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DARWIN’S NOTEBOOKS ON TRANSMUTATION
OF SPECIES
~Edited with an Iniroduction and Notes by
Sin GAVIN o8 BEER
PaR? IV, Fourri NoTemoox. (OCTOBER 1838 To ot JuLy 1830)

INTRODUGTION

Darwix's Fourth Notebook on Transmutation of Species was written after he had
1580 Malti's B on e ginile f potio e 18 Ot 1858, Tho it
wo pages subsequently cot out by him and now lost, were doubtless devoted to
Matheg work, s it tind page Consdenng the Imperioge of the s
vhich Mmhns s book s thoog (even by Darwin bl o e 1) to ave
w0d Jess, it & sgnfican that he devoted g0 Lt space

o Malthas in the Notebook which he wiote seading his book.

The exphained in the Introduction to Darwin's Third Notebook on Trans-
‘mutation of SPSAS" s thst Darvin bad aresdy and idependenty thought out
of select e sty tha the
t Maithus gave
o wis v of th Hgorovmins of sclckon sndof th neabiity
‘widespread mortality.

"To this concept, Darwin introduced the notion of extinction as the extreme case

of depopulation (IV 3), and the notion of variation ; and he showed that he
el ware that this would lad to resuts vy it rom those which ‘aithos
thought that he had achieved. This fact emerges clealy from the only other passage

he Fourth Notsbpok where Darvin fles o Malthos and J concene to show
that he does not subseribe to Malthus's assumption that the variation possible in
cuivted plants and domesic snimal s sty imied. * I may be sud that
vary ithusian views, within certain Limits,
Tt beond them v, argu gt b (Y 130 The vrm - Makhucon
e does not mean scaptans of Malths's sanomic and poiial systen, bt
ol sdberene o the viw that morality ensues o eproducton, oustrippog
oodpply. Toe parll betwen the sl o atitcal seton in producing
new breeds of cultivated plants and domestica o natural scction
o rodcing e specie s ey e T & esuLpat oy thery,
+ Darwinusodth 6 i, London 836
T B e e i S, o3, st 4 1980
a5 »
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154 DARWIN'S FOURTH NOTEBOOX

t domesticated races of organics are made by precisely same means as species —
bt later o o petectly s il v 1 7,
A juy on the mechasism of tion takes the following form

i B e et St o 0t e o e St e oo
the

oriostinct (Lo il n o) o gt the day (1Y 63, 1wk il in this
‘which Darwin during the voyage of
e Beage

With egad 0 the evlution of an and the qustion vhsther b ansors were
bimanous or quadruped, Darwin had already seen the importance of embryonic
Gevloprmcns o venigl ergans . deerming finty and therios oot
“* There being no fossl, the anly way,that I can se to discover whether the parent

of man was quadruped or bimanous, s to see, what parts of umm abortive,
6th Janvary,
i ltan o & A i e 5 oy

orals are he reult of evolution from " soial instncts, wich s T bope o show
s ropatly i foemdain L 1 i s e bl el i
offae animated beins” )

e motion o fortuitous as distinct from designed varia y expressed :
a7 vl th s b s £ et f
et bty sins " [V 5. o vl st s b mde

from e ollving pusae: " sesia the bestial sed of o Bul

g e e L D oo niatton

able
chance of being propagated  (IV 137).

The ! tendency fo pogresion” postlate, by Lamck s n inhorent gty

ofliving organisms which would make natural selction snnecesary in thoe cases

vhere 1t s sled i improvement, quicly stactad Darwis stenion 13

o, & ot sharive. iy relcene s m Wm«u.ey of the so-
progressve tndency v 0V 70). Soon comesthe nwer, und it opens up the
hole scientsof sclgy . The sorm m-w«»n:mm-na»mﬂe depends

b f gl
opened fresh mesns o ading fo umr oy 0V o o Derwts
vy ¢ has el the pact whicorpasiens themseves play i the complex
continues : " but
et there is no ncessary tendency in the simple animals to e cooplited
though all pcas vl

iy o ol X oty b why:hnumthmnmb:nmyumets
‘many sp . if we begin

i
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ON TRANSMUTATION OF SPECIES 155

it the sl o & sppoe them t e chaned, s vy changs tend
o g e fo ot OV ) Durvin concdes - Y Gt ot i s st

s o b Sarosa, S o Mgy e woul Koo 4 dkenpuied
o fll thi paces” AV 56, Improvement, hire i takas place, i mot the et
‘progression, petition and adaptation.  Can-

Steng the Kinglos of rheve ot mow . e wonld nt e posile to simpliy
he organizaion of the diflerent beings, . . without redocing the number of
living , hence.

"V o).
‘The ecological web of Lfe is s0 oy netied thit when transmutation of species

rarer, as it progresses towards extermination, some of the species must increase in
27 (IV g3,

probiem is closcly connected with the principl of divergence’ which Darwin did not

solve until 1852,

Darvinvas v to the problems of s ars s known s g spces. " Lysl
tellsme o cow and Carion row have i Eaope et ranges
Lot ot e nrih of 5 e 3t by et £ one wood B bt &

oy year produe it 0V o, 102

1tis curious to find Darwin speaking of fnal causes regarding the xstence of
septe e, bt he s devloet i s 0 the clloin v g o e

cir existence, and of what the result would be i there were orly

et gneton, 5 semackay aev ey e reston o e w
vantages accruing from slow change in adaptation to the general conditions of
it instad o repid changs in adapiain o ol odicions 1V 45, 5 54,,
Variation would.be entirely unconnected in any groups of individuals and char
wonld bt unarchi. Farthemare,physial fctors woud s on ndiv
restraint, The value of sexual reproduction is thercfor that it camalizes variation
into 2 small number of channl by makin physcalfciorsat ot on singe idi

vidual but on interbreeding populations, and it slows down change with the result
It hanges e s e o he whele hangesof comty, & e {0t ol
changes ” (1V 50).

in the minds of

to see two curious patterns in the history of thought. mﬁnudammmemmw

in which arguments have simply been turned upside down as progress

of mowidge, T Paiey's

arguments t proving that the adapiatons of plants and animals (0 thes

it o svigence of 4 First of all it must be remembered.

that Paley selected his evidence.  There are not wanting cases of mal-adaptation.
‘blunder of natur

- o Gerge Bt 5t Jun, 190 L4 nd Lo, vk 3.2
e a1 e S i e} gk b et e £ oo
aehc of o eneont a5 S0 Pk T 05yt e 40 D g, e RS o3 M

&
" FSiiam Piey : Nohwal Thelgy Lowdon 1830,

& The Natral
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158 DARWIN'S FOURTH NOTEBOOK

oy deignr, wnd the tame o tre of muny structuresand fnctons, o 3 the

o rsit of Darwins work he sams facts s vere |ddu< T P ot
of beneoent deign a mow recognised 13 evden of What natura seloction, an
s ek any desgn a ll. Indeed, i there wrea deiger,be would have €0
besi lent to produce all
Another case of i imversion i provided by Lyl attempt o use the principle of
o

phism involved g v it
Teute of Darwia's ek, It s now sea that applcation of & he principle of uniformi-
tasianism shows that evolution must have occurred, because orgagic progressi

“Thirdly, both Lyell and Blyth? used the princple of natural selecton, implict in
the penalization of variants from the specific type, to prove that species remain

constant ; whereas Darwin and Wallace showed tha this argument must be turned
on its head to show that natural selection can make varieies depart indefinitely
from,the speic type This last cas s parioualy siactive, bcans atural

e Hosly! e s Skl e o8ty e s

account for his facultative altermative. The reason for this is known, because

Mendelian iy is o mechurem wioh can sording o croumstanes roucs
or o ‘The former capacity is b e power of

crosing v, rgaton, od bt of o -b.-.x.uu o e particnts

‘nature of the non-contarminat inkage.

the canclusion which

iy embodied i th works o Condoret and Goduwin¢ Darwinand Wallce, inde-

proeii i Lo st o st o Pt it
Tt e A i T T S

5 fivcon i Blors . 2 Kaiton vol. 8, . 731
ok T T R R

:;m.ummmu—tun&mm Shetch fo o Historical Pictrs of e Progess of the Human mind,
PR Godwin: Enpiy concorming ol e end e infuance o it and Aappinss,

Loniem 1756

L. NN S o b o Darwin Omline.
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ON TRANSMUTATION OF SPECIES s

o nca lotion, Darain had ready s that seloion i maore woud wsse
spesie o vy from the original type; a2 bofh b and Wallce, indepesenty,

— mmubly result in natural selction of the better adapted variants through

the
Bltyof departur of vaietis rom the orginal type untl thy became sew spoces
i wes sty e appoteof Malf's conc
“The second patern i th histary of thowght s the sealizaton that knowledge st
a given time may already be suficient to suggest the correct solution of a problem,
il ey the st koo mersto k. Toe bt cxmple of tis phenamencn
that science is s than is imagined, is provi himself
oo of the migedemts ikt b roqied, bt fo i th o of evuton
20t s that anbal et proide the el of B s
e, wes novn-t Ly oo i e et hane, pm\y o fing to
st the imaginary I u Servmn et Fmd lonsm, and_ partly
4 away o of speis for mm.m
theologialorthodory. How s 320 e e e et e

alld into being rom tim (0 ime, an et that 50 sstonishing  phenomenan can

o ety ety s o S T Bt Ty 0wk Dt

it as granted that his combinations are exhausted upon any one of the theatres
their exercise, though in all his, 2 in all his other works, we are led, by all
‘analogy, to suppose that he operates through a series of intermediate causes, and.
hat in consquence the origination of rsh speies, cold it ever ome unde our

T s ikl foiue in such a s

S Rowid far from bei
snagonistc and matally excusive, Durwinian, seetion nd Mendean gent
ar complementary and indispensible to cach other. Here, it vas Willam Feteson

at tations may e il and comlativs lis, and e poubly

at sclection might have played a part in controlling the efiects of mutations. Al-

e T T, L 5.5 Do s
R RTRURErS T Contal Thamy of Natrst Sesin, Ot 153
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w58 DARWIN'S FOURTH NOTEBOOK
though he had available to him all the basic ingredients out of which Fisher con-
structed his synthe .

and iced him agai i iven to the
, and had occurred

hat evouon
gy e econtie ool of MRy ez
Theenon isday thremay

that sre already to
Darvivs Fouh Noehonk on Trmemmision o Spcds, s known as Notabook
“E*, is Darwin MS. x24 in the Cambridge University Library, to the authorities

As in the other Notebooks, a number of pages were cut out by Darvin in 1856,
s b s, Slce tetxts of Darin's Kosbons

o,
sity L ‘These wil be transcribed and published in a subsequent number of
|heB\|]]ztm ln('Lhzr ith Corri

by D:

Editorial Note
The geerl olcy of tis cition hss boen to present o txt, which s siready
complication.

o be 2 facimile eiin,
riing of the Notebooks is et (0 decghr bcene of
MM oy v, ik 150 )

33 s the punctation, The text i liteed with dashis and withstops o which it
vould be misleding o sibote the el o priods i al o, My of o
require
frprindy Ther e o s ples e I s are dmvn acre the page,
es. The use of
eren pens ik and of penci e and hee s Eoquetly In st cses
the chungn appearsto huse o signifeance of ummtmhulwmpem\ymn
o e had been using ;

mlbequenty, often betwen te s e theare moted wher thy ppear

frywgerie

by D: rwmﬁ'wyhavzbﬂuladded tween square brackes. In some places Darvwin
inserted square brackets, apparently subsequently, to_indicate special emphasis

vhers inicnt by focintes, bt squae brcket ar xcusively v o
editorial intercalations by
“Toro inds of rasur accar 1n the txt. In the st words were resately stk

Willinm Batscn  * Brolutionary Fath sad moders dosbts, Sin, vl 35, 208 Janassy, 191

d with permission by Darwin Online.



ON TRANSMUTATION OF SPECIES o
out by Darwin because they were wrong and not what he meant to write, or because.

o b b acspted and thy e o it withont
except In o secmd type of evsre senteces
e ages et b gy seve hrngh doubtess to dicato tha they have
been dealt with, and such erasures have been ign
T'do not doubt tat even allowing for he 8 nmple ditor syl b adple,
e t have been made, lcomed
for e Comigenia and Addenda whih i is hoped {0 publd e
el o iormatio i 1 o gives, e i e recred 10 o e
scripts in the Cambridge University Library.

Adkmouledgments
s  pleasure to rocord my indebtdes o Sir Chares Darwin, KB, RS,
in whom the copyright of the Darwin manuscripts is vested ; the Syndics of the

Cunbridge Urwersty Livary o o M H R Cravic, MK Liaria, i whoe
care the mamuscripts are pri ov for e

d tion of inestimable vﬂue o i et iy Skt o
kind crticism and invaluable hel ror L. S o e Tt b b
Historyof Nafl Seeceand Tecmm)o‘y of the U: R, Moo, o e mpport

Gateos of o Combrie vty Lu‘hru'y for his v|.||u.b1z hel i seaching o6
missing pages o the Notebok . o M. . C. Townsen 4, Lirarian ot toe Bt
e Setre Hito) -t M M. . Rowiandsof th Genr tish
Mo (Rt oy and b0 i M Sheanovay, s scras e it

assistance in transcribing Darwin's handwriting and tracing Teferences.

Gavin de Beer

A with mermicsinn hy Darwin Onfine.



DARWIN'S FOURTH NOTEBOOOK OX TRANSNUTATION
TF SFRCIES Sose-in

Inside fromt cover.
Finished July toth 1839 —
‘Selected Dec 15 1856 |
12 excised.
Epidemic!seem intimatly rlate to e, et very inepliab
ditto . 529 It accords with the most kiral | spit of phlsoghy o beleve

2 e T o s, i s it st o deity
But we know
conducted aimost | invariably according to fixed laws : and since the world o

Iaws of natore with which we are asquainted ", — This applies to cne species — I

of new forms. — this number & correlations |
4 Dot 4o (3858 It canna b bfcted o my theoy. h the ot of change

S whole of e aee o s chunge f stk ; ot o b Sowly &

insensibly such changes are in progress — we feel interest in dis & change
ofevel of  few fot daring the 25 two thowsand years i haly' bt what change
would such a change produce in climate vegetation &e. — It is the circumstance of

small physical changes & oscillations, not affecting organic forms, that the whole
value of &

of man. |
514 excised.
13 sorts come up from it, lately saw a nonpareil sowed by Mr Toliett o produce. —

other spple tres, — now seed of crab produce crsb, 30 {3t some st rom sppe
— Thinks probebly experiment was

1
& robbly would takelong Mm "l he tain would b gt ot of i Now this
: S tom smcmaly = 1 e ey Cowaip gkt pzmonn ebacs o cld

1 n belc that female plant impreses main feaures on off-

pring & mal the lesr peclarities, — bliancy of nfor
Gardener by hanc semecimes rf pears on sy oy il v, bt o i

— & medlar may be graited on pear. Mountain-ash & white

 Thormas Robert s ke Princple of Popuiaton, ot e, Lndon 183, v, 3,
Ay ok T vt 6 v 1. g
R oar S 0y 5 lb e osend ot e

c“"m.mmu e b e oo denched by
e
P

o i B &

= A:.‘ﬁ'.u s Planis, London 1868, vo. 3

SRR LV U S S W SO S QI



DARWIN'S FOURTH NOTEBOOK O TRANSMUTATION OF SPECIES 16
Specics not being observed to change i very great diffculty in thick strata, can
only be explained by several strata being merely leai f one rver did form sediment.
in g pot, formany epochs suh changes woud b oberve. — |
G. W. Easl's Eastern Stas, p. 206 — shot & monkey, czased thele e, " many of

ndin 1o examin i ddoac o
9 B — aly s e bt of i mbmsarbldgm deer,
e, oo, monkey &
gy e vmhbly Y Chneet  the b of the s
being fhe same as the foxlike animals which are met with near Canton * * Herg
asin all Malay countries, 1 noticed  pecularty” |

1g-23 exciced.

23 My syt s o s ke oolhof ey anioal o Toode) sy
s relations, — if we know its congeners — Now on my theo
(znnnly EX e accountd for, on any e n st N o God

A ey stong ssge might — why seeing great variation
in'oxters form of v oo bone wil ot g e oven

e 3o o i, bcoan 1 o ey s promemnetd, x cthe
facts. considering few domestic animals few that have not! cows homless (hors
not)

24 Tty giow p felty o gt scme o st of s — they st dey
‘absurd. — Their only escape is that rule applies to wild animals
o Whi pii inerenct ight b Sri hes whels mfrilly of it

rect.

icetis good, becanse it s an
common to every individus & thereloe efec of cimate, — |

excied.
55 Did man spread over world as arly as Elephants . — i next 20 years none of

i remains found i the Amérias prbably i ot —
Octob, 25¢h. T observed in Windsor Park — the Fallow Deer which were of a ncarly

i
e oot 2

e Vo b e e S g o s iy e I ks
0 Lo 1457, 1 s e e s e o o e 4 o
wgnd

oo

Macery. icstion. Darwin s contnding that the

e A e R s ko i

T ot o - sepetid e e M. e e et ohch

e R e Wi, fmin pac o e collction
o525

& The Natural History Muse

W S



o DARWIN'S FOURTH NOTEBOOK
niform blckid bovn yet eained s raceofbviaonal mark on S & tll &
smitima markt n cach ide daer, o that whole coou s changed. hese

best mar)
ooy ot vary i e sk o e of cate b b |

Ditto saw what was said o be hybrid between silver & gold fsh

Octob. 26%. If hereafter Msstodon] angustidens be found to be inhabitant of
S. America & us it is embedded with almost recent shells. — shows that progression
¢l change in Mllcs s smewbat sl i two bemisphres, — 1 might b vorh
imvestiating whether Mogatberim & Nastodon s embedded in X. Americ.
s my Joumal

e o b S b St o g e |
33736 excised.
37 from its master. when strayed hang thei ta
Noverber 14 — Addenda to Josrmals T show eraic blocks transpored fa S.
is cat animals of

Sonth America. —
imate compared to S. America at present days,
=5 A froonlie
uctions. t climate of
oder 23 that of . Americ, — (Exgained by e viewsof Lyt
Now Equatoral Amerc fom the ow Lmis of blocks both North & South, bas
iy gt s g S ot o s ot B ke

Tropcal forms have bee ablitersted) "o the word from fhe Equabl ind o |

equable climate might not have been e to bave srvived o change, (& besome
{nameted) dbongh ot prall i ol content gt bave survived
2 Thercore T arga o thi that Afics & Eact Indian
Archipengs fomey were ot 1o ey b, o so i, & heiors pesnt
4o tte o1 world .t v st i | rd 1o s prodacios. — Fengs i
o he ancent resminaniy squbd & semperate e of Aoverica ot s
ale of S, Amerc ae s diernt from fh exin arder, s e Boeene of

Paris | (Great Edentates at that period) Analyse this, — consider state.

A1z excised.

them, & therefore

e
extermination becomes pat of
T . gret ek bt b in oouing lasts, — who ca say

W caloss seig by ot et g, o the whle sy Y procuc 3

A I e i e e o A
BT Yt et o i

HE B Yy B e, o ettt
s s b i ey

S 5 Rl ol it v

B L b G s e, Lo 590,138

duced with bermicsion by Darwin Onfine.




ON TRANSMUTATION OF SPECIES 03
When a species becomes rarer, as it progresses towards extermination, some of

|
“ specics of Galapagos must be owing to their ilands having been
purly vemits of cpon e & oy e Rarte mAghe 3o
prophesied to have this character. — Worth going there for, — Gales of wind would

45 vith o on Fimmalays — Hmbcla booe | 5 7800 in ndet  pasal &
— e Himmalaya casebearson he vast change mamqmu

O v particae
& some of them o]

46 _ Looking over Lamarckt suprised to see how many Tropical genera come from
New ol sy
dog being s0 moch more intelectual than fox, wolf ks &< — i procisly
g o B ot xvning e |
47 Hoingproved mens & brates bt n n ype: kst s o coidr
Memumwndut:dcg&nporpmsewzsnntmughlovn\-

how inhabitent of Tierra del Fuego i to be wmed i cvlied e, — sk the
Missinariesabout Australan ye low rogrs b dene s. — Show  savage dog,
& ask him how wolf was so chaged. |

inEx been
basis of argument of change. — now take greater area of water & snow-line descent.

trace out allthe il effcts,
49 8 e prset, o many antrior pocs — b vecan e if i peis et would

|)|~ {oundatonof l tht i most besai i e morl sentments ofthe it
— 8. this s stated too strongly. for there would be innumerable species
e o ey ol b ol e 3 ome ey o e, e wth ety
another

Heis [at] i
© Willin Bockisnd, Relgise Dilions r Obsntions om th Ornic Rmains i Coes, Forrt,

ont Dl G kG o g s o8 Do Do, Londos
London a3 3 L e of e s e e devation
e e ey

At i onesofth mstode ¢ 8 clovation

s Hm‘n&?rl-lelqm S e e ot
3y ool o

i i 4‘ und by ot Georgs colre, 5.9, 1823

e mmuwnﬂu he e e S, 1 T wrts

duced.

b Bl Ol




B DARWIN'S FOURTH NOTEBOOK
for which the world was b state, — u dispote, (s
g s T e e s 1 e
the history, from the astronomer that the moon probably s uninhabited) & i
my theory be true then the formaion of sexes rgidy necessary. — |

50, Withou sexal crosing, thre would be endless changes, & benee o eaure

Wwould be deeply impressed an i, & hence ther could not be improvemen, & hence
BoCh i st = 1 wa sty ity i s cmges sl
15 oot an i, o o, o o il — 1o Gt e g okl

5
ie could oty be efected by sexs. all he above should fllow afe discusaon of
crossing of individuals with respet to representaive speie, when going North &
South,

‘Thinking of effects of my theory, Jaws probably Sk dumvemd of corelation
ol parta o e of it o o pat st
(1 from. t all focts as inducing towarcs o n: mmmm. cannot

them)
& will be done to all countris, smm!m:hspeclmvmm:hn!m
than useless. — I may say all i, Waving st aided in such sins. Yet there s

s wonls e soon S vl 48 e Aectis of sy o it
arments, witnost vme v Respot o descbrs ke Richurison |
53 _The rilations of mumbes of spaciesto ener s o can s Do S0 ikt
pecis beng desibed, — bt the prmanent varieis i same counny,mut b
erapdbe

individual formsar pemanen, i saps i he st i st 10 o eternal
& every Pv-lble ontingnt creumstnce.  The b of istion
oy e impor laws of e e o o

e bty pnm.ry forms ey u smnhﬂd on, & laws of fife, —
e of Natura Hisory il be
e ot el e o e o s g T 05 PNy

35-56 excised,

2t e e oy
£ T e e e T A
S
i et
i S

R s o S AR ok 2k




ON TRANSMUTATION OF SPECIES s

57 The Pipedfish s instance of pat of the hermaphrodite structure being retained in
the male;} — far more than marsupial even more than mammae, which
have given milk. — is secretion from Pidgeon stomach true milk, — Species are
innumerable variations®

amerable vari I - shall be
to

these variations tend to accumulate on any structure. |
58 L'lnstitut® 188, p. 38. List of fossil Mamm : from Poland &c. —

) Tendency ity dange
) Grat ity in pope ts |
50 2 Lyl e i ok < eonsldzrs ﬂue haraceristcs of the Trpicl

consider this (Cetacea) with referenc o my theory.
Bibtuge and Edi . 226 — Herhel s e pposrnce o now specks e

ey o s, & s gran puseae apon te proviem. | Hrah

o Pl |

© A e

4% Wy bas toe orgraizmtion of bse a l‘D“\lsca {6 plnts 70) b 10
Stons 1 Agassic?

e o & - Simataan 7 makes it wonderully
ve T know .
e b e e
6162 excised,
e ipe o i 8 vt poch.

e I ot e
= ot

L R R

R
e A

S — Lonicn 1337, On 5. 226 of the gt
e et 0 e o o o bR
e oo

ey mﬂ..m ““”'““?ﬁ‘,:‘w‘m“’ G

i ..w,ﬁ. P
SR AL
 Agussiz 0. -

T
b s, S o ot et dlgn”

TR R W




3 DARWIN'S FOURTH XOTEBOOK

63 Are the feet of water-dogs at all more webbed than those of other dogs. — if
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experience teach distances in air, fn which it never touches objects, — far better
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ON TRANSMUTATION OF SPECIES -
Doss it flower anywhere? Yes on the Continent ' s there more variation in its
aracter.? — No — well characterized. —

“Tulipsare cultivated during several years & then they break, — cach tulp i the
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Is there any very sleepy mimosa, nearly alled to the Sensitive Pl
o oo D e o ey o Speati s o onoed st
ing the

Cross Common hare.
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