance with the common view, o prevent
species mingling

i i ol s by she o Sl gl
ments tried on various plants are compared, we find a perfect
gradation from absolute steriity to perfect fertility, —even to
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 besween

* Guarner. Besartz 5.9
109
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o plant,is altle shorer peristence of the wmlln or calyx in
a flower when dusted by the pollen of another specics, than when
Simply castrated. Even the pollen sel behaves difirently when
Iaid on the stigma of an allied plant, to what it dogs on one not
atall sexually allied (0 it; & 50 does the stigma itsclf/45/Gaertner,

withering & change of colour in the corolla,
perfect development of the pericarp & extenal parts of the seeds,
in ccordance i the closr sxual afinity of the crossd plans’
‘We then come o plans, in whieh fe 7l polonged over many

ears, on: or two out of housands apparently perteet seeds, v
‘germinate’. From this low degree of femlny, T which a single
seed is occasionally found to germinate, a perfect series can be
‘most easily shown, in the increasing proportional number of good
seeds,up o nary perfect ety but fucts enough have alrady
been incidentally given on this

Hybrid seelings fom plnts With very e sexual affnity are

sumeumes weakly & tender, & cannot be raised with the greatest
& bul g,enem]ly hyhnds as we have seen m nur third :hxple{
e more hatdy, vigorous, precocious & of |

e s Hobor sy add | o oty shownt o
some kinds of Narcisus now culivaed n our gardens must have
been formed by hybridism between two & three centuries ago, &
Haye been propagated versince oy [ofets
46/As in the first cross, so in the hybrid offspring a perfect
gradation from serly o Tty can be shown. But even in the
mos e hybrid thepolen o or ither pure parent’ will seneraly
cause the flower (o endure longer than it otherwise would
oot ot ot 1a e Ry T bty o iy
considered absolute, though such hybrids never have yielded, &
probably never could yield a single seed, which could germinate.
The degree of facility in effecting a cross, & the fertlity of
ybeds are both much infsenced by the moré of les favourable
conditions to which they are exposed.® Besides this extreme sus-
Ceptblity to external cfcumstances it is most clearly proved by
Kittcuter & Gaertner tht the degree of innate fertity m the
| G bt 189
o Tea ol 165,708 Gusne stz 5., 19,110

101,136,

iven siriking cases in Horticultural Journsl vol 2. p. 1. slso

Amiyiliacéad . 6056t sho Gaerncr e . 5200 S48 Karutr
v A e 11905351 73 5

HE 10,32,380.
m
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same hybrids is excessively variable. Hybrids raised one year from
thesyne arets will e fa more el than others risd anolher
o !/47/Both simple hybrids in the first & succceding generations,
ouse o edacion 0 cithrpaent for' Shea raised
in those severa cases from the very same capsule, will differ
exemely in A'cmlny S6 Snangly manked is (s varbilty in
f bybrids from (he same petents & et e same
eraiitons thab Hesriact b8 Tamarii st this quaityis to
o Vs it ontiogeot s e et
parcsge. Agam, in fgard o th et cross between o pure
species, mmeumes md.wmuals are found® which obstinately refuse
oss; & he concludes that many individuals must always be
{rid, before he sexualafinity of two form can be determined.
one has crossed plants helonging o distinct
Families, & that in bigeneric crosscs, the genera have generally
been closely allied’, & the cases before given of the high or vy
nearly perfect fertlity of the crosses between species which are
CloschyaBrelstod that botemista Rave doubied whedier 1 cal
ccies o varietes, al show that commonly there is a pretty
close parallelism between systematic affinity, & the fertlity both
ofthe st coss & of the hybrid oftping. B tis paalil s
very far from being invariable Every single experi-
mentiser has been struck with surpnsc c'a the nuverous cases of
most closely allied species’ which cannot be made to unite or
which produce utterly sterile offspring, & on the other hand at the

In the same Family, the Species of one genus, for instance Dianthus,

willcros very csly & yield uaumually Icml: e hybrids, wheress
another genus, as jn ering efforts of

Reeutr & Grerned aled pmducmg hyhndv between the

" Gaentnr Basundz. . 385, 391 Thus Al e st

el e o i i oo sen wonkl prdaes seredy

+ Kottowter2 Fons. . 95: Gacrer Bastardz.s. 461
2 Kalreter | Fortets. < 14, Gaert mﬁnmdx - s, 5.
43

? Gatnr Basiacda 131, 16, 4D, Gacinessay, (5. 194 the puralilsm i less
St with he ferihty o the hybrid than with the ety of making the frs

: 5 174,164
B o 140,195, 107
a
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very closely allied species. Even within the limits of the same
genus,for nstance Nicoian, in which the many specis have
been fnor largely/43/cross than i almost any other genus,
Gacrner found on species . acuminais, whic is ek i
e apeces, o5 sty fled o ferilise o be fertilised
hy 0 less than cight other species |' Analogous facts were observed
by Kolreuter in Digialis. Herbert” remarks that Crinum Capense,
Zeylanicum & scabrum are very similar in (heir general appearance.
& yet produce excessively steile hybrids; whereas one of them
namely C. Capense yields when crossed with C. pedunculatum
fertile offspring; yet the lateer i as unlike C. Capense "as perhaps
any two species of any known genus” & indeed has been put by
some authors into a distinct genus. So again Herbert’ asks how it
comes that all the forms of Hippeastrum are excessively fertle
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. Numerous
similar cases' could be added. Although we may predicate thst
forms very remote in our systematic classification certainly Wi
10t unite; yeUSO/assuredly sysiematic afinity docs not uslock
the law regulating the fertlity of the first cross & of the hybrid
offspring. We shall, also, find this conclusion strangly corroborated
when we come to compare reciprocal crosses
‘Gaertner has shown’ that extenal differences even when strongly
marked, in the form & size of the flower, frui, seed, pisti, pollen
& cotyledons, do not always prevent a wsion bétwecn two specics.
Soitis with remarkable differences in gencral habit, for a shrubby
aceous calceolaria have crossed, as have two species of
ears its flowers directly from the root,
S lhe e it ssborescent & blossoms fom the et of
its leafy branches’. ‘actae we have still more surprising
uions wih feile oﬂsprmg, st s xternal hape s coneemed:
nam angular Cereus speciosissimus,
whip-ike C Tagoliokn & theunsned C. (B phylan
 Basrt < 147

T sivs e g

Snpl & e, ke f hoe spebies which il nt e Hehen i o

:mm mz mmm., o oy sty e v s
s & ot ety oo

e o e e s s aaperle e

Bt . 190, 183, 275

Herbert Amarylidacea p. 364, & Hort. Joumal vol 2 p. 102
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thoides severalspecies,alo,of Cereus have been crossed with
Melocactus & Echin

Horbert belioved that he difculty i effecing a cross/S1/
depends on some consfitutional difference between the specics;
if by this, differences not externally € only meant, it
certainly is true. Butif we take a more common acceptation of the

word such differences, as the duration of life, period of
flowering, adaptation to climate, this view cannot be considered
as generally holding good, though it apparently does 5o in some
cases, Thus the tender Indian Rliododendron atboreum has been
crossed with the R. Ponticus, & even with R. Dauricum',

Which fourishes under the iatensely cold climate of Exsters
Siberia. In the crosses between Rhododendron & Azalea we see
evergreen & deciduous bushes united. And Gaertner' bas shown
that aumual bieial & pereani! spoies can b united A marsh
& woodland sp: Ciinum, have produced a hybrid, as T was
told by Herbert

A romankabie discovery made by Koleuter,shows 1 tink cven
better than the above special cases, that neither systematic affinity,
orresemblance in general habi o in constution ill acouni
for the capacity of some species to uni e incapacity of
aler. st o reiproca) crose, Thre rs very mangidicssss
in which species A can be easily fertilised by the pollen of B,
whilst B absolutely resists or receives with great difficulty the
pollen of A. Thus Kolreuter found that Mirabilis jalappa fertilised
by the pollen of M. longiflora produced a good many hybrids,

which self-fertlised yielded seeds "numero non adeo exigeo” [sicl;
‘whereas the reciprocal cross (i.e. M. longiflora fertlised by M.
jalappa), was tried during fourtecen years more than 200 times, &

fertlised by F. vesiculosus, whereas he never once could effect,
after repeated trals, the reciprocal cross./

" 1793,p. 391, Kleutorgivesother nesrly s siing cases in
, Lyclm & Limum, i Act Acs, 775 o s Xova e 1765, 35
B 14715 19 i ener etk on o e
ondl des Scien. Ni. 4 soris Tom 3 &3,
a
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53Gactne found that tis unequal fely i scirocal cosses
ely common in all intermediate & lesser degrees:
Tl s kool bt sonce vy o
cach other, as in Matthiola annua & glabra, Datura stramoium
& utul, which some botaists consier to b only varietics 1t
o an important fact that the hyl sed from reclpmcn\
hecnscivs have ot oqua, sccsionaly evea v
e Tacts are he more remarkable,a the Hybrid 3
spring . reciprocal crosses are generally so like as 10 [be] un-
distinguishable in appearance ;* /53 viyet in their innef 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 (o be fertilised, or is fertilised with
great difficulty by the pollen of B, on account of any systematic
or, in the common sense, constitutional difference, whilst th

species or individual A, We are driven to look to/54/som
in the sexual relations of the two species, which Gaeriner calls
their (Wahiverwandischaft) elective, & which 1 have called heir
sexual affinity: by this expression we must include the relation
of the pollen to the stigma, as well as to the ovule, & of the stigma
0 the pollen; & possibly even the relation of the hybrid embryo
to the seed, 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 o almost entire refusal to be fertilised on one
side, we might have been tempted to explain the fact by some
physical obstacle, ether 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 ferility
of reciprocal crosses. It may possibly be that in some cases average
equal number of ovules are really fertilised in the reciprocal
crosses, but that a greater number perish, when nourished in th
vendsof ano pare spcics e in o of e ot
this point does ot seem 1o have been attended to by microscopical
dissection. But on this view, how arc we o account for th
fenlty of the hybrids themselvs, when raised fom seciprocal

! Guertnee Basardz. 5. 177,197  Gaerner Bastnds. . 4
3 Gans et 517225511 is o sngue s it bth Kolenter &
Gacrtner found marked exceptions 1o m e St e sy of ecrecal
nbrids i the genas Digitai
4
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54 4/l may give one other statement by Gaertner in regard to
the hybrids from tciprocal croscs, which i requires smost more
an my faith in his accuracy to credit—namely that a hybrid,
even a very fertile hybrid, when crossed with 2 reciprocal hybrid,
is quite sterile. Thus the hybrid Lychnis diurno-vespertina & the
wbrid L. vespertino-diuna which differ from each other only in

fertile, but when these two hybrids are crossed, they produce no
offspring. He gives five other insances, & appends an t cetera to
b s & concudes by saying "we bave found tese i
absolutely sterile " !/
53T sty had veen oxtined simply to prevent the confusion
of specific forms, it might have been expected, I think, that there
have been an uniform relation between the difficulty in
effecting the first cross between any two species, and the sterlity
of their hybrid offspring. Such relation does hold good 10 a large
ent: if two plans can be crossed very easily, more especially
ity can b recprocallycrossed very asly, e bybrid afpring
are gen ety fertile; & conversely if they cannot be easily
e recpiocaly the hybride we generally very sterile, But
there e sitong & curious exceptions (0 ll such rules.*
hybrids, moreover, as we have just seen from the
cies, when trossed recprocally, ofen difr,cven considerably
in ferly: As  genral sl hybrids when self-rtilsed, & even
when fertilised by the pollen of cither pure parent specics, yield
far less seed than did their parent in the first cross by which they
were formed:' but some few hybrids, as from between the species
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 mmwcxy
or even absolutely sterile: thus Nicotiana suaveolens fertlised by
N glutinosa yielded no less than 256 good seed in one fruit; bie
the hybrids raised from these sceds were absolutely sterile’. So
again the closely related species of Verbascum unite 5o easily
U this not rarly Bappens without sy arifcial ad, yet e
hybrids raised from these species are exces: erile.* Wn.hm
pecies anite very casily, but
rcdute hybrd most sl wheteas S speces S be united
with the ufmost d:lﬁcully, but produce hybrids very fairly fertile”

Gaermer Bastu * Gasrner Bastrdz. 5. 0. 406,407
ot Basanta 13,425, Gatme Bavand . 190405
2,4 Gaermer 50, 91

53,
elrete 2 Fors. s 108, Fos 5. 10
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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./

ST will ow give a few other of the best ascrtined fats, to
show on what special, curious & complex laws, the fertility
{irt crosses & of hybrids depends. Hybrids always yield moro
seed tothe pollenof cither parent-pecie, than o heir own; &

the pollen even of a third & quite distinct species is sometimes

ot lfcive tan thi own Dusing i redocion of s hybrid
10 cither parent-form, which T may add requires more or fewer
genersions according to the speces & even according 10 the
individuals oxperimntiscd on, th fetlity is cxremely variable
but gradually mcreases (wilh a few exceptio ybrids
assume the characer of eiher pure parea; ye it mmeum:s
serously impaied afer the bybrid pertetly resembles the
paren form. A hybrid reduced by the use of e pollen of the
Phereopeios soqums sty . e siceees generations
quicker, than when the same hybrid has been reduced by the
polln of the father-species. Tn all cases the male soxual rgan
suffers first; that s the pollen sooner suffers & during reduction
is more slquly seperfecied, than the capacity of the ovile for
ertilsation.

58/Hybrids in the first generation generally all resemble each

ceptional types"; they closely semble either the father or mother
species, & arc almost always quite sterile; even when the other
iybrids from the same capsule have considerablie forlty.” These
exceptonal (ypes' alo, sometimes sppear in the succseding
generations of hybrids, whether feclised by their owh pollen oF
Snce by that of dther pure parent, & s i the st generotion,
these exceptional types have diminished or even quite destroyed
fertilty.

Again hylmds are usually nearly intermediate in appearance
between d ents; but some species regularly produce what

e Btz » 2543,

Gacriner B
’ Shamr s“.m 43561355, 435 Knlsuerhas made the same bservtion
m he greater abily af the sale organs than the femae organs of hybrid o

Gacriner Bastardz 5. 244, Tn some hybrids which 1 rised bt
Carton & Spnish Pnk o it s exrsodiary Ve e g Spaieh
Fink, o i was ot mr fetls tha the ohet quite sirte hybrid

Gacrner Basards. 5. 459, 442, KSheuter sves. s, suiong fatances of this
]
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rtner calls "decided types”, which take much more after one
parent-species than the other. This is caused by the prepotenicy
over the other./59/These "decided types” are with
some few exceptions sterile. This stands in close relation with the
e it when spcics camot be casily crossed recproclly teic
offspring are sterile; for it is found that those species which yielded
detided typest cannat be reciprosaly unied: thus if the nybrid
offspring of A & B be nearly intermediate in appearance, then
A can be ferilised by B, & B by A; but if the offspring takes
dcidedy afles e pae, then a reciprocal cross between them
can sekdom be ffect
In the foregoing cases, we sec that close resemblance in hybrids
to cither pure parent, if it appears exceptionally in only a few of
the l\yhnds or if it appears in a very "decided” manner in all
ids, is connected with lessened fertility:—a fact which
assuredly Would never have been antcpated. I smnds, moreover,
in direct opposition to what usually takes place in the gradual
& regular reduction of hybrids by the applx(ahon o[(hc pollen
of cither pure parent-species in each successive generation; for in
1hiscace 48 e bybrid Eradually spprosch the purs parens fort,
they acquire/60/fertilty. (We see, also, n the foregoing cases how
little necessary relation there is between fertlity & external
resemblances).

Several cases are known of species which will not unite with
each 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,
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 \.m been

united, Gaertner found the hybrids to be excessively variable &
Crresily sinle BUYSL, 62His sty n comyplee crosice
not invariable, as Herbert & others have shown" in the genera
Gladiclus, Crinum & Rhododendron cven when four or more

species have been unied62 v, some of he hybrid Rhododen
ons, raised by Messs, Standish & Noble® o les han six species
ave boen blcnded together by successive crosses 1o 3 sngle
hybrid, namely Rhododendron campanulatum, maximum, Ponti-

51202, gives examples in Nicoriana & Disathus.
2 Gacriner Bastards. 3. 259, m.nmm.» Joumal vol. 2. p 19,86
Soumatof Hort. Sec. voL.5..

ar

7
R R R R, oot M e T e




HYBRIDISM

cum, purpureum, Catawbiense & arboreum,—species coming fiom
the ot ditant quartes of the word, & having the mostdiffrent
climates, mst o these complex: Rhododendron hybrid
6 viry ey ol & une of e Extsanly ondles o s
been mw.euely mentioned
sking 8 general review of the facts now given on the
m[:n.\lnly both of first crosses & of
o i saciute sl o gk e peckt Fosly,
e sec e ferlty ot oy eminenly susepiible (o exteral
condiions, but mdependenlly of conditions innately variable in
5o 38 somtincs to depend to » lrge cxint
mcrly on th il scleced—w S5t the oty docs
not closely follow mere i systematic, or constitutional
@ conmon ense) diffeences; w s i verypnsly inreciprocal
crosses in which there is a very general, & sometimes an enomous,
Gifference i ho esul, olly owing fo one of o o species aving
been used as father or mother; nor is this difference confined
o the first cross, but affects the fertility of the hybrid offspring;—

offspring by no means always runs parallel; —we se several other
curious facts, the pollen of the mother-species giving fertility
duing the redution of & kybeid,sooner tha tht of the faer-
ex failing casier than the fomale;—the extreme
ety of excepional types L. of kybrids which sudenly assume
e of cither pure parent, & of decided types or those
which have not intermediate structure but regularly take after
nt;—& other such odd cases—Now do these several
laws & facts,—which it should be observed include all the known
principal facts in hybridism, look as if they had been specially
Srdained forthe simple purpose of eeping specc forms 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 sexal organs & products4/wil sand in some
relation, but by no means necessarily in
{0 systmati differences, which iy the sum of all he di it
of al inds
illustrate what I mean by these laws of infertilty being
incidental on he sexual differences of species, by the action of an
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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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 sction,moreover, would be incidenal in difftences in the
absorbent & nutritive systems, wholly inappreciable by us. But
Sncthe ilsration already alkaded s 5o apposite, hat s ol
iving nrather Fllr detil: refrto grafing & budding/

for grating, dike that for hybridism, is limited
but less logely than oF bybeidiamn, by sysiomatic sfmiy: The
ash, Lilac olive, Phylirea, Chionanthus & Fontanesia, belong to

separating these two orders”" Many species of Pyrus can be

grafted together; & the Pear can be grafied on three other genera,
aamely the whicthom (Cratacga) Quine & Cotoncair; bt
it would be an error to suppose that all the species
Famiy an b srafedtopehers o rafed withcal iy
apple (hough so closely alled to the pear takes on it with much
diffcul

Although a small bush can sometimes be grafted on a frec, as
Cytisus purpureus on C. alpinus; although plans of the most
widely different external shape can be grafted together as various
Cacteae; though a plant from a warm climate will take on one
from a cold, as with species of Rhododendron,—a shrubby plant
on an herbiceaus on, s the s Pacony on X
deciduous trec on an cvergreen, as the common cherry which/
/will even fu o the Portugal lure: et it has been obsered.
that trees of very different size, or which grow at very different

o o of very diflent hardass or saps o diffrat

nature or flowing at different periods, cannot be grafted together
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 v/or
again why the common Gooseberry cannot after repeated rials

" Lindly The Vegetable Kingdom 3 Editp. 616.{ have myseifhad the Liac
gratedon the common Ask: & reiprocaly the s on La.
K7, Seringe Florcdes anins . 50 Loudon n Eacyelop of Gardening p. 650

e mapl
*Loudon's Gaden
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be grafed on the currant, houghso closly allied systematicaly
ntly in constitution; whereas, on the other hand, the
currant wil fake on the gooseberny J66/BY these later facts we
s reminded o e unequal scipcity ofHybrids,
names' three species of Robinia which when
other species are generally quite barren 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
species yield twice as much fruit, as do scedlings on their own
ro0t. We can, T apprehend no more account for this latter fact,
han for some of Herberts crosses yiclding more seed 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.
‘Although we may probably account for Peaches succeeding best
omplam stock by the hadines of e plu's oot n ur it
ceding best on the quince by its over
o eing checkeds & o certain apples Nourighing best
when grafed an he Paradis variety, owing (0 the fibrous fook
of the Tatter not penetrating so deeply into poor soil; and for late
& early Varieties of m= "Wainuc not taking kindly on each other
owing to their sap flowing at different periods. Yet who can

another varicty on the Quince; & why, u t s postly asete
some varieties will not succeed at all on the quince.
jo certain varietics of the Apricot, & ot he peach,
pefer ceran varites of the phu m?* Why will not the Golden
ariety of the common Lime take on its own species, but frecly
o0 the dintineE ATIEHo speces? Segere, moroswes, Gves ressots
for believing that individual s{ocks have a repugnance to receive
the grafts of certain varicties,” in the same way as we have seen
the individual plants resist being hybridised: and the rare cases
of varieties crossing with different degrees of facility with eacl
other & with distinct species, have been paralleled by the fore-
going not rare case of varieties grafting with different degrees of

In dnwmg this parallel 1 am very far from wishing to make it

! e ds Moo, Tom st 214
+ Lovios By e
oy S0 a1 o

the Pear.
Tove. o555, A Rolght o o Tamsoct vol3- . 305
¢ Saperet Pom Phy.p 321, 346
* Loudon's Gardeners Mg vol 6. 317. “Pom.Phys.p. 222
e
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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
fson of the o cells in sexual wnion must b fundunenlally
different.’ But I think facts enough have given to show that
{he copacity both o grafig & hor eroig 1 I, bt by no
means wholly,/69/governed by systematic affinity; & that in many
cases we can assign no cause why certain forms will not graft or
il ot cros, We have see,also hat vrites ar not exempled

Ferences in their capacity for grafing & crossing. I presume
hat o one would ssy that the capaciy o grafing wih e
somewhat complex & obscure laws, is a specially created endow-
ment; lprcs\lmc that all will admil the sy s incidental on
differences in the constitution, more especially of the vegelative
{issues, i different species, 50 do I conclude that the capacity
for crossing is incidental on differences, more especially in the
sexual relation (taken in its largest sense) of the specics subjected

1 may add that in the Robinias & in some other cases which
imight have beenadded the bamenes s ncidentl on the grafling,
as the afted is incidental on other contingencics.
i eoncd ottty e, Fom e merecding ot e Tooked
at as incidental on wholly unknown laws, for it does not seem
probable in the case of plants & the lower animals that this should
be a special endowment. So again the very frequent sterility from
changed/70/conditions of existence, which was so fully treated in
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

& the sruggl for Ife would be amply suient. Neverthcles

few cases known of plans extending sometmes by the
accidental digperal of the scds, fale condnlmns where they art
rendered steri « gve Moreover soveal
g e ofplanes Iin in profusion, whee they 46
not increase propagate: by seminal reproduction.

Causes of the sterility which i incidental on Hybridism—Very litle
light can be thrown on this subject. The following remarks will
apply to animals as well as plants. There is clearly a fundamental
difference between the sterility of Hybrids & that of the first cross

* Gacnne i bis Basad. 5 606-633

i excellent discussion on thi subjct
a
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between two pure species. In hybrids the sexual functions celements»
are deteriorated, as can be plainly seen at least in the pollen &
spermatozoa. In first crosses between two pure species both sexual
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 sigma of s distantly lled genus, both the polln & s
e often, as before mentioned in some degree affected by their
.mmny, but the pollen-tubes do not properly penetrate the stig-
fcre we have the frst o the thre apparent causcs
of seriiy. Thuret! in atemp of
Fucup, saw the antherozods cing t the naked spore, but no
germiraion ensued: e we have the second cause, Butin
ey are caes Thuretobserved he commencement of germingion,
quenily persbing:. & this 15 ou tird cause.TL 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, [ 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
of hybrid pheasant-fowls"; yet these two birds are so sterile
together that only 3 or 4 per cent of the eges produce chickens.
Agsin ou o 55 cggs from the hen Silver Pheasant, ferilisd b
the Gold Cock pheasant, b got only three hybrids, bt on opning
the bad eggs, he found "that many had germinated."—/
ATk eplbenis diteu O el semetincn ObRasod, &
a lesser degree often observed, in reciprocal crosses amongst plants
cspecilly rakes us fec Bow ignorant we are o the Whole Subect
are we to suppose that, though A can be readily fertlised by B,
e pollen of A cannt reach he ovale of B or eaching i (it i
does not cause an embryo 10 be developed or being developed
that the embryo perishes at an early age? These points have/
72/not been investigated as far as they might have been by micro-
scopical dissection. Considering the double & unnatural condition
of hybrid embryos, & that they have to be nourished within

1 Amal des Sciences Nt 4 Seris. Tom. 2. & 5.
101} ofis ;

Veryraely genminate, th seedings e weak & so0n perish—
o
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aseed or egg formed by onc of the pure parents & therefore of
a somewhat different nature (o their own, & considering how casily
e 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
& deicate, it does not seem improbable that in many cases the
cause of infertlity in first crosses lies in the early death of the
ut opposed to this notion, is the general health & vigour
of hybrids when once produced. When two plants very remotely
allied are crossed the probable cause of their infertility scems to
be that the pollen does not reach the ovule; between plants 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 penctrate
the stigma of a remotely allied plant, or why if penetrating it
should not develop an embryo, is no more explicable, & apparently
is no gratr  difficuly,than why some tress can & some ot
e grafted on others./72 bis/Supposing that the fertilisation is
cq\n\lly effective on both side, it might well happen that the
mbryos, might perish at an early age in very different
m being nourished in the two_ cases by different
otherspeies Moreover, though the offpring fom recproeally
crossed plants are with' few exceptions identical in external
sppesrance, which makes the unequal mumber in which they are
et their inner nature, & consequently
Jerhaps thei iability t pench must in some degree Giterent, for

Gacrtner has shown' that they are capable of being reduced to
citherpure parent forms n s dx!fcmm numbcro[ ‘gencrations.
ard to he sty of hybrds themselves which are

lmpc{lccl i thoir scxual functons,—a fact which in sclf bay
e s man i e ikl (o e ity
effecting a first cross—I think we can pethaps see our way
Iml: more clearly. In our third chapter, numerous facts were
owing that slight changes of condition & crosses between
Slosely alled form of varetés were good for al organc beings
ffspring; but that changes of conditions beyon
limits affected the reproductive system in an especial & m]ul\ou:/
3/manner, independently of general health: therefore it completes
rallel that crosses beyond certain limits of affinity should
injuriously affect the reproductive system. In this same chapter
1 showed in detail how similar in many respects the sterility
superinduced by unnatural conditions was to. that caused by
* Bastard. 28,459,465
o
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ybridism; 1 will her tecapitaltc only. the more mporiant
19 bolh ciss th sirty s ofen auie independint of goncal
healh; how healdhy & how serle 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 to a certain
exteat with et affinity: for whole groups of animals &
plants are cither greatly or very litde 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
w0 species of the same genus will produce more or less sterile
hybrids. Lastly when organisms are placed during several generations
under conditions not natural to them, they are extremely liable to
vary, which /74/is due, as I believe, to their reproductive system
having been thus specially affected though in, a lesser degree than
when entire sterilty is caused: 50 with hybrids, when they can
breed,deir sucoessie generarions s emineatl lisbl to vry, a8
every experimentiser has observe

ecing how similar the results are in these two apparently very
different cases, let us compare the secondary causes: in the one
case the structure & constitution of the organism remain the same,

& hence results sterility: in the case of a hyl  conditions
ofits existence may remain unchanged, but its constitution & all
the laws of i diest

of two distinet forms, can hardly fail to have suffered disturbance,

‘whatever may be the conditions of lfe to which it may be exposed;

& hence sterility is the result. There can be but very few species

ir whole constitution & laws of growth so similar

that the blending of the two would not cause a disturbance, different

rom, but we may suppose ss great, for instance, a3 the giving
a plant  ltl toa much water during enc season of h

will i sora case not i the leas el s encnl

75 healin ot pevent i lowering, bat il ender s poles ately

impotent.

‘As the double & compounded nature of a hybrid s inherited
by its offspring, it is not surprising that the infertility (subject,
however, like the whole st of the organisation to variation) should

1 Gaennee 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 hybrids,
T am strongly tempted to explain in large part for reasons alre:
assigned, 1o the evil of close interbreeding; & we know that their
infertiity s highly susceptible to unfavourable conditions,
reduction of a hybrid by successive crossings
with either pure parent, the stain of the mi
foreign blood> is gradually washed out, & fertility is acquired,.
But no light as far as [ can see, can be thrown on the very singular
that amongst hybrids, "exceptional types” (or those which

we might suppose that whilst the large part of the organisation
took closely after the other, then 1 think we could understand
how there would be a greater disturbance in the machinery of
life, than if every part of the machine had 2 more strictly inter-
ediate structure.
7601t will have been seen that I would explain somewhat
differntly the two cases of the serilty of hybridy hemselves
culty in effecting first crosses;—
OF brids by thi doubic & hecropencaus matare producing
closely anslogous resuls to wht changed condiions do when
acting on pure species; & in the case of fi
obstacles perhaps of various kinds to the m o fo
(gomevhat anslogous t thos in making gras) o sometimes by
the early death of the embryo. Although the cause of sterility in
frst crosss & i hybrid seen o be, amot nccesarl, somewhat
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 sterity s related to the amount of difference between
the parentforms Moreover we should beat in mind that even
ts of the same genus, the parallelism is by no means
Uiy tlose beween the mamber of Tybid Ot podueed
by a frst cross, & the fertlity of the hybrids when obtained. How

when crossed reciprocally, we have seen that there is sometimes
the utmost difference in' the mumber of offspring obtainable,
! i s pensile 3 everedguion ks n he
margi beside i et seence )
a5
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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 occasionally/77/a considerable cslight difference in fertility.
(Ther is another important point of difference between the hybrid
offspring of first crosses & the offspring from a first cross (taking
se species which have not been affected by culture) are
gencally, a we shllprescnly s, very uniform in character or
their parents have not been exposed to conditons tending to
 Fhem scile & varible, wheres the offspring from hybrids
Which e newy 7] domesticsed 7 i thir scossive genersions,
e, like the offspring of species which have
Sullerod urisg Sucoesive genceatons for cosditions ot oaturs)
to

Finally we have seen that sterility occasionally ensues when two
spesies e graRed; inalsser degce fom the clse nerbreeding
of individuals of \h: same_species; in a marked manner from
Ceposing organic beings o condiions of 1 differat o thoss
ek i v Mepted hem, & oy croming sposie,
1 beleve,as soon as we can explain why unnatural conditions

a pure species sterile without necessarily affecting its health,
Tren &7 ol then e Shall undersnd. e Stesiy
Iybrds;—but that something dferot (& dffrent n diffren
cases) s requid o esplain why few or no progeny i pro

t cross between two pure sp o pypoonc

Knowledge i 0 petfot that we can explain
orders can never be grated on ach other, we may perhaps hope
{o cxplain the more difficul problem why th pOllEh of & Even
species will not penetrate or penetrating will not ferilise the ovule
of another species./

Animals

T8/1n regard to the sterility of animals when first crossed & of
thei hybrid oftpring, I shall discus oy a few points, & chifly
n compaison with pfants. Caeflly conducted cxpeiments ave
sedom boen mads; & we bave mof here excallont Treaises! Bie
Those on hybrid plans,
! he st compied i whih v b pubied, 1 o s 1o
e b taken I 3Ting evidene, Sever caves ar ooy,
oy oy it v b sl movsrosites The satement by
Tielenus rat he o & female et (Corvus dm.»msn i
ey o b o et v wohndng kv Tound s Wy R
fertle e s Bt et o Guprht the ik srote T
(oo the reputed aboiginal of he heep) b calld o o in Sadi: sec
Obiemions i Fclogy'oy . 1 Bonspanc Thsine) R Sob 194143
.55, Again M. E. de Selys.Longchamps seys (Bull. Acad. Royal de Bruseles

B
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With aniualethe will & nsine came st ply preventing oc
checking fist crosses but this importance has, 1 ink,of
been greatly exaggerated. No doubt some cases, as in the axper
meats reconded by Bulfon & Honter two species have shown &
strong aversion to cross; but then, quite independently of any
sexual relations, distinct kinds of animals often dislike cach other./
78 vn one of he cass of verton given samel, wolf & dogs
other experimentisers hav

PerTioty ok el U 5 BoF ot P e i cnu’y]:d
ith 3 wild shearolf /T8 we ay on oe side Some e tribes
of animals, as the Ruminants, reed very. readily under
continemcet it is handly an exagaersion o say s in measgeres
hybrids are produced almost as easily as pure-bred species: let
anyone Iook ovr the Reports of the ZoologialSoc. fo  number

ecorded,
e o o e o o iy do he Frinilhdac breed
in confinement,—yet at least nine sp:cles, belonging to three

canary
(angl!lu spinus); yet instances of siskins breeding in confinement
are extremely m= Y 1 could give many cases of birds kept with
Othes o the same,species alisost in & ate of patue, ye paring
with distinct species. Under strict confinement this is still com-

Vosge 18199, cuetn: for adition case sce Frankline nrrative valv. .
1 T sec A, i S i G i e
M

Loudon's
N N ik 1540 S my Chaper 3o e iy
Fringitidse brecd inconfinemant.

atcron says. Esays on Nat History 2 seies p. 42,117, that 3 Canada

«m.y.,m.vm.m Indedd the Rev. T 3. Dixon (Ornamental & Domestt
oy p. 1371

a
Sariridie:lnkrsity Hrass: ranrodis
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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 authenticated cases, also, of hybrids bred berween
species, both in a state of nature, show that there cannot have
strong aversion between them; though 1 do not doubt

sexes of the pure species. Thus five species of wild Grouse have
produced hybrids together; about 1S cases in Great Britain alone
are now an recod of hybrds produced between the Black hen

‘prouse (Tetrao tetrix) & the cock pheasant & reciprocally. Several
gases s known amongst Ducks; & distint speccs of ces
ave often been caught in union.’ With rare exceptions, all that

G b, s with rfh s tha the sexes of disinet Specics, When
ey remote do oot e et excite (ough even hcrz/Xﬂlmmc
strange anomalies have been recorded) e:
that when more closely mma ey ereie s ! othe, but in
a less degree than natural;’ but not apparently that they cause
more natural aversion than do the same sexes of the two species
when confined closcly t

With respect to the dcgm of [cmhly of first crosse in com-
parison with the fertlity of th crosse
o s st aceraiely Knowt & ndued rom sever st
can be made out only with much difficulty, more especially with
those animals whih produce only on or (wo young at u bith
The best evidence known to me refers (o the common mule; in
searing which i has been found that ouly [ ] conceptions
follow from 100 unions; whereas with the mare & horse [ ]

| e 2o vl 113t . ot s
fice e woode Pask produced b
m "ot comguon Prcsin: [Lowsndc Anrl & o, of N By oL 5.

e 4 Seves ol Docks have b shor it s e i)
Tadon. Mag.af Nat. History. ol 9 p-616. Sec Macgilivray Brtsh Hirds

Nat Hisory. vol 7.

5
Sechicin (Nt Dessclnde 15 950 Ut byoride v b sty
produced rom g Biack & Brow Rat.Fo imccs s Bron's et de
Ranrb. 2. 161 [smzuml/mmunm.x His vol 7. 1541.p 526 Westwood
, Trmct Enomolg Soc

Tegome 1857
e et o s He of o e Fon, o s
ducton o7 s female phessant will sange al fecings of afcton, which had
efre e been inulged”

a
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per cent of the union are fruitful: Azara, morcover, states that
the mare ceases to produce at an carlier age to the male ass than
o the horse' /
8in crosing Gold or iver phessats with e common Pheasant
most of the cggs prove barren”, & te e difficult to
ear, & when reared are almost invariably e R e hybrids
(o the Cock Pheasant & Cornmen Hon are | beleve universally
quie steile & do not even show any sexual passon; & there is
onsiderable difficulty in producing them, for Temminck® asserts
hat ou [of] 100 egas, only two o thrce young can b rased
Hewitt informs me that out of above 800 eggs from these
o bind, o Faad 1 above 8 dosoi bybrid Chickons n t
me laying, however, if a single egg proves 10 have been feriised,
several can generally be hatched.7/81/0n the other 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.
numbers in the U. States for the table, as I was informed by
r. Bachman; 5o that, as T infer, most of the eggs must be fertle/
81 vbut even in this case Mr. Garnett of Clitheroe who has raised
many of these hybrids & from reciprocal crosses, informs me that
the proportion of good cggs s o so grest ss with he Common
uck —/8U/Mr. Bren, tells me that in his crosses the
camy 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
vags sunlc A Pomeranian bitch with a dog-wolf produced ten

P erom these few facts T prsume that ther s, s withplants,
some pretty close relation between the facility of getting offspring
from first crosses & the fertility of the hybrids when raised; but
1 much doubs, more especially from the case of common mule
& musk duck, whether the relation is wniform. The fertlity of the
fistcross, when utterly barren hybrids ae produced, does no

! The s e e he mtomaion fom Arr s be G i s
ide

i Howit i he Pouly Book . 125
* Ponnants Quadrupods 3 it vl 1,1793 p 238
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seem so much impaired as with plants. (The frequency [of] several

-ases of very young hybrids being difficult o 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—
Wil animal, s diffclt o decide whether n fist roses as
with plants there is much or any uncqual reciprocity, for h

instinct comes info play: The reason why mae Fringlidae alone
are generally paired with female Canary-birds, is that hens of
ild spocies, f not taken quit young fom the et wil seldom
receive a male of any kind; & they will not build a nest, or use
one when made for them. The greater fucity of geing mules
than hinnics 1 have heard atributed t0 a difference in a sexual
instinct between the male ass & horses; & this perhaps accounts
for the much greer frequency of crosies 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 yeo that
the Ram will not produce with the she-goat” Mr. Fink has found

the reverse to hold good; namglym at a Ram crosses more readil
with she-goat than (:clnrocal\y Mr. Gamett of Clitheroe informs
will seldom have any intercourse with

paired, Mr. Gamett tells me that he has not observed any difference
in i mumber of young produced./82But Bechsiin who was

well aware of the foregoing causes of difficulty, states that the
mal:/BS/Hnuse snanow succeeds beter with e female tre.
w (Fringilla domestica & montana) than reciprocally." I could

220 oiher Tatis poiniag 1 e same dicotion, bt meRy TOre
facts are wanted to draw any definite conclusion on reciprocal
crosses amongst animals. «Hybrids themselves are only

spematozos Mammals & Birds are in the same state as in
ies in the intervals of rut.’» Gartener’ advances some

Fiidenee, <ut hardly mffcicat in Ty opimions showing tha n

hybrid animals; as with hybrid plants, the male sex fails easier

than the female: T shall presently give a very striking case of this

" echicn, Stbenuogl 18404 B 1.247—Ms Bt s made e same

Leceson sty o Bomas, ek Nt Ton 2.5, 15.

Commonicaont Bosrd of Agrcie vo 1 p 250,

Shmmuvoes o3

Al s SN [ ] GirnerBasiardz . 40, 382)

Btz 5 340,382

a0
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in hybrid Yaks. T do not know whether it is anyways connected

< 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;
& 50 with hybrids themselves, as we shall see in the cases presently
1o be given in more detil/§3/The ferilty of first crosss & o
hybrids seem (o be much affected by favourable conditions of all
Kinds; the compon » mle s said® to concelve more frequenly
in ot countres: 1 swongly swpect thar the hybrids from Anser
cygnoides & cinereus, are more fertile, as we shall presently see, in
India than in Europe; the only known case/S4/of these hybrids
breeding inter se in Europe was effected by Mr. Eyton” taking
‘male & female hybrid hom diffrent htches, & thus n @ sight
degree lessening the ill-cffect of the closest interbreeding. Age,
ither very slightly too great or t0o litle, interferes most seriously
e fruitfulness of first crosses: we have seen that according
10 Azara mares fail to produce to the male-ass, earlier than t0 the
horses. Mr. Brent informs me that it is an axiom with Canary
fanciers never to 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, invariably failed to produce chickens/84/So again a Canada
goose crossed by a Bernicle gander’ for the two first years laid
aren cges, but inthe third o young were atched out o scven
eggs. In the case of the hybrids themselves from th &
Giner finches, in the ew instances in which they have bred the
* Pl de b Lomoié Hmsa 1S5 156 [Dawi aded i g (o
e s o Primuiafor sadionl s’ es Darwin,
e letimate Unions
10,569, 45341
S [Dmenling ]
Ghermer B, 1 351 & Mot on oo “Amiai in Edin New Pl
Toumalval 83
s gty wall et case of el brecting in ot s
Eiven s Smllis Bét. of Buffon 3 Eat v, 18—{innoe by W, S
 Coarlswaris Mag. of Nat Nistoy 1840 v.,.‘: 50

Wateton's sveys on Nat. History 2 series . 42,117
-
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cpgsproducedth fm yar hve been observedto be sometimes

ther very smll o the young birdstobe very weakly bt inthe
Tllowing yearssronger hybrds have been pofu

‘As with plants, a hybrid can be reduced or eved by successive

crossing to the form of cither pure parent form, of which I shall

¢ a good instance under Phasianus versicolor.” 1 have scen

a triple cross amongst quadrupeds, namely a hybrid from a mare

id ass-zebra. Mr. Gould tells me that Phasianus, versi-

color, torquatus & colchinus have blended together in the wood:

of Norfolk./

85/Systematic affinity, though limiting the possibiity of hybrids
being produced, certainly does not, any more than with plants,
absolutely reguiate this capacity. But it s 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 un
quite sterile. How, for instance, can we compare the capa
Inbridising between the evers Faciis of Carivor, whit ie
plantigrades, though frely coupling, so in confinem

£ how car we Compars bawks & galinteenus birds, whis the
former have never been known to breed when tamed. We are
almost driven to look to animals in & state of nature in order to

udgeof thie tendeacy or cpaciy o pmducc bybrids; bt e
in a st the degree
of steriity of their hybrid nﬂspnng By the fregoing remark 1 do
not wislr 10 doubt the comimon opinion that the Gallinaceae are
eminently Capabl of hybridisation; 1 beleve tis to be case; but
how much of this capacity to attribute (0 several species having
been domesicated, & to most of the species fessding roadly
under confinement, & 1o the social habits of many, [

Tstrongly suspeet that the et Pigeon Family, mm.gn severd!

et o o g goldtoch ey poe oitach
* Tl

P& s st b o s

ersicolor
i genertons. M. Flonens, shows (Longévid umaine 1153, p. 145 it
ot eneraons e Jckal wis rduced i he Dog & h by Yok sms

3 Seechapter p. ¢t1eq.

b e vy el e St Lovgtamys, L Ac Ry, o B

Bl Tom, 33,16, 10 Nicicen coss were enomersted by M. u.m bt e
Zooog Soc” 1507 April T3 Amongs the Fringliée Bechien
Deu Ot e ek eyt g Fangils (ol K

Specics elongin
Siger) Loxa & S wich bve Yioah WA g, Tk svert
rmum .m.a. “Wih 5 cxcepion of Pigeons, nary al the Bids which bave becn
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have crossed, are /86/much less capable of hybridisation than the
Gallinaceae. In a state of nature the grouse-genus (Tetrao) seems
particularly inclined to cross; more especially Black-Game (T.
tetrix) which has crossed with the pheasant, Fowl Capercailzie,
Red Grouse and willow grouse, as may be seen in the following
table but e have no resson t suppase tha the hybrids are in
sny degree
e il Duck (Dafa acuts)seems to have srong tendency

0 cross with the Wigeon & the common Duck, though these
heee Ducks e placed by moder systematics 1 disinc genera;
& the hybrids of the Pintail & common duck are fertle, 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
veny sterile hybrids podaced by the cossng o species sppsrenly
very closely related: as between the common & collared Turtle-
doves; between Galius bankiva & Stanleyi; etwcen the common
& changeless (Polishy swans'/

87/As far as our present imperfect state of knowledge serves,
1 conclude with Ga:mzr that the laws regulating the fertility of
first crosses & of hybrids amongst animals are nearly the same as
will plaais; but my mpression 38 (aotwithsnding the cbstasle
sometimes opposed by the will & instinct of animals) that first
crosses are more easily effected between animals considerably
remote in the scale of nature, than between equally remote plants:
of course nothing can be more vague than the comparison of the
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
amy order of plani, i 1 think my remack holds good. On the
other hand, I believe that amongst animals, the hybrids themselve:
e generaly more sterile than with plants./87 v/We shall see Some

proof of this conclusion by comparing in the following table the
Jery e linuts i which amongat the Rasores, Tt rosses
have been effected, with the very general sterility of the hybrids

" G 0 il oyt of P & Comiman ks o Pocsengs Zoghs
She 31 158 (Fnel] Towdon's Mg i Hisony vl 5. 616
vt s ofater inanoes & et (b ybrds e e
s, which | was informi

. rmed by
i vl by 4 Duck & (hen by & Pt 50 that
i iimon Duck,

i st ord Dy T Sl ey e S b o e
See G2 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) & Iha! tin pure
species from changed conditions of lif: for the complex

ofan animalmigh wellbe e dsnrsed by being| blznded 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 plnts (his s rare without they
suffer from some very marked change of conditi

571 have given the following Tabe of sl the well auhentiated
crosses which | have heard of in one order of Birds, the Rasores;
i order that those who have not attended to the subject, may sec
how numerous the crosses have been, & between what different
forms/

88/ Ordor Rasores, Fam, Cracidac Su.Fam Crciie
rubral —giobicera —alector
Fa l'hlsum(lcnzs b Fam. Pavoninac
oo myins”Jaan Feacock —
chvans P
b Fam. Phasianidac (sic]
C i’ Ringed Phessnt —

N——
e
i

e e
D Gold Evcaont Gem
L ehemerus S Phes

Sub.Fam, Gallnae Galls
T o

Foul Fam. Tevsonidge.
Sub, fam. Perdicinae Clamator Capensis
St fom. Tewonidac (]
Te o Co
Biack G
umxrmm Banasia

s o i

Lagopus sicen

e paratean
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Temminck Hist Nat. Gen.des Gallinacess vol 3.p. 13-21. The hybrids rased

species.
* G e suoriy "M Byt fnRew B, Dixms Davecor & iy 1853 (]
38 They e e« fow iy ol S (D] ndon Sporins R
Sew et 2
: aaw dam a bybrid btween the

., it with  Guinca-hen; bt o ofsping was produced

quie el
* The sceount uﬂhe m..a Pucsan o, eng Gl with por Phessant o
Zonlog. Soc. 1836. . §4—docs notatall s e Burds fut Dy

P Lusas qunlnxnmlu (L\icmubmmmnﬂam S o o o e
ot o ity of hese Hybrids With The pue phcasant bt |

kg i Epbris v once etk Sho ) penel kg
Wil rspec ot high friy of he hybrids between . versclor & Colehius, see

Ve Ko hescnt b amy Eacyclon v 8.5 61 o v e ol
NS, Report st me from Zoologca Sosey.

%
1D 88 8 See T Gy s e Ets e i gl
10 A0 Tty e v Syl b ek G

T oE M. . e o Zouotal Sociy: sy ot g

fely—

heasant & Hen Sl Phescant

5
] Temminck Gallioacées 2 75 says wihoot pariculrs that rkey &
oo & a3 ok i Appén s o
Syand 1o Annal of Nat. Histvol 1.2 seres 1835, et
18 e sl This s very emikabe fc seing b S
o

e were e st oter xc & with the domente cock o Hem Bt several

o s s e Zosogia Gardonsyoung i, which were he
,,u,pn 7 o Rybrids e i fom 5 Somners ock & Baatam Fen: some of hese
rruinad mast <losly 1o the pure Sonmerat & others, 8 1wk wld o th pore

hecicssrongly Corborates hlr ssseted parenage 1 v
[ il Zolegel ardns ht yors fave etk
between tis Fow heasant

S Wiarets Reperon Zovogs o 1543-4 n Ry o 1847 T i om

e v 14 formed vy M o, b e o oo s

s
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STAMThe Faniles & gen d in accordance with
r. G. R. Gray's clxssxﬂcmmn gencmlly scknowledged ss one
OF i e T Bkt  hybrid offspring has been
produced by (s two fortis 60 wnnected The dzgre: of fertility
o the hybrid, is given i the n aid, nothing
& ek 1t s onsntig 1 o s!:nllly ‘may be saiely
interred)

89/1 will now discuss in some detail the degree of fertilty of
certain hybrids in successive generations.
Dogs—Wolves Juckas Foses: hat hybrids b wolves & Jackals
posacss s ceain degre of iy is ntoious 1 ik vident o th frequent
revious chaper of

i was 5o sterile that it only
Sames perodicaly inio an

* Moron dxaie b I i . hisdptia Acad o Nt Scncn Quoe in
009, 37 5.2
e
T e on sty o1 .S
T
Temminck Tt Nat. Gen. de Galfmacess ¥ 3 p. 301, The bybrids are 5id to
i "Imis remarkubie ros s condimed by M. Biy, o 0 tlnty i
jor W. Sherwilln the Indion Sporing Review new 5,401 2.1

o e See 113

b Decemier 15 1555

u.a,n s (i Spor o .o rop V1153140 the oty orNn e
© Biacl-cock b crosed it h o, b Chicks s ool

It

Ry S 847, 931 i e et £ b
o mest, T Y s Terolrides s o Wi
it from
B VT 62 iy o e bluck & Red
bekn prodiced i it

couse of Scotand have

6
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HYBRIDISM
90/mperfect state of heat. Hybrids from the Fox & Dog will beed with

o, s shown in Panani's Quadrupeds 3 B ol 1.p 239, & I Herbers
Amayllidacese. p.

Goar & sy The ity of e by o s o st e

in Gt ganers, s bech s Some authors, s fo nsnce

e A o M B S L
i & s s bl s o Chic Otoms o G

el Reym e Chil, 1783, Parc). . p 370) & simia stosies havt been

ies of ascertaining (?) the truth that the male hybrid from the
male Goat & with female s

With 374 o the Dlood oF he Shecp. AIe propagaied te 5. but that he
charstrof he fsee derrin o i some encaons ey hve
o take a fresh cross wi

Tomackable degree of ferlty, for it mplics hat fer several genersions
the hybrids with one-fourth of the gouts blood in them are fertle with the
hybrid having hall goais blood.

Bacirian & common Camel. Thee scems no doub that hybrids are commorly
ruised (Burnes Travels in Bokhara vol 3. p. 154) beiween these species

oughso emarkably disinct n it & sonsiuion. Eversmann ctes
iso deals & clerly disinguisies the Baeinan fom comron canel, &1
90 Bisista hy

Olearius, as quoted by Dest o

e sl ik the common mule The gecat uclty Wwith whih crosses can
' made between the several forms of Llamas (Auchenia) & the reputed

ferlity of the hybrids, renders Eversmann's statements somewhat more
edible.

91/Maunijac Deer. At Lord Derbys the Cervulus vaginalis from the Malayan

o doubt hese i close spesie: & Kitreuter o £uch cases
Would have st once alld them varieies.

s s (Y4) & s v ndis Varcns s b bcn proced
eral sp

cis of oxen & Buffalocs, but al, as far as [ can find out
< quite s fon of those berween the e

apparently very distinct specics, which indeed by many nawralists are

ranked in distinct gencra. These hybrids are raised in lasge numbers in the

Himalaya. The case is interesting, in as much as the two parent species
the yak &

s
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HYBRIDISM

the Indian cattle extceme heat: the yak, morcaver, browses on very different
Schiagintweit hus loely stated (Britsh Associaton: Dublin

s se o with eithe pure prent. But n th carir tagcs
of reduction, though the female hybrids are ferile with the pure Yak, the
re impoten.

echit
o e iy it i o Gt & wuh Pk (s &
Bewd of snalher s

Hist vol 2.

ared 4 brood
other Finches breeding inter
experiment, cannot be considered as furly
“bird 2
quite readily in confinement, which occurs with nore of

i s s e gt ey 0 i s e
m the F.citinella & canaria, which are very closely allied species,
pitecly fortle/

94/Hybrid Pheasants: 1 am assured by Mr. Thompson (sce also the Sale
Catalogue [by E. 5. Sanley]) formerly curator at Lord Derbys that he is
Corain hat he kybrids from P. vericolor & Colehicus (manifetly distinet
Specis)bred i ey it s, &t i progeny (erandehildre of he

ain had offspring. The hybrids were also reduced b

End: (Montagu's5/Ormiholog. Dit. Rennies it p 370) From different
¥ [See Sclngintweit Notesan Some of the Animals of Tiveand I, i
1

et Rep.for 1857 (1858} 107
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satemens which 1 hnd res, | had aivays consdered he ng-necked
s So

Charactrs o P. torquatus would have been much mor completely bliersted.

96/Pintal & common Duck (Dafila acuta & Anas boschas). These two ducks
Seem {0 cross very readily, & several cases are on record of these hybrids,

Soc. 1831
158: Loudons Mag. of Nat. History. vol. 9 p 616): but Mr. James Huat
i intllgent Keeper at th Zoologien Gardehs.showed me several yers
g0 & lot of young birds, which he knew to b the offspring of a pair o
ybrids inlet ss1 have heard, alo, bul more vagucly o anoher parael
instance

96/Chiness & common Goose (Anser Cygnoides & Cinereus domesicus), These
s s disine o mcxlol umlosm.x s e o st gen
many cases are on record of hybri recds

VolL1897,p.358 & vl 4 1840,
T v ek s of Counby, i the N. . Provnces, i Assym,
Qn:i( el e g a1 3m nfermad o i rom . Bl &
apt. Huton’ ixed b it Al thei characters,

on this head. Tn many of these districts neither pure spesics is kept. Therefore

a5 the common English Goose. It indecd I think, dbvious that theirprolifick-
e, Ut e rea;iherwis he brced would ot be commenly Kep o
" [Ses Byt Notesfor M. Darwin’, CU L. Darwin MSS, vol. 98, fo. 106
* i Sl s o Hm vol 191847 p 171) aoied thse crossd
Pl e Act Aca St Peturgh. 17807, 5. pesks
Il o st g omg vy o
a9
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HYBRIDISM

i, e may peas e the mach grester fcundy of et bybid
When bred in India thr o b diffrnce of climate, & proably
in g part of the rumbers scd—the ficiccs of close air-brecdng
being thus wholly removed /

lave now given in some detil ol the cass which 1 ha
coloien o e cgree of forility of the most fertile amimal
ybrids. But T think that hardly one of these casgs has been
mfﬁcmﬂly investigted, The scantiness ofthe fcts planly shows
there is with hybrid animals any approach (o
[cm!n) 5 comaideing, bomoves, tns SOkt e thenld Bway,
bear in mind that the experiment s never fairly tried, without
bl parenspecis bred, perfctly well under domesicaton o
confhement, & witioos buth se placed under fevoubl con
Gitions & without several hybiids, ot rlated to ther, are
saied t the same ime,so it the il effects of cloge intebreeding
inthe successve gencrations may be exluded. Very e cases
i which all thesc eondions have been RIS
Neverthelos,the hybrids from Phasianus Colchinus with . tor
& with P. versicolor, & in India from Anser cygnoides &
ncrcus proably make A very o approsc 6 periee ety
or perhaps are perfectly fertle together.

Most naturalists now believe that many of our domestic/99/
animals, as dogs, cattle, sheep &c, have descended, each from
several doriginally disinetspeie. In some cascs s seems (0
me the most probable view. Those who admit this view, must
suppose cither ;»m here once exisied several disinet specics,

e of uniting & of praducing perfectly fertile
ybrids, which we have now domesticated agund us; 0 they
must suppose, in accordance with the view first broached by
Pallas,’ 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 1 know of no actual facts to support this view, except the
statement by Dureau de Ia Malle who has so closely studied
classical literature, that the common Mule was produced with
more dificly inthe ime of . Romans than a pesent.” on
r hand, acrtner M100/could perceive no difference in the
ooy of kybAeng CMavat & wnld plants & on seking

At Acu St P T8O Pa 84,5100
Tom 21 1 serie)
3 Borard(eseesgung 1. 13 (At op s nct ol Darwi addd npencil
‘Acgilops being mare el N.Hist Review ]

w
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HYBRIDISM

W. Herbert he expressed to me the same opinion: but neither of

smimaly could be elfected more asily, when boh wer domest
ed, T know of no fact whatever countenancing the view that

e ey of e hybrids s o b produced, would b sreaer,
fier the parent species had long been domesticated, than at first
Nevertelos, 1 mast confes 1 there scens o T much probac
bilt in his hypothesis, Delcving as T d, that our dogs, for
e, have descended from several distinct wild stocks: analogy
prevents Ty belioving T e il Stocks e een caught

‘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-ffects of continued inter-
breeding, it would be hard to conjecture. If his hypothesis could
be proved true, it would throw considerable light on the history

f our domesticated animals; & would be interesting for our
theory s it would show that the sterility of hybrds was 3

a diagnostic: st boech Species & Varictics.

Feriilty of crossed Races Varicics, in Animals, & their Mongrel
~—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] sterility 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
cach ofher bu his, though an nereting fact, & bearing o the
ted repugnance of distinct species to unite, does not
it fertiiy when crossed/102 v/Nor can physical Gbstacies fom
* e, By [Zoophl) s ke (Calcus oty Ini) Sporing R

730 intmediie e For on tesing iscus on o
ot & Gliddon, Typesof Maskind . 355
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great difference in size between two varietis 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-
unsqualsize vl sometimes infefer with th union
of yarieie; though A, Knight got ofsping from s Drsy stallion
an Pony' & chickens from a Cochin cock & Scbright
Bantam Hen were exbibited al Manchester /102/When we et
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 T know not," that certain breeds of
logs, are more fertile when crossed together than other bre
the explanation probably is in the case of the American dogs, &
perhaps in he atr cas, that these dogs have descended from
primordially distinct species, & not that any degree of relative
ity has been sequired duing Somentcation The same
explanation probably applies to Bechstein's statement” (if to be
hat dogs of the Spitz breed can be csies russed with
Fotes in plants, however, | may remind the reader that we
enly have good cases  vaieis f he same spcies uitng
i difentdegtees of /1 03/aclity with disintspecies Delcing
do thet some of ur dogs are descended from the European
i hybrid from the wolf & dog shows some
Seriy Shoud ave e empicd o e hd e coprbment
le 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
with the wolf had become impaired.
saturalists belive hat the Llama & Alpace are only
aricties of the wild Guanaco: Mr. W. who s pariclarly
iended 1o hese animale04says the o e named Ohen
breed together, but that their offeprng are quite sierile & are
Renee called "Machorras”. From of