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
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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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VARIATION UNDER NATURE

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

TABLE A'

ity
i memmaor e themumber ofsecics n et colym n e lrger

senera & n th right hand colmn
i chapte o s of Works e

‘Smaller gencra. See Supplement o

Lo Genra_SatlerGeners

Bt LondonCoope (8571

paicad pmnt sl it
species nd downiards— The
numeror expreses h
petoond il T Pvices,
“which Bitin i divided.
Rasss: umhom(h-emyheﬂmng;\v o
i Gt 1y

s e g
Shcis and domwards. The
mersor expreses he number of

e foum et 1o 16
Province. The species nhibing §
Provinces have ot trice the
aversge ange ofall he phanero-

Conre France. Boreau —Larger gencrs with
S species and upwards, male vith
4 nd dowr

expresss the speses marked C.C.or
ery commn

e e e

Ratisbons Furnrohr—Larger genec with 4
specis and upwards,smaller widh

e maked s “omon’.

s
02

n
i

10
w2

2

i

250
o

10

am

191

86
o

138 =
029

EL

29
o0

)
oo

10
T

" (Darwins holograph st of i bl s ULC Darwin MSS. ol 161, 0. 172]

w

o ki i

N T



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

S
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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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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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VARIATION UNDER NATURE

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
157
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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
159
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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

L R s




VARIATION UNDER NATURE

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.—




